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THE LICK OBSERVATORY.—No. I. 


During the past two or three years astronomers 
and men of science in all parts of the world have 
noted with the greatest interest the progress 
towards completion of the observatory established 
(under the provisions of the grant made by the late 
Mr. James Lick) on the summit of Mount Hamil- 
ton, California, while even the general public, 








whose acquaintance with astronomy is of the most 
doubtful kind, have been desirous of information 
respecting the giant telescope which forms such 
a distinguishing feature in the equipment of the 
new establishment. Under these circumstances 
we are glad to be able to place before our readers 
fuller particulars of the Lick Observatory, and 
of the instruments which it contains, than have 
hitherto appeared in this country, and in doing 
this we have to acknowledge our indebtedness 
to Professor Edward S. Holden, the head of the 
observatory staff, for the very full information 
which he has kindly placed at our disposal. 

Before dealing with the observatory itself, we 
may say a few words respecting the man to whom 
it owes its existence. The late James Lick was 


born at Fredericksburg, Pennsylvania, in August, 
1796, and died at San Francisco in October, 1876. 
By trade an organ and pianoforte maker, he carried 





eae business first at Hanover, Pennsylvania, and 
subsequently at Baltimore and Philadelphia, while 
| later he proceeded to Buenos Ayres, and finally 
| settled in San Francisco in 1847. Apart from his 
success in business he accumulated much wealth 
| from his land investments, and at his death left a 
| fortune of some 3,000,000 dols., all devoted to public 
| uses. His deed of trust, besides other less im- 
| portant but still munificent bequests, enjoined on 
his trustees an expenditure of 60,000 dols. 
for a monument to be erected in San 
Francisco to the memory of Francis Scott 
Key, the author of the ‘‘ Star Spangled 
Banner ;” 100,000 dols. for statuary em- 
blematic of three significant epochs in 
the history of the State of California, to 
be placed in front of the San Francisco 
city hall; 100,000 dols. for a home for 
old ladies at San Francisco ; 150,000 dols. 
for free baths at San Francisco ; 540,000 
dols. fora California Institute of Mechanic 
Arts; and finally, 700,000 dols. for the 


the Lick Trust are undoubtedly the outcome of an 
earnest desire on his part to dispose of his accumu- 
lations in a manner calculated to benefit posterity 
as well as to perpetuate his memory. It was one of 
his desires that he should be buried near the obser- 
vatory at Mount Hamilton, and in January, 1887, 
his remains were removed from San Francisco and 
interred in a suitable vault which had been pre- 
pared in the brick foundation of the great equa- 
torial telescope. 

The grant of 700,000 dols. for the establishment 
of the observatory was made by Mr. Lick in 1874, 
some two years prior to his death, the sum being 
placed at the disposal of a Board of Trustees, of 
which Mr. D. O. Mills was the president. About 
a year later, however, differences of opinion having 
arisen between Mr. Lick and these trustees, the 
latter resigned, and a second Board was appointed, 
this second Board being in turn supplanted by a 
third set of trustees in 1876. This last-named 
Board, of whom Captain Floyd is the president, 
has acted until the present time,* and it is under 
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Fic, 1. GENERAL PLAN OF THE LICK OBSERVATORY, 








establishment of the Lick Observatory to contain the | their supervision that the construction of the 
most powerful telescope in the world. It is remarked observatory has been carried out. The work was 
by Professor Holden in an account which he has | much delayed by legal complications, which arose 
written of the Lick Observatory, that it will never be | on Mr. Lick’s death, and in consequence it was not 
known how the construction of this observatory came | until 1879 that a fair start was made. 

to be decided upon by Mr. Lick. Originallyitappears| Shortly before Mr. Lick determined upon the 
he contemplated the erection on the shores of San | endowment of the observatory, the fitness of the 
Francisco bay of a marble pyramid larger than that | high sierras as a site for such an establishment had 
of Cheops, but the fear that the structure might | been brought prominently forward by the observa- 
be injured during some possible bombardment in a| tions made by Professor Young at Sherman, in 
future war led to the abandonment of this scheme | the Rocky Mountains, and by the reports of Pro- 
and to the provisions for the establishment of the fessor Davidson, and as aresult of this Mr. Lick at 
observatory—a change by which science is most one time had seriously under consideration the 
decidedly the gainer. Mr. Lick’s character appears | 
to have been in many respects a most singular one. * The names of the present members of the Lick Trust 


For the greater part of his life the race for wealth | #t¢: Captain Richard 8. Floyd (president), Mr, Edwin 
chiefly occupied him, but towards the end he seems |<" Maas, St. Coste M.S ee eae Cone 
to have been impressed with the difficulty of satis- | peemepeni ty hy oem ge Bake ged Do age 


: ha : On tary and Mr. Thomas E. Fraser the superintendent of 
factorily utilising this wealth, and the provisions of | construction. = 
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establishment of an observatory near Lake Tahoe. 
The bitter winter climate of that region, however, 
led tothe abandonment of the project. In 1874 
Mr. Mills proceeded to Washington to consult Pro- 
fessors Newcomb and Holden on the subject, the 
counsel of Dr. Henry Draper being also taken as to 
whether the great telescope should be a reflector or 
a refractor. Mr. (now Sir Howard) Grubb also 
made many suggestions as to the arrangements to be 
adopted. In 1875 another step was taken, Pro- 
fessor Newcomb being requested to proceed to 
Europe, and to examine into the possibility of ob- 
taining glass discs of large size. The report which 
he subsequeutly made on this subject is of consider- 
able interest. 

In 1876 Professor Holden met Captain Floyd 
(who had then become president of the Lick 
Trustees) in London, and together they visited 
various observatories, and examined generally into 
what was being done in Europe in connection with 
the equipment of such establishments. Meanwhile 
Mr. Lick had fixed upon Mount Hamilton as the 
site of his observatory, making it, however, a con- 
dition that a road to it should be built at the cost 
of the Santa Clara county. This was done in 1876, 
the road, 26 miles long, being made at an expense 
of 78,000 dols. 

It had been suggested in 1875 that Mr. S. W. 
Burnham, the well-known double-star observer, 
should be asked to visit Mount Hamilton, and to 
report upon the qualifications of the site. This 
suggestion, however, was not acted upon until 1879, 
when Mr. Burnham took his 6-in. telescope (made by 
Alvan Clark) to Mount Hamilton, and spent August, 
September, and part of Octoberin camp there. The 
results of his observations were embodied in a very 
interesting report made by him to the Lick Trustees 
in 1880. In this report he stated that of the sixty 
days of his stay at Mount Hamilton, forty-two were 
first-class nights, seven were of medium quality, 
and eleven cloudy and foggy, and he added that the 
conditions were usually very permanent for the whole 
night. The general conclusions arrived at by him 
after his investigations were that the nights of 
summer and autumn (say April to October or No- 
vember) were excellent both as to clearness and 
steadiness of vision, but that the daylight hours 
were less satisfactory. Nevertheless, as bearing upon 
the latter point, we may mention that he states in 
his report that double stars like « Bootes and « Lyre 
could be very easily seen by daylight, while Venus 
was readily seen with the naked eye at any time 
of the day. He also states that the fifth 
and sixth stars of the trapezium of Orion were 
beautifully seen in broad daylight, the sixth star 
being measured, and continuing ‘‘ visible as long 
‘* as it was looked at, which was up to within seven 
‘* minutes of the actual appearance of the sun above 
‘* the horizon.” Few practical observers in this 
country will, we fear, read this testimony to the 
clearness of the atmosphere of California without 
some feelings of envy. We may add that during 
his stay on Mount Hamilton in 1879, Mr. Burnham 
devoted his attention chiefly to stars south of the 
celestial equator, and particularly to the zone be- 
tween 30deg. and 35deg. south declination, with 
the result that, besides niaking a large number of 
measures of known double stars, he discovered no 
less than forty-two new pairs, many of them being 
of a character very difficult to deal with in ordinary 
climates with telescopes of much larger aperture 
than that at his disposal. 

It has been pointed out by Professor Holden that 
the secret of the steady seeing at Mount Hamilton 
lies in the action of the sea fogs which roll in from 
the Pacific every summer afternoon, rising 1500 ft. 
to 2000 ft., and forming a screen over the hot 
valleys, thus preventing radiation. As regards the 
winter time it has been lately shown by Mr. Keeler 
that the seeing at Mount Hamilton is not particu- 
larly better than at lower elevations. 

The road, 26 miles long, above mantioned, con- 
nects the observatory at Mount Hamilton with San 
José, which is the nearest point of railway com- 
munication. Ina straight line, Mount Hamilton is 
distant only about 13 miles (nearly east) from San 
José, the increased length of road being necessary 
to secure good gradients—not exceeding 64 ft. in 
100 ft. =343 ft. per mile—during the latter part of 
the ascent. San José isabout 50 miles south of San 
Francisco. Geographically the approximate posi- 
tion of the observatory is 2 hours 58 min. 22.2 sec. 
west of Washington (corresponding to 8 hours 
6 min. 34.3 sec., or 121 deg. 38 min. 34.36 sec. west 
longitude from Greenwich) and in 37 deg. 20 min. 





24.6 secs. north latitude. The elevation of the site 
is 4209 ft. above sea level, and with the exception 
of the north peak—distant about four-fifths of a 
mile—which is 171 ft. higher; there is not higher 
ground within a radius of 100 miles. In his report 
above referred to, Mr. Burnham states that at sun- 
rise the great range of the Sierra Nevada, 130 miles 
distant, came out sharply and distinctly, while 
occasionally there was seen a snow-covered peak to 
the north, Lassen Butte, 175 miles off. e adds 
that close double stars can be observed at least 
down to 43 deg. south declination, the definition 
near the horizon being exceptionally good. With 
regard to this point Mr. Keeler states that stars 
culminating at a zenith distance of 87 deg. can be 
well observed with the transit. 

The character of the country surrounding the 
observatory is so well described in a handbook 
which Professor Holden has been good enough to 
prepare for the use of visitors that we cannot resist 
quoting the passages here. He says: ‘‘ From 
the roof of the building we can see all around the 
horizon, and we begin to get a connected idea of 
the great topographic features. First we look back 
over the tortuous road that we have just left and 
see where the Santa Clara Valley and San José lie 
towards the west. Tamalpais (66 miles distant, 
2600 ft. high) is plainly visible, and we know that 
the restless tides of the Golden Gate bathe his feet. 
Between us and Tamalpais we see first the arms 
of San Francisco Bay, then a range of summits— 
Mounts Story, Lewis, and Day, counting from west 
towards north. 

‘¢ On the hither side of these summits is the deep 
wild cafion of Smith’s Creek which breaks through 
the mountains here on its way to join the Calaveras 
and to pour its waters into the bay. Some day or 
another a large part of the water supply of San 
Francisco must be gathered here. Just over this 
cafion we see the symmetrical cone of Monte Diablo 
(39 miles distant and 3849 ft. high) in the north- 
west. Immediately below us on the north is a deep 
black cafion (Cafion Negro), which seems to join 
that of Smith Creek. Looking across it we see a 
high mountain (Mount Galileo) about a mile away. 
Along its flank we can trace the winding road 
which leads to the springs and reservoir (Aquarius) 
which supply the observatory. They are 340 ft. 
below us. A narrow saddle connects Galileo with 
Mount Copernicus (4380 ft. high, 4450 ft. distant by 
the road). There is a high service reservoir on its 
summits, 171 ft. above the observatory floor (which 
itself is 4209 ft. above the sea). 

‘* We are now looking north-east. Still further 
to the east is Mount Kepler (4257 ft.), also crowned 
with a reservoir. Between Copernicus and Kepler 
is a distant peak, Mount Hipparchus, named after 
the father of Greek astronomy. To the right of 
Kepler and a mile or so distant rises the huge form 
of Mount Santa Isabel (so named by the Spaniards) 
with a profound cafion separating it from us. Just 
below us, on the hither side of the caiion, is Mount 
Huyghens, with a third reservoir and a windmill 
on its summit. Between Kepler and Isabel lies 
the rugged San Anton Valley, used for a cattle 
ranch. Beyond it, rising in divide after divide, 
are the ranges of mountains which border the San 
Joaquin Valley on the west. The highest of these 
is Mount Oso (3363 ft. high and 18 miles away). 
To the right (south) of Isabel in the distance you 
may see the Pacheco Peaks, Mariposa and Santa 
Afia mountains, Due south of us is Mount Toro 
(55 miles distant and 3500 ft. high) and a very 
rugged mountain—Murphy’s Peak—six miles off. 
On the horizon near this you may see the waters 
of Monterey Bay. A little further to the west 
and we come again to the now familiar landmark 
of Loma Prieta. Between this and Tamalpais you 
may catch a glimpse of the sea horizon, 87 miles 
distant. We have oriented ourselves and begun to 
know our surroundings.” 

The general scheme of the observatory was first 
sketched out during the consultations with Pro- 
fessors Newcomb and Holden in 1874, and the 
arrangement finally adopted is in all essential 
respects similar to that originally designed. 

The work which had to be done in establishing 
the observatory was very heavy, the surface of the 
peak having to be lowered in some places as much 
as 32 ft., and altogether over 72,000 tons of rock 
had to be removed. The rock of which the peak 
is composed is hard, tough, and fine grained, and 
is described by Professor A. Wendell Jackson, of 
the University of California, as a feldspathic sand- 
stone of a character between greywacke and arcose. 





On this rock all the buildings and the piers for the 
instruments are founded. The work of levelling 
the site was commenced in July, 1880, under the 
superintendence of Mr. Fraser, temporary offices 
and quarters for the men being erected, and a water 
supply secured. This latter was obtained from 
springs discovered 4300 ft. from the observatory, 
and about 340 ft. below its present level, these 
springs yielding a minimum quantity of one gallon 
per minute in the driest part of the year. By the 
summer of 1881 some 40,000 tons of rock had been 
removed, while during that year a telephone line, 
17 miles long, was laid to San José, and an exten- 
sive brick manufactory was established, suitable 
clay being found about 2} miles below the obser- 
vatory. At these works the bricks used in the con- 
struction of the buildings (about 2,600,000) have 
been made at a cost of 134 dols. per 1000, whereas 
the cost of bricks obtained from San José would 
have been about 314 dols. per 1000, of which cost 
224 dols. would have been incurred in haulage 
charges. 

By November, 1882, the small dome (to be de- 
scribed hereafter) and the transit house were com- 
pleted, while the year following the main building 
was extended, additional accommodation for work- 
men was provided, and a large reservoir, eapable of 
containing 85,000 gallons of water, was constructed 
on Mount Kepler, 2390 ft. distant, and 48 ft. above 
the level of the observatory floor. 

In the following year (1883) the main building 
was further extended, and another reservoir, 
capable of containing 65,000 gallons, was con- 
structed on Huyghens Peak, this reservoir being 
intended for the catchment of rain water from the 
summit and to supply the lower buildings. The 
summer of 1884 witnessed a material advance in 
the work, the preliminary difficulties having by that 
time been overcome. The astronomers’ dwelling, 
and the interior of the main building from the 
centre to the south, were completed, and the 
meridian circle house erected, while the water 
works were overhauled and permanent plant pro- 
vided. Inconnection with this latter matter, we 
may say that the water at the springs is collected 
in a reservoir holding 27,000 gallons, and from this 
it is forced by'a steam pump through a 2-in. pipe 
three-quarters of a mile long to the reservoir already 
mentioned as having been constructed on the 
summit of Mount Kepler. 

In 1885 the pier for the south meridian mark was 
built, the meteorological instruments fixed, the 
materials for the large dome got on to the summit 
ready for use, and a variety of miscellaneous work 
carried out; while by the summer of 1886 the 
brickwork of the large dome was completed. Dur- 
ing the last-named year, also a third reservoir 
capable of holding 30,000 gallons was built on 
Mount Copernicus, 170 ft. above the observatory 
floor and 4000 ft. distant. This reservoir can be 
filled either by the steam pump at the springs or 
by a windmill pump on the Huyghens Peak reser- 
voir (seen to the left of Fig. 2 on page 4), and 
it affords an excellent supply for fire-extinguishing 
purposes, or for working hydraulic engines. In 
addition to the reservoirs already mentioned, four 
wooden tanks—two of 5000 gallons each, one of 
2000 gallons, and one of 1000 gallons—collect the 
rain water from the roof of the meridian circle house. 

The general arrangement of the observatory 
buildings will be seen from the plan, Fig. 1, which 
we give on page 1, and the perspective view, 
Fig. 2, on page 4. This latter view shows the 
group of buildings on Observatory Peak as seen 
from the eastward, and it and the other views cn 
pages 4 and 5 have been prepared from photo- 
graphs taken by Mr. Henry E. Matthews, of 120, 
Sutter-street, California, the secretary to the Lick 
Trust, who has taken an enormous number of ad- 
mirable photographs of the observatory and the 
surrounding district, many of these views being 
obtained under very difficult circumstances. 

As will be seen from Figs. 2 and 3, the main 
observatory building is one story in height and 
connects the two chief domes. Of these, that at 
the south end is 75 ft. 4in. in diameter outside 
and contains the magnificent refractor of 36 in. 
aperture which forms such an important feature in 
the equipment of the observatory, while that at the 
north end is 25 ft. 6 in. outside diameter, and accom- 
modates the 12-in. equatorial by Messrs. Alvan 
Clark and Sons, which was first mounted at Mount 
Hamilton in October, 1881. The hall connecting 
the two domes is 191 ft. in length, and a view of it 
is;given in Fig. 4, page 5, this view being taken 
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from the north vestibule just at the foot of the stairs 
leading to the north dome. The door in the dis- 
tance opens to the south dome containing the large 
equatorial. 

As will be seen from the plan, Fig. 1, the long hall 
runs along the eastern side of the block of buildings, 
and opening from it on the west side are the clock 
room, library, computing rooms, and various offices. 
This main building affords a very large amount of 
accommodation, while if at any time more should be 
required, additional rooms can easily be erected 
opening off from the east side of the hall. The build- 
ing is of brick, painted, and is roofed with slate ; 
tin has, however, been found a preferable roofing 
material in this situation, and has been used for the 
other buildings. Of the structure of the two domes 
we shall speak later on. 

Fig. 5, on page 5, shows the group of build- 
ings next in importance to the main building above 
noticed. In the centre of the group is the photo- 
graphic laboratory, while just behind it is the 
meridian circle house, with the transit house to the 
left of it. On the right-hand side will be seen a 
small dome which accommodates a 64-in. equatorial. 
Of all these buildings we shall have more to say 
when dealing with the instruments which they 
contain. 

In the background to the right of Fig. 5 is seen 
the dwelling for the astronomers, which also forms 
a prominent feature in Fig. 2. This is a three- 
story brick building 63 ft. by 60 ft., situated on a 
level bench of ground excavated to the eastward of 
the observatory and about 22 ft. below the summit 
level. The building contains two distinct but 
similar dwellings, which may, however, be con- 
nected if desired by doors in the party wall. A 
bridge connecting the upper floor with the summit 
plateau affords convenient access to the observatory, 
while a long flight of steps leads from the principal 
entrance down to the lower level on which are 
placed the cottages of some of the staff, the stables, 
barn, workshops, &c. 

We have now, we trust, given a general idea of 
the position and extent of the Lick Observatory ; 
in future articles we shall have to deal with the de- 
tails of its equipment and organisation. 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CoRRESPONDENT.) 


AttHouGH the Society had received most cordial 
and friendly invitations from the Governor of 
Tennessee, the Mayor of Nashville, andthe Presi- 
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state of the weather in the ‘‘sunny south” at this 
season of the year. 

As there was a Democratic Convention in session 
which tended to bring out all the members from 
the backwoods, men, tall and gaunt, clad in home- 
spun, and with long hair dangling on their shoulders, 
and as among them no doubt there were numbers 
who had fought for the ‘lost cause,” the writer 
thought it might be necessary to be prepared to 
show a little loyalty to the Union, and therefore 
took with him the insignia of the Loyal Legion, a 
badge which can only be worn by one who served as 
an officer in the late war, and was fully resolved, if 
any truckling to secession appeared, promptly to 
wear the badge. It may be said that no occasion 
for this occurred, and that our welcome was 
one of the most cordial and heartfelt the Society 
has ever received. While as to the weather, it was 
rag delightful, clear, cool, and bracing, although 
in New York it rained continuously as though 
weeping for our absence in the ‘‘sunny. south,” 
which justified its name in climate as well as in 
other things. 

The start was made May 7, on the ‘‘Erie” Railway 
under most favourable auspices. The party had a 
special train, and the officials had kindly placed the 
directors’ car at our disposal, so that all interested 
_— have a good opportunity to view the track, 
and a fine track it was and well worth seeing-from 
an engineering stand-point, while the beauty of the 
scenery along the line is excelled by nothing in this 
country. The writer, who has been familiar with 
the Erie Railway fora number of years, was at no 
Joss to guess the source of this marked improve- 
ment over years gone by, for the first vice-president 
of the company, besides being an engineer, who is 
thoroughly posted on this kind of work, is one of 
the foremost railroad men of the United States, not- 
withstanding that he is younger than most men in a 
similar position. It was once remarked of him that 
he could see more in a glance than many men could 
in a week’s study, and one of his superintendents 
told the writer, he had known Mr. Felton detect 
the absence of a ‘tell-tale’ on a water tank, 
although his car was passing it at a speed of 45 to 
50 miles per hour. 

Certainly our trip te Cincinnati was rapid and so 
smoooth that none were fatigued by the journey. 
One of our members, Mr. W. H. Doane, who is not 
only an engineer but also a writer of hymns (the 
only combination of this kind on record, and be- 
lieved to be unique) met the party at the station, and 
arranged for them to be driven around the city to 
various points of interest. This was most enjoyable 
and refreshing, so that all retired that night in their 














the Society, and we have great respect for him 
after that night. Although the train was a very 
long one—some eight to ten cars, and four or 
five of them ‘‘sleepers’”—and although the road 
had numerous curves and heavy grades--frequently 
upwards of 100 ft. to the mile—his engine handled 
that train with the greatest ease, and at a most 
tremendous speed, at times exceeding 60 miles an 
hour. This did not prevent several sleepers (mean- 
ing the two-legged ones now) from enjoying their 
rest, which is more than any in their immediate 
vicinity could do, for these sleepers frequently 
became derailed, and bounded over the ties with a 
most vicious sound, compelling their neighbours to 
wonder if they were not trying, Tike the Shakesperian 
character, ‘‘to murder sleep,” and whether the 
party being murdered would ever die and be at peace. 

We reached Nashville, however, in good time, 
and found that in addition to our own convention 
and to the Democratic one, there was also an 
undertakers’ convention ; this caused some of our 
travellers to feel grave, and although it was early 
morning, to at once seek a soothing ‘‘julep.” Now 
this compound is one sacred to the south, and there 
are not wanting those who declare it cannot be 
mixed successfully north of Mason and Dixon’s line. 
It is a rare combination of mint, ice, brandy, rum, 
rye whisky, mixed and well shaken with slices 
of pineapple, lemon, orange, and a few strawberries 
ontop. It is absorbed through a straw, and its 
immediate effect is to make a man wish his neck 
was as long as the Androscoggin River, and twice 
as crooked. 

Apropos of this, a story is told of how this 
beverage was first brought to Tennessee by a travel- 
ling Virginian, who taught the secret to a planter 
where he visited. The next year he called, and 
was received solemnly by the negro valet, who 
sorrowfully told him: ‘‘ Massa dun gone dead; a 
long man from ‘ Ginny’ show him how to put grass 
in he liquor—dar’s all lef of ole massa,” and he re- 
gretfully pointed to a small mound, out of which 
were sprouting rye and mint. 

The trip had been so quiet and so devoid of 
fatigue that in two hours after our arrival the Society 
assembled, and proceeded at once to business. 

The first paper read was by Henry R. Towne, 
entitled, ‘‘A Safety Car-Heating System.” This 
consists in general of the employment of the Baker 
stove, with the use of hot water for the local 
circulating medium, although hot air could be used 
also. Fig. 1 shows a section of the apparatus. It will 
be noted the heating coil H is in the combustion 
chamber, and the author preferred salted water, so 
as to avoid freezing, asthe circulating medium. The 





e. 




















dent of its Board of Trade, yet the Society had mis- 
givings on two points; one was the feeling of the 
people towards a body of northern men just on the 
eve of a presidential election, and the other was the 





sleeper happy and contented, and were soon “‘flying” 


cooled water in returning enters the heating coil at 


uisville and Nashville Railroad, south, | its lower end and passes out of its upper end, going 


at a speed of 60 milesan hour. The superintendent | again down through Q, and entering at the bottom 


| over the 





of motive power of this line is a member of of the exterior heating coil H', through which it 
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(For Description, see Page 1.) 


THE LICK OBSERVATORY, CALIFORNIA. 








Fie, 2. GENERAL VIEW OF OBSERVATORY PEAK. 





again rises and passes out at the upper end of the 
latter through the pipe Q into the stand-pipe R. 
The secondary coil is contained in an annular steam 
chamber, which is jacketted. Steam is supplied from | 
the locomotive and let into the transfer chamber D, 

where its heat is transferred to the water of circula- | 
tion. At the bottom of the stove is a gas-pipe W, | 
which may be utilised by any form of burners, the 

gas being stored in tanks under the car, and com- 

pressed to ten atmospheres or more. The heater | 


‘ | 
or stove in the new system possesses three func- | 


tions, capable of independent or simultaneous | 
operation, viz. : 

‘*1. The heating the water of circulation by 
means of steam from the locomotive, in the transfer 
chamber outside the Baker heater. 

‘*2. The heating of the same circulating medium 
by the combustion of gas fuel within a combustion 
chamber. 

‘© 3. The heating of the same circulating medium | 
by the combustion of solid fuel of any kind in the | 
combustion chamber. 

‘* The effect of heat applied by any of these three | 
methods to the circulating medium within the coils 
is identical. The increase in the temperature of 
the water within the coils changes its density, and | 
hence its gravity, causing it to vise, the volume! steam was shut off. The diagram on page 3 shows 
of water thus displaced being repiaced by an equal | the results (Fig. 2). The author’s conclusions are : 
volume of cooled water flowing back from the car, | ‘‘ The deductions to be drawn from the experiment 
the action of this part of the apparatus being pre-|in general is (1) that 2 square feet of surface per 
cisely similar to that of any of the well-known | running foot of car is more than ample for warm- 
arrangements of hot water apparatus.” ing. (2) That each square foot of surface requires 

















Fic. 3. MAIN OBSERVATORY BUILDING ; WEST FRONT. 


metals, having widely different coefficients of expan- 
sion, as brass and iron, rivetted, soldered, or brazed 
together. This helical thermostat fits over the pipe 
easily, with the more expansible metal on the 
inside, and the less expansible on the outside ex- 
posed to the temperature of the surrounding air. 


The idea of supplementary methods of heating by | heat equivalent to about two heat units for each |The lower end of the helix is secured to a lever 6 


the use of gas or of fuel, is in case of temporary | degree the air is colder than the heater.” 


separation from the locomotive or of a failure of} Then followed two papers by John T. Hawkins, of | 


having in one arm an arch of pin-holes, the outer 
arm constituting the handles. A lug 7 is attached 


steam. Twelve hours’ supply of gas can be stored | which the first was, ‘‘ Automatic Regulator for Heat- | to the heater, having the single hole meeting the arc 


as above stated. ing Apparatus.” Figs. 3, 4, and 5 show this regv- 

** Notes on Warming Cars by Steam” followed. | lator, 3 being the plan, and 4 and 5 front and side 
This was by W. J. Baldwin. This paper detailed | elevations. The principle involved is the unequal 
a series of experiments made with the Gold storage| expansion of metals surrounding the return pipe 
system to determine the probable amount of steam}4. From the radiator delivering the cooled water 
required for warming a car, and thelength of time| into the lower part of the boiler is a helical-coil 
such heater would maintain the heat of the car after | thermostat, constituted of two strips of dissimilar 








‘of holes in lever 5. A pin may be placed in either 


of the holes in the arc, and thus the lever be rigidly 
held in either position determined by the given hole 
used. The helix having the more expansible metal 
exposed tothe fluctuations of the temperature of 
the pipe within it, while the less expansible one is 
in contact with the surrounding air, and therefore 
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only partially heated by conduction from the inner | 
one, will undergo a considerably greater straighten- | 
ing or unwinding influence for a given elevation of 
temperature of the pipe within it, than if it were | 
merely immersed wholly in the medium whose varia- | 
tion of temperature was to operate upon it, as with | 
the ordinary thermostat, and the lower end of the | 
helix being fixed, and the helix being of consider- | 
able length, such a straightening or unwinding by | 
elevation, or coiling up, by reduction, of tempera- | 
ture of the pipe, will cause an upper lever to move | 
through a considerable arc for a small variation in | 
temperature of the pipe within it, and the force 
exerted to move this lever will be a very positive 
one. This upper lever is connected by a series of 
levers with the damper. By means of the perfo- 
rated arc referred to, any desired adjustment may | 
be secured. The apparatus is quite as applicable to 
the government of hot-air furnaces as to fot water 
by providing a special small branch hot-air flue to 


be surrounded by the helical thermostat, and the 
necessary connections made for the dampers. 

The second paper was ‘‘ A Plea for the Printing 
Press in Mechanical Schools.” The title explains 
the paper. The writer thought more attention 
should be paid to this as a machine, and his remarks 
were supplemented by the statement from Mr. Kent 
that the writer would do well to publish a text-book 
on this subject. 

A paper by G. L. Fowler next appeared, entitled 
‘* Estimating the Cost of Foundry Work.” 

He considered the expense of moulding, the basis 
upon which all estimates and calculations should be 
founded, coupled with a careful consideration of 
weights and the cost of iron and fuel. For con- 
venience he divides his expenditures under the 
heads of : Cost of iron; wages to moulder ; the 
cost of moulding materials, as sand, blacking, coal 
dust, &c. ; the loss of iron consequent on melting ; 
the expense of superintendence and repairs ; cost of 





cleaning ; wages to helpers; cost of pattern mak- 
ing, and office and other current expenses. A work 
costing 2 dols. per ton in moulders’ wages has a very 
different effect on the average cost of the output 
from one costing 10 dols. per ton; hence it is im- 
portant to determine what is the actual expense of 
moulding each individual piece. He then proceeds 
to formulate from this table an auxiliary account, 
comprising: the cost of melting; also a certain 
percentage, which rises and falls with the expense of 
moulding, and is independent of weight ; and lastly, 
a business factor including maintenance of build- 
ings, salaries, interest, &c. This latter, although 
practically constant, bears a ratio which rises and 
talls inversely with the increase or decrease of busi- 
ness. All the expenses of the establishment are 
gathered around two heads: weight and moulders’ 
wages, to which they bear a certain ratio. 

Having now tabulated our formula and established 
our ratios, it only remains to make the practical 
application thereof. To do this, the timekeeper 
should each day take the time of each moulder, 
and the work upon which he has been engaged. 
This gives the basis to start upon. Add together 
the various ratios already determined, multiply by 
the wages paid, to this add the wages and the cost 
of the iron in the casting, and the cost of that cast- 
ing is known. For example, suppose that 40 cents 
is paid for moulding a grate bar weighing 100 Ib. ; 
that the sum of the several ratios is 1.2, and that 
the cost of iron and fuel has been one cent per 
pound of castings, then : 


dols. 
Sum of all ratios multiplied by the moul- 
ders’ wages... wa ok Bi “et 
Moulders’ wages ae ead 3 au 40 
Cost of iron... us ke ev ive RO 
Total cost of the grate bar ... 1.88 


The foregoing is a brief synopsis of this paper 
which showed much thought. A careful perusal of 
it will no doubt be very profitable to all interested. 

(To be continued.) 





THE PHYSICAL SOCIETY. 

At a meeting of the Physical Society, held June 23, 
Professor Reinold, F.R.S., President, in the chair, the 
following communications were read : 

** The Photometry of Colour,” by Captain Abney, R.E., 
F.R.S. This relates tothe measurement of light reflected 
from coloured surfaces and pigments as compared with 
the quantity reflected from white or black. The apparatus 
used in the investigation consisted of a spectroscope and 
camera similar to those used by the author for the produc- 
tion of a patch of monochromatic light, and a small shadow 
photometer served forthe measurement. The screen was 
made of two parts, one the colour to be tested and the 
other white or black according to the standard being 

, and the stick was arranged so that the shadows fell 
near the junction of the two parts. Light reflected from 
the surface of the first glass prism served to illuminate one 
shadow, and for the other monochromatic light of an 
desired colour could be used. The intensities were ad- 
justed to equality by cutting off more or less of the 
stronger light by means of a revolving wheel with adjust- 
able sectors, the opening of the sectors being a measure of 
the luminosity of the pigment. In another arrangement 
a double image prism was used to separate the spectrum 
into two parts. Monochromatic light from one part 
passed direct to the screen through sectors in a rotating 
wheel, and monochromatic light from the other spectrum 
was reflected on the screen at a sufficient azimuth to 
give a separate shadow by means of two total reflection 
prisms. The losses by reflection were allowed for by ob- 
serving the position of the adjustable sectors required to 
give equal intensities on a white screen. From the results 
obtained “colour curves” can be plotted for different 
pigments, &c., and templates constructed which, when 
rotated in the path of a spectrum, reproduces the corre- 
sponding colours. Carmine, sky-blue, andgold were thus 
reproduced. By means of templates constructed from 
** colour curves,” any colour may be reproduced at any 
future time. In course of the experiments many interest- 
ing observations on colour blindness have been obtained 
by the author and General Festing, some of which were 
described. 

A questiof was asked as to whether it was possible to 
reproduce any given colour, for no two arc lights could 
be expected to give exactly equal intensities in all parts 
of the spectrum. 

Dr. Thompson requested information regarding the 
effect of absorption by the different thicknesses of the 
prism through which the light passed, and thought the 
results obtained might be different if prisms of other 
materials were used, The fact mentioned in the paper 
as to the sky being greenish is well known to artists, 
who usually mix cobalt blue with yellow to produce the 
required tint. Dr. Thompson-also reminded the members 
of an experiment he brought before the Society some 
years ago, in which grass seen through a solution of per- 
manganate of potash, appears bright crimson, when com- 
pared with red colours seen through the same solution. 

In reply, Captain Abney said that colours could be 
imitated, whatever the source used to produce the spec- 
trum, for the resulting colour is the same as that seen 
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when the ‘‘ original” is viewed by light from that source. 
Regarding absorption, &c., by the prism, he did not 
think any appreciable difference was produced, for the 
results obtained when using the recomposed spectrum as 
white light, were the same as these got by using light re- 
flected from the surface of the first prism. In conclusion, 
he directed the attention of physicists to Lord Rayleigh’s 
papers on ‘‘Sky Colours,” &c., published in the Philoso- 
—_ Magazine, which would well repay very careful 
study. 

Note on ‘* Continuous Current Transformers,” by Pro- 
fessor S. P. Thompson, D.Sc. Two classes of transformers 
are considered, viz, motor generators and connecting 
transformers, in which a two-circuit armature is fixed in 
a revolving magnetic field. Such a field may be produced 
by using a fixed Gramme ring as the field magnet, and 
rotatiog the brushes round its commutator. The formule 
obtained apply equally to both classes. If c' c? be the 
numbers of piimary and secondary wires on outside of 
armature, E, Ep», ¢; ¢s, % %2, p; Po. the electromotive 
force, potential difference at terminals, currents, and re- 
sistances of primary and secondary respectively, then 
it is shown that 


€g=k e,;—(rot+k? 1) i. where k=, 
1 


which is called the “‘ coefficient of transformation.” Thus 
the potential difference is the same as if the dynamo part 
had its resistance increased by &? 7;. As the currents in 
the primary and secondary are in opposite directions, the 
effective self-induction will be very small, hence such 
machines can be run with little or no sparking. Ina pre- 
vious paper by the same author, similar properties as re- 
gards selt-jnduction and resistance were shown t» exist in 
alternating current transformers, From the above equa- 
tion it is evident that a motor-generator cannot be made 
to give constant potential when supplied at constant 
potential except when the internal resistances are very 
small, but by over-compounding the distributing dynamo 
the desired result may be obtained. 

Mr. Kapp agreed with the author as regards motor- 
generators runuing with little sparking, but thonght the 
great difliculty in using them commercially would be in 
preserving the insulation between tho circuits if anything 
like 2000 volts were used in the primary. He also men- 
tioned the methods of producing a rotating field by 
aiternat‘ng currents, recently described by Professor 
Ferraris and Mr. Tesla, and thought it would be prefer- 
able to the one devised by the author of the paper. 

In reply Dr. Thompson said that insulation could be 
easily maintained between the core and windings of Brush 
armatures, and saw no reason why it should present very 
serious difficulties in continuous current transformers. 

**On an Optical Model,” by Professor A. W. Riicker, 
¥.R.S. The model exhibited and described is to illustrate 
the character of the vibrations in a crystal cut parallel to 
the axis, when plane polarised light is incident upon it. 
A rectangular glass box represents the crystal, and glass 
plates placed at short distances from each end imitate 
crossed nicola, A rod carrying coloured circular and ellip- 
tical rings and straight bars passes along the axis of the 
box. These rings are intended to indicate the character 
of tae vibration at the different points at which they are 
placed. ‘The length of the crystal is supposed to be such 
that plane polarised red rays, emerge plane polarised in 
the initial plane after being successively plane, elliptical, 
cirtular, elliptical plane, elliptical circular, elliptical and 
plane polarise? within the crystal. All the light is 
quenched by the analysing nicol. Supposing light of 
greater frequency (say green) to be used, another rod with 
green ellipses, X< , is placed in the box, and illustrates that 
such light emerges elliptically polarised, one component 
only of which is stopped by the analyser. This shows how 
plane polarised white light, when passed through crystals 
placed between nicols may become coloured. 

** On a New Barometer,” by Mr. T. H. Blakesley, M.A. 
A uniform glass tube is sealed at one end and a thread of 
mercury introduced, inclosing a quantity of air. An 
observation is taken by noting the volumes A and B of 
the inclosed air (as indicated by the divisions on the scale), 
when the tube is placed vertica!ly with its closed and open 
ends upward respectively. The height H of the baro- 


meter is given by the formula H = Ate l, where lis the 


length of the mercury column in the tube. For conveni- 
ence / is made 10 in. The whole instrument is very port- 
an weighing only 6 oz, and measuring about 18 io. 
ong. 

In the absence of the author a paper ‘‘ On the Existence 
of an Undulatory Movement accompanying the Electric 
Spark,” by Ernest H. Cook, D.Sc., was taken as read. 
When sparks pass between two points placed above 
a plate on which some powdered substance has been 
scattered, the particles arrange themselves in circular 
lines approximately concentric with the projection of the 
middle line joining the two points, The proximity of the 
lines is found to be very nearly constant for the same 
powder, independent of the intensity of the spark used, 
or the material of the plate. Dutferent powders give 
different numbers of lines per inch, and mixtures, numbers 
between those corresponding to their constituents. A 
great number of substances have been tried giving 
numbers between 40 and 88 per inch. These extreme 
numbers were obtained for chalk and silica respectively. 
The author haz found no satisfactory hypothesis by which 
to explain the results. A number of photographs accom- 
= paper showing the character of the figures pro- 

uced, 

At the meeting an apparatus made by the late Dr. 
Gutbrie was exhibited, with which similar figures to those 
described in the paper could be obtained. It consists of a 
shallow elliptical dish covered by a glass plate. Sparks 





are passed between the small knobs across one focus, and 
powder sprinkled on the bottom forms into circles about 
the other focus, 





FORTH BRIDGE RAILWAY. 

TuE following is the twenty-first quarterly report of 
inspection by Major-General Hutchinson, R.E., and 
Major Marindin, C.M.G., R.E., of the works in progress 
for the construction of the bridge over the River Forth. 


pallune Dees Board of Trade, 
1, Whitehall, London, S.W. 
May 31, 1888. 

Sir,—We have the honour to report, for the information 
of the Board of Trade, that in compliance with the in- 
structions contained in the order of the 26th October, 
1882, and in accordance with the provisions of the Forth 
Bridge Railway Act of 1882, we have made our twenty- 
first quarterly inspection of the works in progress for the 
construction of the bridge over the River Forth at Queens- 
ferry. The —- made during the last quarter is most 
marked, and the amount of additional steelwork which 
has been rivetted is largely in excess of that recorded in 
any previous quarter. e present condition of the 
structure, and the work done since the date of our last 
inspection, may be gathered from the following short 
details. 

TEMPORARY WORKS. 

The two remaining double derrick cranes have been put 
into position, and a considerable quantity of movable 
staging to be used in erecting and rivetting has been pre- 
pared, 


PERMANENT WORKS.—SOUTH QUEENSFERRY. 

Main Piers.—With the exception of the wind fence and 
some of the flooring of the internal viaduct the superstruc- 
ture over the main piers is practically complete. On the 
southern portion of the cantilevers, with the exception of 
some of the flooring and fencing of the internal viaduct, 
of the two upper bays of bracing to the first struts, and of 
the junction of the latter with the top members, the whole 
of the first bay is completely built, and the greater part 
rivetted. The bottom members of the second bay, together 
with a portion of the bracing between them, are erected as 
far as the vertical tie at their centre, and the outer ends 
of these bottom members now stand at a distance of 285 ft. 
from the skewbacks of their respective piers. The second 
struts are erected to the level of 153ft. above O.D. The 
trestle support to the internal viaduct is erected at the end 
of the first bay, and the girders of the viaduct have been 
extended for 55 ft. beyond it. On the northern portion of 
the cantilever the work done is nearly the same as that on 
the southern portion, but the outer ends of the bottom 
members are 290ft. from the skewbacks, and the first 
struts have been connected to the top members of the first 
bay. In the second bay the struts are carried up to a level 
of 198 ft. above O.D. The ties have been commenced 
and are built down for 40ft. The girders of the internal 
viaduct are extended to 55 ft. beyond the first trestle, the 
vertical ties in the centre of the bay are built to a level of 
177 ft. above O.D. and the cross-girder is now ia position. 
The rivetted work at South Queensferry now amounts to 
about 7225 tons, an addition of about 1455 tons during the 
quarter. 

Cantilever and Viaduct Piers.—The masonry of the 
cantilever pier still stands at a level of 165.5 ft. above 
O.D., but a commencement has been made upon the 
arches of the masonry viaduct, seven courses having been 
set in three of them. 


IncH GARVIE. 

Main Piers.—With the exception of the wind fence and 
some of the flooring in the internal viaduct the super- 
structure over the main piers is now practically complete. 
On the southern portion of the cantilevers the bottom 
members and the main ties of the first bay are built for 
their whole length, and the former are rivetted for 137 ft. 
Two bays of bracing are in place, and are partially rivetted. 
The ends of the bottom members now project for a dis- 
tance of about 180 ft. from the skewbacks. The vertical 
webs and bracing of the top members have been erected 
for 135 ft., and about 50 ft. of flange plates have been 
added. The temporary columns are built, and the top 
members are adjusted to their correct position hori- 
zontally and vertically. The first struts are built to 
222 ft., and rivetted to 200 ft. above 0.D., and the first 
bay and one-half of the second bay of bracing are in 
place. The trestle at the end of the first bay for support- 
ing the internal viaduct is built, and the girders of the 
latter are extended to a distance of 60 ft. beyond the first 
vertical ties. On the northern cantilever the amount of 
work executed is almost identical with that on the 
southern, but the junction lengths of the first ties are not 
yet in placa, and the first trestle for supporting the in- 
ternal viaduct is not commenced. The total amount of 
rivetted work at Inch Garvieis 8370 tons, showing an 
addition of 1393 tons during the quarter. 


NorTH QUEENSFERRY. 

Main Piers.—With the exception of the wind fence of 
the internal viaduct the whole of the superstructure over 
the main piers is practically complete. On the southern 
portion of the cantilevers, with the exception of the upper 
pe weed of the bracing to the struts, and of some of the 

ooring and the wind fence of the internal viaduct, the 
whole of the first bay is erected, and the greater part 
rivetted. The bottom members of the second bay are 
built for 110 ft. to adistance of 290 ft. from the skewbacks, 
and the bracing between them is well advanced. The 
vertical ties at their centre are erected as far as the cross- 
girder carrying the internal viaduct. The second struts 
are built ~F to the intersection with the second ties, or to 
the level of 188 ft. above O.D. The girders of the internal 
viaduct are erected for 65 ft. beyond the trestle at the end 





of bay No. 1. On the northern portion of the cantilever 
the amount of work executed is almost identical with that 
on the southern portion, but the vertical ties at the centre 
of the second bay have not yet been commenced. The 
total quantity of rivetted steelwork at North Queensferry 
amounts to 7390 tons, an increase of 1008 tons during the 
quarter. 

Cantilever and Viaduct Piers.—The masonry of the 
cautilever pier now stands at a level of 189 ft. above O.D. 


GENERAL REMARKS. 


Masonry and Concrete.—Up to the present date about 
605,000 cubic feet of granite have’ been delivered, and 
572,880 cubic feet have been set. About 112,030 cubic 
aa of rubble masonry and concrete work have been 

uilt. 

Steelwork. First Bays. —The whole of the steel has 
been drilled and fitted. 

Second Bays.—With the exception of a small portion 
of the top and bottom junctions, and half the bracing 
between the second struts, the whole of the steel has been 
drilled. The fitting of the internal viaduct, the supports 
at the centre of the bay, and the bracing between the 
bottom members is complete. The fitting of the bottom 
junctions is nearly finished, and that of the top junctions 
is well advanced. 

Third Bays.—All the main members, about one-half of 
the bottom junctions, a portion of the top junctions, and 
one-half of the ae between the bottom members have 
been drilled and fitted. 

Fourth Bays.—All the main members and a portion of 
the top and bottom junctions have been drilled. 

Fifth Bays.—The main struts and ties and a small por- 
tion of the top members have been drilled. The bottom 
members have been commenced. In all 51,320 tons of 
steel, an addition of 3020 tons during the quarter, have 
been delivered. The weather during the past quarter has 
not been so favourable as in corresponding quarters of pre- 
vious years. It was exceptionally bad during the latter 
parts of March and April, and for a period amounting in 
the aggregate to twenty-three working days very little 
was done. The greatest recorded wind pressures were: 
12 lb, on the large gauge at Garvie Castle on my oe 29th ; 
224 lb. on the small gauge at Garvie Castle on May 3rd ; 
224 lb. on the small revolving gauge at Garvie Castle on 
May 3rd; 30 1b. on the small gauge on Garvie platform 
on May 8rd; 34 1b. on_ the small gauge on Garvie plat- 
form on April 2lst. This last recorded pressure must 
have been over a very limited area, and was probably due 
to some local eddy, for the highest pressure upon the other 
gauges on this day were: 61b. on the large gauge at 
Garvie Castle ; 111b. on the small gauge at Garvie Castle ; 
8 lb. on the small revolving gauge at Garvie Castle; 12 lb. 
on the small gauge on South Queensferry platform ; 15 lb, 
on small gauge on North Queensferry platform. 

The average number of men employed per diem during 
the quarter has been 2909, and the number employed on 
May 28th was 2951. 

The character of the work completed since our last 
inspection is to all appearance of the same high class as 
heretofore, and as all the appliances for carrying it on 
have been thoroughly tested, and as a regular mode of 
procedure, with which the workmen are every day becom- 
ing more and more familiar, has been finally adopted, the 
progress is regular and steady, and may reasonably bs 
expected to continue. 

t is most satisfactory to us to be able to report that 
during the past quarter no fatal accident has occurred. 
e have, &c., 
C. 8S. Hutcurinson, Major-General, R.E. 
F, A. Marinp1n, Major. 
The Assistant-Secretary, Railway Department, 
Board of Trade. 





Vicrortan Roiiine Stock.—The Victorian Railway 
department expects to make a considerable addition to its 
stock of carriages by August. Ninety carriages are at 
present under construction ; and being of the bogie type, 
they are equal to 120 ordinary carriages. An effort is 
being made to have them completed in time for the open- 
ing of the Victorian Centennial Exhibition. In the 
course of last year, contracts were let for 1000 trucks for 
the Victorian Government railways, and almost the whole 
of these trucks have now been delivered. 


Water Pirgs 1n Victoria.—A tender of Mr. Mephan 
Ferguson, of Carlton and West Melbourne, for the supply 
of 2166 tons of wrought-iron water pipes, to carry out a 
portion of the Watts river scheme, has been accepted by 
the Board of Land and Works, the F orgy being 16U. 4s. 
per ton; or a total of about 35,000/. The pipes are to be 
partly of 53 in., but chiefly of 50 in. in diameter, and they 
ave intended to carry the water over the beds of creeks. 
The first delivery is not required to be made before October 
1, 1888, time being given to enable the successful firm to 
obtain machinery, &c., from England if necessary. The 
whole contract must be completed, however, during the 
summer of 1888.9, the ohject being to avoid extra cost of 
cartage during the winter months. Mr. Mephan Fergu- 
son secured the last contract for wrought-iron pipes at 
171. 103s. per ton, a tender of Messrs, Johnson and Co., 
of Tyne Foundry, South Melbourne, at 17/. 93. 6d. per 
ton being rejected on the ground that the firm had not 
the necessary plant, &c., to supply the pipes within the 
specified period, which would cause a serious delay in 
completing the scheme for augmenting the water supply 
of iaboaree and suburbs by bringing the waters of the 
Watts to the Victorian metropolis. It is estimated that 
in carrying out the scheme the Victorian Government will 
eventually save about 100,000/. by adopting wrought-iron 
instead of cast-iron pipes. 
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SHEEL’S GAS PRODUCER. 
To THE Epitor OF ENGINEERING. 

Sir,—I was much interested pe Bh description and 
drawing, in your last issue, of the above producer, because 
of the arrangement at the bottom for removal of clinkers 
and ashes without any stoppage of the work. 

This would be a great convenience, one of the greatest 
one could desire, but I cannot see that the arrangement 
described would work well except with some very special 
fuels and other conditions, 

Judging by a former considerable experience in the use 
of producers, there would nearly always be a good thick 
bed of coherent clinker in and above the ‘“ blast-box.” 
This would not be removed by simply drawing aside the 
grate or grid, but would require more or less of the usual 
barring to get it out, when it might easily be followed by 
a good deal of the still unused fuel above it before the 
grate could be closed again. 

If, on the other hand, a fuel were in use which gave 
only loose and dry ashes, it would be still more difficult to 
let these out by the simple withdrawal of the grid without 
at the same time letting out fuel. 

Possibly there are means, not named in your notice, for 
obviating these difficulties, and if so I should much like 
to know what they are. 

Yours truly, 

Chester, June 30, 1888. W. M. H. 





THE OLD PUZZLE ABOUT THE STRENGTH 
OF SOLID BEAMS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Allow me to offer a few remarks on the article in 
your last issue on ‘‘The Old Puzzle about the Strength 
of Beams.” Mr. Spence’s idea is by no means a new one; 
at least twelve months ago I deduced a formula for the 
strength of beams which involved the principle of the 
correction of the modulus of resistance figure to the stress- 
strain curve, and have diagrams hanging upin the testing 
room here showing the accuracy of my formula. As far 
back as 1885 M. Considtre in his paper entitled ‘‘ L’emploi 
du fer et de l’acier dans les Constructions,” pointed out 
the error in the ordinary beam formula due to the as- 
sumption that tne stress in each layer was proportional 
to its distance from the neutral axis ; his method of pro- 
cedure, however, was only applicable after a beam had 
been broken ; this, although interesting, was not of much 
practical value. Although Mr. Spence has pointed out one 
of the causes of the discrepancy between the usually ac- 
cepted formula and experiment, yet he has only arrived at 
half the truth. Taking his diagram on page 641, I should 
like to point out in the first place that the stress that is 
generally termed the ‘‘ breaking stress” is only a conven- 
tional term. In all ductile materials the load on a speci- 
men attains a maximum, and then diminishes before the 
specimen breaks, as is shown by the stress-strain curve; 
hence if we use the same conventional term for the 
breaking load of beams, we must only consider our 
diagram up to the maximum load or plastic limit. 

Instead of drawing the line K E from D it should be 
drawn from C parallel to KE. Letus call this line C K’. 
Then comes the question, if we have the results of a tensile 
test, giving the elastic limit, maximum load and per- 
centage of extension up to that load, can we by atolerably 
simple process arrive at the strength of a given beam, 
even if we have not the stress-strain diagram of the 
material? I hope to show you, Sir, that by the following 
formula we can do so. 

That part of the stress-strain curve that lies between 
the elastic limit and the plastic limit is very closely para- 

lic ; assuming it to be so will not involve us in a serious 
error. The corrected modulus of resistance of the beam 
age a will then be the area A BC K' multiplied by 
twice the distance of its centre of gravity from the neutral 
axis. 


= depth of the beam (rectangular). 
N= width , a 
* L = elastic limit in tons per square inch. 
K= maximum stress the material will stand. 
i = the original length of a test specimen of this 


material. 
lt = the strained ng before stricture occurs, i.¢., 
at the plastic limit. 
Then the area of the figure A B C K' is 
M(L+2N) +. 
6 
and the distance of its centre of gravity from the neutral 
axis 
oo (axe) mc? ‘ost 
20 \2N+L 
then the moment of resistance is 
M(L+2N) . 8M /4N+L 
— 6 *~ t0 \QN+L _— 
— M? (4N+L) IV 
ame wil . (IV.) 
Let # = 0, then the moment of resistance becomes 
M? N (4+6) (V.) 
20 


But a further correction requires to be made, the con- 
ventional ‘‘ breaking stress” is always taken on the 
original area of the test specimen ; this, however, is ccn- 
siderably less than the actual stress on the reduced area 


in the ratio of is ; ina beam, however, the sectional area 


even at the most strained sections remains practically 








constant before and after flexure (M. Considére first 
pointed this out, and I have verified it by my own experi- 
ments). The moment of inertia of the section about the 
neutral axis also remains very nearly constant, although 
the neutral axis shifts considerably, then the moment of 
resistance corrected for the real stress becomes from (V) 


MEN (4+6)!" 


I. 
20 x1 (VE) 
For square beams it.becomes 
MP (4+0)0! . (VIL) 
20xl 


T am afraid that I have already trespassed a great deal 
too far on your most valuable space, or I would give the 
formule for other sections, such as the double T, cir- 
cular, &c. Iam perfectly aware that this method is open 
to objection, but I only venture to offer these formule as 
approximations to the truth ; I have verified the accuracy 
of them by several experiments ; the error is seldom more 
than 5 per cent., whereas by the usual formula it is some- 
times 80 per cent. or 90 per cent. 

JOHN GOODMAN, 

Broadway Testing Works, Westminster. 


To THE EDITOR OF ENGINEERING. 

Srr,—I am somewhat surprised to find that Mr. Spence 
thinks that there is still a puzzle in existence about the 
strength of solid beams. The so-called puzzle is due 
simply to the mistake committed by the earlier writers 
on the subject of using only what they called the modulus 
of elasticity in their formula. The modulus used by 
these writers was in reality only indirectly connected 
with the elasticity of the material, which is equal to the 
force of restitution, not the force required to elongate or 
compress the material. The modulus used ought to have 
been called by them the modulus of extension, but 
the correct formule must necessarily involve also the 
modulus of compression. Messrs. E. and F. N. Spon 
published a book in 1872 written by myself, entitled 
**New Formule for the Loads and Deflections of Solid 
Beams,” in which the whole matter is thoroughly investi- 
gated. The fact that the breaking loads calculated from 
the formule agree with those ascertained by actual ex- 
periment proves that the formule are right. The book 
has as yet never been seriously reviewed in any scientific 
journal, 

WILLIAM DONALDSON. 

2, Westminster Chambers, July 4, 1888, 








AXLE ROLLING MACHINE, 
To THE EpItToR OF ENGINEERING. 

Sir,—With reference to the notice of above in your 
issue of May 25, and Mr. Loveband’s letter of June 8th, 
permit me to state that in 1875 I had working models of 
an axle rolling machine on the same principle as that now 
patented by Mr. Simonds’ company. The idea which 
prompted me to construct such models was the manufac- 
ture of shot for heavy ordnance, though at the time I was 
well aware the same machine could be used for the manu- 
facture of axles. 

Wishing Messrs. Simonds and Company every success, 
and every coneolation to Mr. Loveband and 


Yours truly, 
Glasgow, July 2, 1888. JOHN WATERS. 








THE KRIEGSTETTEN EXPERIMENTS ON 
ELECTRICAL TRANSMISSION OF POWER. 
To THE EpiToR or ENGINEERING. 

Srr,—Mr. Steavenson, in his letter in your last issue on 
the above subject, states that I encourage the very mis- 
leading assertion that these experiments afford proof of a 
commercial efficiency of 75 per cent. I should be glad if 
he would refer me to that portion of my letter in which I 
am supposed to indorse thisassertion. My argument was 
mainly that Mr. Steavenson, whilst trying to show that 
the efficiency of the electrical transmission of power, from 
the theoretical value of the weight of water falling to the 
power actually realised on the Boe: s of the motors, was 
a certain percentage, compared with this the power that 
would be realised by rope and compressed air transmission 
from the indicated horse-power in the cylinder of a steam 
engine. I stated that whilst I could not agree with him 
that turbines had so bad an efficiency as he argued, this 
was beside the question, as, whether the transmission 
were by rope, ee Fy way air, or electricity, the loss in the 
prime motor would be the same; and that, taking the 
steam engine with his assertions of 45 per cent, and 
35 per cent. as the commercial efficiency realised by rope 
ped. pabenonechone air transmission, electricity would give 
us 61 per cent. I also stated that the electrical efficiency 
is a proved quantity from the experiments made at 
Kriegstetten, whereas the compressed air and rope trane- 
mission is only a theoretical determination of Mr, 
Steavenson’s, and, if tried in practice, would probably 
give a worse efficiency than that given by him. Frem 
this, Sir, you will see that I have not “‘avoided the com- 
mercial question,” and that, given the source of power, 
the electrical transmission is proved to be far more efficient 
over a distance of five miles than rope or compressed air 
would be, even theoretically. 


Yours faithfully, 
E. Maivecee: 
36, Albert Embankment, July 3, 1888. 





Soutn AFRICAN CoAL.—Valuable seams of coal varying 
from 15 ft. upwards in thickness have been found twelve 
miles from Johannesburg. 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 19th ult., there was launched from 
the shipbuilding yard of Mr. C. J. Bigger, Londonderry, 
the s.s. Ivy, for Messrs. A. A. Laird and Co, The vessel 
is 189 ft. by 28 ft. by 13 ft. hold, and rigged as a fore-and- 
aft schooner. The engines by Lees, Adamson, and Co., 
ae, are of the triple-expansion type, and embody 
all the recent improvements, the cylinders are 174 in., 
29 in , and 47 in., with a piston stroke of 36in. Steam is 
supplied by two boilers 11ft. 2 in. in diameter by 10 ft. 
6 in. long, constructed of mild steel for 160 lb. pressure, 
and fitted with Anderson and McKinnell’s patent circu- 
lator and forced draught system. Theindicated horse-power 
+ daorhagaaaa 950, which is expected to give a speed of 

nots. 


On Thursday, 28th ult, Messrs. W. Simonds and Co. 
launched complete from their works at Renfrew, a hand- 
some new steel screw yacht, yawl-rigged, of about 70 tons, 
named the Icicle. It is the property of an Argyleshire 
gentleman, and is intended for family cruising. 





On June 28, Messrs. Aitken and Mansel launched from 
their Kelvinhaugh shipyard, a handsome steel screw 
vessel named the Lady Gordon, measuring 180 ft. long 
by 27 ft. broad by 11 ft. 3 in. depth of hold, and having 
triple-expansion engines with cylinders 15 in., 24 in., and 
40 in. in diameter by 30in. stroke. This vessel has been 
constructed for the Ceylon Steamship Company (Limited), 
London, and has been especia/ly designed for the mail, 
passenger, and carying service round the Island of Ceylon. 
The engines will be fitted by Messrs. Hutson and Corbett, 
of Kelviohaugh, and the vessel has been constructed under 
the supervision of Mr. David Pollock, naval architect, 
Glasgow, acting under instructions of the managing 
owners, Messrs. Walker Brothers, London. 


On Thursday, 28th ult., the Ibis, recently built and 
engined by Messrs. W. B. Thompson and Co., Limited, 
Dundee, was tried over the measured mile on the River 
Tay, when a speed of 13 knots wasattained. The Ibis has 
been built to the order of the Cork Steamship Company, 
Limited, Cork, and ig a steel vessel of 1100 tons gross of the 
following dimensions: Length, 250 ft. ; breadth, 32 ft. ; 
depth, 15.40 ft. She is propelled by triple-expansion engines 
having cylinders 21in., 36 in., and 58 in. in diameter, 
with astroke of 42in. Steam is supplied by two steel 
boilers at a pressure of 160 1b. per square inch. During 
the trial the machinery was found to work admirably, 
the power developed indicating 1411 horse-power with 
77 revolutions. The company included Mr. W. B. Thomp- 
son for the builders, and Mr. F. C. Kel ‘on, superintendent 
engineer, and Captain Croft, marine superintendent, re- 
presenting the owners. The Fulmar, a sister ship of the 
Ibis, will be launched shortly for the same owners, and 
will be the fourth vessel built for this company by the pre- 
sent builders. 





On Tuesday the large new screw steamer Wileysike 
left the Tyne for her trial trip. The vessel is of the fol- 
lowing dimensions, viz.: Length, 300 ft.; breadth, 
38 ft.6in.; and draught, 22 ft. lin. ; and she has been 
built by the Tyne Iron Shipbuilding Company, Limited, 
Willington Quay, to the order of Messrs. W. Milburn 
and Co., of Newcastle. On the measured mile the vessel, 
which was fully laden, attained a mean speed of 10 knots, 
which was considered highly satisfactory. The machi- 
nery is of the triple-expansion type with cylinders 23 in., 
38 in., 63 in,, and a stroke of 42 in., and has been built 
by the North-Eastern Marine Engineering Company, 
Limited, at their Wallsend Works, and during the trial 
the engines worked without any hitch whatever and gave 
every satisfaction. 








Du.utu.—The future of Duluth, as a great shipping 
port, is promising. Last year’s shipments comprised 
19,518,586 bushels of grain, against 11,551,582 bushels in 
1886 ; 209,850,000 ft. of lumber, against 161,800,000 ft. in 
1886 ; and 74,300,000 shingles, against 22,600,000 in 1886. 
Duluth has 186 miles of dock line, and‘is the terminus of 
11,485 miles of railroad. The Dakota and Red River 
wheat fields are from 150 to 450 miles nearer Duluth than 
Chicago. The flour mills of Minneapolis are but 150 miles 
from the head of Lake Superior, but they are more than 
450 miles from the head of Lake Michigan. Elevators of 
the largest capacity have been recently built at Duluth. 
A line is projected from Duluth to Port Arthur, where it 
will connect with the Canadian Pacific. 





BELGIAN PoPputaTION.—The question of Belgian com- 
petition being one of some interest, it may be well to note 
the existing population of Belgium. It appears that this 
miniature but enterprising kingdom had at the close of 
last year 5,974,743 inhabitants, viz., 2,991,650 females 
and 2,983,093 males. The most populous provinces of 
Belgium are: Brabant, 1,091,083 ; the Hainaut, 1,041,719 ; 
Eastern Flanders, 939,748; Western Flanders, 732,317 ; 
and Liége, 728,368. The most populous arrondisement is 
that of Brussels, which contains 709,000 inhabitants. 
Liége ranks second with a population of 395,064. The 
most populous commune is that of Antwerp, which has 
210,554 inhabitants. Brussels ranks second, with a popu- 


lation of 177,523; Gand, third, with a population of 
147,912; Liége fourth, with a population of 140,000; 
Malines, fifth, with a population of 48,950; Verviers, 
sixth, with a population of 47,744; Bruges, seventh, with 
a population of 46,831 ; Louvain, eighth, with a population 
of 38,689 ; Tournai, ninth, with a population of 34,805; 
and Courtrai, tenth, with a population of 39,399, 
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TEN-TON LOCOMOTIVE STEAM CRANE. 
CONSTRUCTED BY MR, THOMAS SMITH, ENGINEER, RODLEY, NEAR LEEDS. 


ON the present and opposite pages we illustrate a 
steam crane constructed by Mr. Thomas Smith, of 
Rodley, near Leeds, the crane being capable of lifting 
ten tons at 14 ft. and five tons at 20 ft. radius with 
the single end of the chain, and of travelling with 
these loads at the radii named, The hoisting motion 
has single and double purchase spur gearing, controlled 
by clutch and lever; the hoisting barrel is grooved 
tosuit the chain. There is a powerful combination fric- 
tion brake keyed to the second shaft and controlled by 
a screw and handwheel and also by a foot lever. 

The revolving motion is operated by spur and mitre 
wheels geared up from the engine shaft to the main 
internal wheel fitted on the frame. , This gearing is 
worked by double friction cones so that the crane can 
be radiated in either direction without stopping or 
reversing the engines. A brake is provided for lock- 
ing the crab in position (from slewing round) when 
travelling with the load. The roller path is of steel 
and the friction cones are lined with copper. 

The jib adjusting motion is actuated by spur and 
worm wheels, geared up from the engine shaft to the 
travelling axles, and is controlled by a clutch and 
lever. The worm is of forgediron, The radius can be 
altered with the full load on, the multiple blocks per- 
mitting this to be effected readily. The propelling 
motion is by spur and bevel ‘wheels anitel up from 
the engine shate to the travelling axles. It is con- 
trolled by a clutch lever, the friction cones being lined 
with copper. There are outside coupling rods on the 
travelling axles. 

The engines have a pair of cylinders 8 in. in diameter 





iN / 





by 12in. stroke. The boiler is 8 ft. 6 in. high by 4 ft. | a service footway, the whole being protected by a 


in diameter, and has three cross-tubes intersecting the 
firebox. The total weight of the crane is about 36 tons. 

The crane is used by the owners, the Shelton Iron 
Company, Stoke-on-Trent, in their steel plant for lift- 
ing and travelling with the steel ingots, and when not 
so required is used for shunting or any other such work 
incidental to steel and iron works. The frame is long 
enough to allow the shunting to be done from either 
end, and all the speeds, particularly that of propelling, 
are arranged for doing the work expeditiously. 


FORTH BRIDGE. 

Ovr illustration on page 12 shows a view of the work 
in progress over the southern or Queensferry pier of 
the Forth Bridge, at the level of the railway girders, 

These girders are seen resting upon the crossbeam 
connecting the main columns, and further out in the 
first bay of the cantilever, supported by the cross- 
framing suspended from the intersection of the ties 
and struts. 

The flooring between the main girders consists of 
cross-girders in the form of frames bracing the corners 
together, and stamped buckled plates; the upper 
booms of the main girders and the longitudinals rest- 
ing on the cross-girders, are constructed in the form of 
troughs, within which the rails will be laid on longi- 





tudinal sleepers, the width of trough being sufficient | «py octric Illumination of Towns” : 


to retain the wheels in case of derailment. 


To complete the roadway, outstanding brackets will | 


be rivetted to the girders; upon these will be fixed 


buckled plates flushed up level with asphalte to form | 





strong lattice work parapet, finished with a hardwood 
top, 4ft. 6 in. above the rails; the lattice work is 
sufficiently close to afford protection to the lower parts 
of passing trains during the severest hurricanes. 








Exectric Proyectors: ErratuM.—In our account of 
Messrs. Statter and Co.’s Admiralty projectors on page 652, 
vol, xlv., it should have been explained that the horizontal 
and vertical motion referred to is connected with the 
barrel of the projector, and not with the lamp. 


THE VEREIN DEUTSCHER INGENIEURE.—The Verein 
Deutscher Ingenieure—which, numbering over 6000 mem- 
bers in thirty-one branch societies, is one of the most 
important associations of men engaged in professional 
work on applied science—will hold its twenty-ninth general 
meeting this year at Breslau and Beathen, from August 
20 to 23. In addition to the business transactions in con- 
nection with the society, several interesting subjects will 
be discussed, and a number of papers will be read. 
Among the discussions the following will probably be the 
more important: 1. ‘‘On the Meaning of the Term 
‘ Steam Boiler Explosion,’ and the Establishment of Safety 
Conditions for Steam Boilers.” 2. ‘‘On the Establish- 
ment of a Metric Screw Gauge.” 3. ‘On the Erection of 
Industrial Intermediate Schools.” 4. ‘On the Compila- 
tion of a General Literary Index.” Papers will be read 
by: 1. Dr. Vosman—‘*The Mining and Smelting In- 
dustry in Upper Silesia.” 2. Chief Engineer Beringer— 

anit others. On two 
days excursions will take place to factories, mines, and 
works in Upper and Lower Silesia, and if a sufficient 
number of members are disposed to join, an excursion to 
the famous Wieliczka salt mines will wind up the meeting, 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
barely steady at the opening last Thursday forenoon, the 
price of Scotch iron receding to 37s. 114d. per ton cash. 
A slight rally took place before the close, when 38s. O4d. 
was reached, the market closing with buyers at the same 
rate, and sellers wanting 4d. per ton more. There were 
no dealings in Cleveland iron, but a forward transaction 
in hematite was done at 423. 34d. cash, buyers at 423., 
and sellers at 14d. per ton higher. Scotch iron was sold 
in the afternoon at 38s. 04d. to 383. 2d. cash, no business 
was reported in Cleveland iron, and hematite warrants 
changed hands at 423, 2d. per ton cash. The closing 
settlement prices were—Scotch, 383. 14d. per ton ; Cleve- 
land, 31s. 74d.; hematite iron, 42s. 14d. Partly in 
consequence of the closing of forfeit operations, the market 
was very steady on Friday. Up to 38s. 24d. per ton cash 
was reached for Scotch warrants in the forenoon, but the 
close was rather weaker, and a further slight decline took 
place in the afternoon, and the price was less buoyant 
both for Cleveland and for hematite iron. The settle- 
ment prices at the close in the afternoon were—Scotch, 
383. Ikd.; Cleveland, 3ls. 6d.; hematite warrants, 
423, ld. per ton. Monday’s market was quiet, and 
the prices were again quoted lower all round. No 
business was done in Cleveland iron at either meet- 
ing of the ‘‘ring,” and the closing settlement prices 
in the afternoon were—Scotch, 38s. per ton; Cleve- 
land, 31s. 6d. ; hematite iron, 42s. The market 
was depressed yesterday forenoon on ‘‘ bulls” realising, 
and the price of Scotch iron dropped to 37s. 104d. cash 
per ton, and 38s. 1d. one month. ‘I'he shipments for the 
week did not give much promise of turning out well, and 
it was regarded as certain that the continued storing of 
pig iron would exercise a prejudicial effect on prices. No 
transactions in Cleveland iron were reported in the fore- 
noon, but in the afternoon it changed hands at 31s. 6d. 
to 3ls. 64d. per ton cash, with buyers at the top price, 
and sellers wanting 31s, 74d. per ton. Scotch iron was 
rather firmer in the afternoon, and business was done in 
hematite warrants at 41s, 11d. cash, which buyers still 
offered at the close, and sellers at 423. per ton. The 
market was dull this forenoon, and the price of Scotch 
warrants ranged from 37s. 114d. to 37s. 11d. cash per ton, 
and down to 37s, 104d. was accepted in the afternoon. 
There was a slight decline in the prices of Cleveland and 
hematite iron, but in neither case was any business done 
in the afternoon, sellers asking at the close 31s. 7d. and 
4is. 10hd., respectively. It was thought that the favour- 
able Cleveland returns would have had an influence for 
good on the Glasgow market, but that has not been the 
case, Last Saturday the stock of Scotch pig iron in the 
public warrant stores passed the gigantic total of 1,000,000 
tons, but that fact did not exert much influence on 
Monday’s market, as it had already been discounted. 
Such an enormous quantity in store has never previously 
been known, and the increase for the past six months is 
about 58,000 tons, The deliveries into store still con- 
tinue, but not quite at such a great pace as during some 
former weeks. It now remains to be seen how much 
more the market will bear without an actual break- 
down occurring. The matter is one chiefly for speculators 
and the bankers, and if the one class is prepared to hold 
and the other to supply the money for holding the stock, 
that is their affair, and to the general public there is no 
harm done. Complaints may be made by the ironmasters 
that the stock occasionally weighs down the markets, but 
it is none the less true the public store affords an outlet 
for his surplus make in dull times, and the risks all belong 
to the speculators. Some purchases of Scotch special 
brands have recently been made by Canadian merchants, 
but the demand for the United States is at a very low ebb. 
There are some inquiries in the market on account of 
Continental merchants, but they are regarded as being 
more of a speculative than of a legitimate character. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 7005 tons, against 5206 tons in the same week 
last year. They included 850 tons for the United States, 
592 tons for Canada, 150 tons for India, 1100 tons for Aus- 
tralia, smaller quantities for other countries, and 2857 
tons coastwise. There are still 86 blast furnaces in actual 
operation, as compared with 81 at this time last year, The 
stock of pig iron in Messrs, Connal and Co.’s public war- 
rant stores yesterday afternoon stood at 1,001,087 tons, as 
compared with 998,762 tons yesterday week, thus showing 
for the week an increase of 2325 tons. 


New Bridgebuilding Works at Motherwell.—A piece of 
ground extending to several acres has been staked off at 
Motherwell on which works are to be laid down as an 
iron and steel bridge and girder establishment. The 
gentleman who has projected this new venture is a person 
of extensive experience in the trade. This addition to 
the industrial establishments of Morherwell will in course 
of time doubtless ba the means of employiag several 
hundreds of workmen, and add further impetus to the 
trade of the district. 


The Malleable Iron and Steel Trades.—A somewhat 
better tone is now evident in the malleable iron trade. 
The works are continuing to go full time. The sheet 
mills are as busy a3 they can well be, and have indeed 
more work than they can comfortably get through, with 
the result that makers of sheets have advanced the price 
5s. perton. It is reported also that makers of iron ship- 
plates have raised their prices by 2s. 6d. per ton. Quite 
a different aspect has now been assumed by the local steel 
trade, as the recent demands have induced makers to 
combine to advance the prices, and contracts have been 
booked at the increased rates. A more general activity 
prevails in a number of the Clyde shipbuilding yards, and 
this circumstance has greatly inspirited the steelmakers 
in regard to the condition of the trade in the early 





future. The tone now pervading the market is certainly 
a more hopeful one than has been experienced for a con- 
siderable period. 

Clyde Shipbuilding Trade.—-During last month there 
were launched from the shipbuilding yards in the Clyde 
district twenty-four new vessels, of a total of 21,263 tons, 
as compared with an output of 17,071 tons in the corre- 
sponding month of last year, thus showing an increase 
of 4165 tons for the month. The tonnage output in June, 
1885, was nearly as great as that of the past month; in 
1884 it amounted to 33,221 tons; and in the preceding 
year it reached the very large total of 45,426 tons ; though 
in the month of June, 1879, it was only 12,410 tons. In the 
same way the tonnage output of the past half year was 
in excess of that of he same periods of 1887 and 1886, but 
it was exceeded in 1885, and still more in 1884, while in 
the first half of 1883 it amounted to 195,986 tons, or nearly 
twice the total of the past half year, which was 98,281 
tons, The largest vessel launched last month was the 
Lindula, a steamer of 3400 tons, built for the British India 
Steam Navigation Company, by Messrs. William Denny 
and Brothers, Dumbarton, the engines (of the quadruple- 
expansion type) being supplied by Messrs. Denny and Co, 
A steamer of 3200 tons, named the Traveller, was built by 
Messrs. Charles Connell and Co., for a Liverpool firm. 
The Kobe Maru, a steamer of 2240 tons, was built and 
engined by the London and Glasgow Shipbuilding and 
Engineering Company, for a Japanese firm. All the 
other steamers were of less than 2000 tons. Three sailing 
ships were included in the month’s output. They were 
vessels of 2000 tons and 1450 tons, respectively, and both 
built by Messrs. Russell and Co. Three steam yachts 
were also launched last month, two of them being vessels 
of 210 tons and 60 tons, respectively. 


New Shipbuilding Order.—A large and important steam- 
ship order has just been secured by Messrs. John Reid 
and Co., who have contracted with a firm of Liverpool 
owners to build two large steel screw steamers of 3000 
tons each for the general cargo trade. The engines of 
these steamers, which will ba on the triple-expansion 
principle, will be supplied by Messrs. Rankin and Black- 
more, engineers, Greenock, 

Government Boatbuilding Contract for Port-Glasgow.— 
Mr. Robert Rodger, boat and yacht builder, Port-Glas- 
gow, has just secured a contract from the British Govern- 
ment for eleven junction box-boats for submarine and 
mining purposes. These boats will each be 30 ft. long by 
10 ft. beam, and will be strongly constructed of teakwood 
and English elm. They will be decked in with red pine, 
and will be fitted with iron davits and ends for lifting 
and laying mines. It is less than twelve months ago 
since Mr. , eran had a contract for upwards of twenty 
boats from the Government of about the same dimensions 
and for the same purposes. 


The Union Company’s Steamer *‘ Pretoria.” —-The steamer 
Pretoria, which was built by Messrs. Denny and Brothers 
in 1878, for the Union Steamship Company, of South- 
ampton, has arrived in the Clyde for the purpose of being 
fitted with triple-expansion engines, electric lighting ap- 

liances, and refrigerators. When she left the Clyde for 
fee station she steamed from the Cloch Lighthouse to the 
Needles in forty hours, and after ten years’ service she 
covered the same distance in 39 hours 40 min. 


Vote for Ben Nevis Observatory.—Out of the surplus 
fund from the Edinburgh Exhibition of 1886, it is likely 
that the sum of 1000/, will be handed over to the Scottish 
Meteorological Society in aid of the Ben Nevis Obser- 
vatory scheme, and chiefly in connection with a proposal 
to complete the Low Level Observatory at Fort Wiliam. 


Royal Society of Edinburgh. — At last Monday’s meeting 
of the Royal Society of Edinburgh, Mr. Peddie submitted 
a paper on the effects of electromotive force and current 
density on transition resistance. On behalf of Professor 
P. G. Tait a paper on Laplace’s theory of the internal 
— in liquids was communicated by Professor Crum 

rown. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
numerous attendance on’Change, and the tone of the 
market was a little better, No. 3 Cleveland pig iron being 
quoted 31s. 74d. to 3ls, 9d. per ton for prompt delivery, 
but most makers refused to do business at this price, and 
asked 323. The fact that stocks are still decreasing 
and that shipments continue very heavy tend to 
strengthen the market. Messrs. Connal and Co., the 
warrant storekeepers, had in stock at Middlesbrough 
on Monday night 281,696 tons—a further decrease of 
1399 tons on the previous week. In Glasgow the 
same firm now hold a stock of over a million tons of 
warrants, the actual figures being 1,000,262 tons. The 
shipments of pig iron from the port of Middlesbrough 
during the month of June reached 80,574 tons, 25,502 tons 
of which went to Scotland. The competition between 
Cleveland and Scotland is as keen as ever, and as the 
stocks are further accumulating in Glasgow and rapidly 
declining in Middlesbrough, it is not difficult to see where 
the ultimate victory will be. Since our last notice two 
blast furnaces belonging to the Teesside Iron and Engine 
Works Company, Middlesbrough, have been blown out. 
The other departments of this company are well occupied 
and their engineering shops are exceedingly brisk. In 
the manufactured iron trade there is some improvement. 
Throughout the North of England works are now fully 
occuricd and prices are stiffer. 

Engineering and Shipbuilding.—We are glad to be able 
to state that the wages disputes in these important in- 
dustries have been amicably arranged, and all the esta- 





blishments in the North are now very active. Both the 
engineering and shipbuilding trades have orders in hand 
which will keep them fully et for some months to 
come. A few daysago Mr. J.T. Eltringham launched 
from his shipyard at South Shields two vessels from the 
same slip. The first was an iron paddle tug steamer 
named Lady Helen, owned by the Marquis of London- 
derry, and the second was a handsomely-modelled iron 
screw tug named the Newburgh, owned by Mr. James 
Fenwick, of Sydney, New South Wales, and intended 
for passenger and towing service there. Both vessels 
have been built to the order of Messrs. J. P. Ren- 
noldson and Sons, South Shields, who will suppl 
the machinery. The boats will both be fitted wit 
engines of 50 nominal horse-power. The s.s. Oswestry, 
recently built by Messrs. Withy and Co., of Weat 
Hartlepool, for Messrs. Sievewright, Bacon, and Co., 
of that town, went for her trial trip on Saturday, 
Aftera test of the patent stockless anchors, and the ad- 
justment of the compasses, the trip was commenced in a 
heavy sea, despite which adverse circumstance a speed of 
12 knots per hour was obtained. ‘The sea-going qualities 
of the vessel gave every satisfaction, 


The Steel T'rade.—There is a better demand for both 
steel plates and steel rails, All the works are busy and 
prices are improving. 

The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association returns for June show 
that of 155 blast furnaces in the North of England 96 were 
in operation. The total make forthe month was 213,696 
tons—a decrease of 5596 tons. Stocks now stand at 
531,294 tons—a decrease of 17,467 tons. The shipments 
from Middlesbrough were 80,574 tons—a decrease of 
27,252 tons on the previous month. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Davy Brothers, Limited.—The sixteenth annual report 
of the directors of this company was issued on Friday. 
It states that, after writing off 1400/. for depreciation, 
the profits amount to 3295/. 18s.10d. The balance brought 
forward from last year is 1299/. 7s. 6d., which makes a 
total of 45957. 6s. 4d. subject to interest on mortgages and 
loans amounting to 1592/. 3s. 4d., leaving for disposal 
300387. 3s. This amount the directors propose should be 
appropriated as follows: The payment of a dividend of 
1ls. 3d. per share (equal to 24 per cent. per annum), free 
from income tax, 1687/. 10s.; to carry forward to next 
year 1315/. 13s. There has been expended during the 
year 1801/. for new buildings and machinery, mainly in 
the boiler department, to meet the most recent require- 
ments of the trade. The director retiring by rotation is 

Mr. John Marshall, and he is eligible for re-election. 


The Dore and Chinley Railway.—The interest in this 
proposed railway continues to increase, and when the Bill 
is obtained, there isno doubt that it will be one of the 
most popular lines that was ever constructed in Derby- 
shire, Speaking at a public meeting on Friday held in 
Buxton, ir. Bienes. in referring to the scheme, 


said thatalthough it was gigantic it would obtain their 
support. They were all waiting and wanting to see it 
started. He was happy to say, on good authority, there were 
hopes that within a very few weeks the Act would be 
passed and the line started. Though it would not affect 
Buxton so much as other places, still it would do sotoa 


certain extent, and open up a wide district. If it could be 
brought within reasonable reach of the teeming popula- 
lation of Yorkshire, it would be of incalculable benefit to 
Derbyshire generally. 


Selston Water Supply.—A public meeting of the inha- 
bitants of this parish has been held to consider the water 
supply. A scheme, estimated to cost 4000/., has been 
prepared by Mr. John Parker, ©.E., of Nottingham, at the 
instance of the Rural Sanitary Authority. The meeting 
rejected the scheme, and an intimation was ordered to be 
conveyed to the Rural Sanitary Authority, stating that 
the parish would oppose it to the utmost. 


Sheffield Junior Engineering Society.—The usual fort- 
nightly meeting of this Society was held on Monday, the 
President, Mr. W. H. Watkinson, in the chair, when the 
second half of a paper on ‘‘ Iron and its Manufacture,” 
was given by Mr. Joseph W. Dyson. The lecturer com- 
menced by describing the work of making castings in the 
foundry, afterwards the manufacture of malleable or 
wrought iron, by the puddling process, &c., concluding 
with mill and forge work. A vote of thanks was accorded 
Mr. Dyson for his interesting paper, 


The New Sea Wall at Bridlington.—Prince Albert Victor 
has fixed the 29th inst. as the day on which he will open 
the new sea wall and promenade at Bridlington. His 
— Highness will be the guest of Mr. A. W. Bosville, 
at Thorpe Hall. 

The Cutlers’ Company and Sheffield Trade.—Speaking at 
the Forfeit, or Little Cutlers’ Feast, which was held in 
Sheffield on Friday night last, the Master Cutler (Mr. J. 
Dixon) alluded to the fact that in the alterations which 
were now going on at the Cutlers’ Hall, a stone had been 
discovered having this inscription, ‘‘ Cutler’s Hall, 1638.” 
He said the Cutlers’ Company had for two and a half centu- 
ries protected the trade of Sheffield and district ; and if the 
people of Sheffield would only properly support them in the 
future, and give them credit at all events for good inten- 
tions, he believed it would continue to render as great 
services to the trade of Sheffield as it had done in the past. 


Tron and Coal Trades.—There is a continued improve- 
ment in the tone of the pig-iron market. Orders are 
being placed freely, and in some instances better prices 
have been obtained. Ordinary local makes of pig iron 
are quoted as under at the furnaces; Foundry pigs No. 1, 
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ll, 17s. to 21. 1s. ; No. 2, 1l. 14s. to 17. 18s. ; Nos. 3 and 4, 
1l. 13s. to 11. 16s.; whilst forged pigs are quoted as low 
as from ll. 103. to 1/. 12s. at furnaces. ematites are 
quoted from 2/. 2s. to 2/. 4s. at furnaces in Cumberland, 
and from 2/, 12s. to 2/. 14s. delivered at works here. Bars 
are in fair request at from 4l. 17s. 6d. to 5/. for ordinary 
sorts, 5/. to 5/. 10s. for best, and from 6/. to 6/. 10s. for 
best. A change for the better has taken place in steam 
coal for the Humber ports. The pits on the Sheffield 
and Worksop line are sending principally to Grimsby, 
but the other pits to Hull. rices remain unaltered, 
5s. 6d. to 6s. 6d, per ton ruling for steam coal. There are 
evidences that the strike of miners in the district will 
shortly cease, as negotiations are proceeding for settle- 
ment. 





NOTES FROM THE SOUTH-WEST. 

Nettlefolds (Limited).—The ninth ordinary meeting of 
this company has just been held at Birmingham. ‘The 
chairman (Mr. F. Nettlefold), in moving the adoption of 
the report, stated that the company had incurred an ex- 
penditure of 12,305/. in adding a new industry, that of 
the manufacture of horseshoe nails, to its works at New- 
port. The business was not a large one, and probably 
would never be of very great magnitude ; but, at the same 
time, the experience acquired had been reasonably satis- 
factory. In connection with Newport, he might say that 
the steel works there continued to give every satisfaction. 
The directors found, as they expected, that they could 
manufacture there more economically and upon a more 
scientific and trustworthy basis than they ever did in 
Shropshire. The 
quality of material, so good, indeed, that it had come into 
competition with steel produced in Swedish forges. The 
screw trade, he was sorry to say, had been in a depressed 
condition throughout the year. Prices had been goin 
down in many quarters of the world, but the directors 
were determined, as far as possible, to keep the trade in 
the country. The report of the directors, which recom- 
mended a dividend of 5 per cent., was adopted. 


Llynvi and Tondu Iron Works.—It is stated that the 
extensive iron works and collieries which belonged to the 
Llynvi and Tondu Company have changed hands, having 
been disposed of to Colonel North for. 150,000/. They 
originally cost 750,000/. 


The New Dowlais Works.—Having ascertained the 
nature of the ground on the East Moors, Cardiff, upon 
which they propose to erect new steel and iron works, the 
directors of the Dowlais Company have, within the last 
few days, invited contractors to tender for the founda- 
tions. It is intended to erect four steel blast furnaces 
and a chimney stack 260ft. in height, but at present 
tenders are invited only for the foundations. Tenders 
are also invited for the construction of a railway from the 
docks to the site of the proposed works, 


Falmouth.—The accounts of the Falmouth Harbour 
Commission show that the dues for the year ending 
March 31, 1888, were 12017. The highest amount ever re- 
ceived for harbour dues in any one year was 1873, the 
sum being 2436/. ; in 1887 it was 2340/. Since the making 
up of the accounts for the year just closed, however, there 
has been an improvement in the trade of the port. 


Gas at Swansea.—The Swansea Gaslight Company’s 
Bill, to confirm certain provisional orders made by the 
Board of Trade under the Gas and Water Works Facilities 
Acts, 1870, relating to Swansea, and empowering the 
Swansea Gaslight Company to raise additional capital, 
&c., which has already passed the House of Commons, 
came before the examiners of the House of Lords on 
Thursday for proof of compliance with the further standing 
orders. There was no opposition at this stage, and the 
necessary proofs having been given, the examiner decided 
that the standing orders had been duly complied with. 
The Bill will accordingly in due course be reported for 
second reading. 


New Landing Stage at Newport.—The Newport Harbour 
Commissioners have adopted plans prepared by Mr. Rees 
for the erection of a landing stage in the Usk. An exist- 
ing pontoon wharf just below Newport Bridge is con- 
sidered inadequate for the requirements of the town, 
considering the fine boats which now ply in the Channel 
on summer cruises. The site selected for the proposed 
new landing stage is just below the gridiron, on the east 
side of the river. At this point, where there is a good 
solid bank, there is also a depth of water equal to 
that of the old dock sill. The stage will be 300 ft. 
long by 50 ft. wide, and will stand 42 ft. above the bed 
of the river. It has been arranged for three platforms, so 
that steamers will be able to arrive and leave the stage 
three hours before and after high water. The stage is to 
be built of timber, with stone pitching on the slope. 


St. Ives.—The foundation stone of a new pier extension 
at St. Ives was laid on Monday by Mr. T. Bedford 
Bolitho, M.P., who expressed a hope that the work would 
secure to the town a revival of its old industry—fishing. 


Cardiff,—The demand for steam coal has not been so 
good, and prices have declined to some extent in conse- 
quence. The best qualities have made from 9s. to 10s. 6d. ; 
good dry coal, 8s. 6d. to 93., and inferior descriptions 
8s. to 8s. 3d. per ton. The house coal trade has also been 
dull in sympathy with the declinein steam coal. The de- 
mand for iron ore has been fairly good. There bas not 
been very much doing in manufactured iron and steel ; 
prices have remained, however, without material altera- 
tion, and the local works are still, as a rule, well em- 
ployed. 

The Great Western Railway at Newport.—It is rumoured 


Newport to Liswerry, powers for which were obtained 
some years since. Representations have been made to 
the directors that the east bank of the Usk only needs 
railway accommodation to induce capitalists to embark in 
large industrial undertakings. Tenders for the proposed 
new line will, accordingly, be shortly invited. 


Midland Railway.—The Midland Railway Company 
has announced an improved and accelerated service of 
express trains between Bristol and the north. Through 
carriages will be attached to these trains from Bristol to 
Manchester, Liverpool, Leeds, Bradford, Glasgow, and 
Edinburgh. 


Bristol Docks.—The Bristol Docks Committee reports 
aloss upon last year’s working of nearly 20,000/., after 
allowing for interest charges. 





MISCELLANEA. 


A socrEty analogous to the British Institution of Naval 
Architects is to be established in Paris. 


Owing to the reduction of interest on consols, the annual 
value of the Whitworth Scholarships will be reduced 
from 30001. to 2750/7. 

The Red River Railway in Manitoba, which last year 
ere rise to a violent dispute between Manitoba and the 

entral Government, will shortly be completed. 

An electric railway line, three miles long, is to be put 
up at Pullman, Illinois, The Van Depoell overhead 
system is to be adopted, and the cost is estimated at 


were turning out now a superior | 20,000/ 


The London Mexican Prospecting and Finance Com- 
pany. Limited, have, it-is stated, contracted to execute 
the Toquixquiac Tunnel, in Mexico, which is to be 9.52 


& | miles long and will cost 470,000/, 


Owing to the great success of the cable tramway at 
Birmingham, it is proposed to extend the line to Hands- 
worth, about 3000 yards beyond the borough boundary. 
The work is to be commenced forthwith, and is ex- 
pected to be finished before the end of the year. 


St. Catharine’s lighthouse in the Isle of Wight is said 
to have the most powerful light in the world. It is an 
arc lamp of 60,000 candle-power, the carbons being 24in. 
in diameter. The electricity is furnished by dynamos of 
the De Meritens type, driven by Robey engines. 


The gross receipts of the 23 principal railways in the 
United Kingdom, orjthe week ending June 24, amounted, 
on 15,8614 miles, to 1,260,817/., and for the corresponding 
period of 1887, on 15,746 miles, to 1,199,511/., an increase 
of 1154 miles, or 0.7 per cent., and an increase of 61,306/., 
or 5.1 per cent. 


Arrangements have been made for re-deterraining the 
difference in longitude between Paris and Greenwich. 
The geodetic station at Montsouris, which has already 
been connected with the principal European surveys, will 
be used for the French observations, and Greenwich 
Observatory for the English. 


The Manchester Fire Brigade has added another 
“Greenwich” pattern steam fire engine to their plant. 
It is very light in running and is expressely built for 
long-distance fires. This is the third engine of Messrs. 
Merryweather’s new type attached to Mr. Tozer’s excel- 
lent brigade. 


A final conference on technical instruction is to be 
held at the Technical College, Leonard-street, City- 
road, E.C., on Wednesday, July 11, at 8 p.m. The pro- 

sais for technical education now before Parliament will 
be discussed. Sir Albert K. Rollit, M.P., will be in the 
chair. 

The Naval Construction and Armaments Company, of 
Barrow, have been intrusted with the order for the con- 
struction and equipment of three fast cruisers. The hulls 
of these vessels will be built elsewhere, but the machinery, 
boilers, torpedves, fittings, guns, and Nordenfelt ‘aula 
firing guns will be supplied at Barrow. 


The length of pipe laid in Paris for the distribution of 
power by compressed air already exceeds 30 miles. The 
compressing engines are of 3000 horse-power, and about 

,000,000 cubic feet of air are compressed daily to a pres- 
sure of 80 lb. per square inch at an expenditure of 50 tons 
of coal. 


The belts for the electric lighting plant of the Mel- 
bourne Centennial Exhibition have been supplied —_ 
Lancashire Patent Belting and Hose Company, of Man- 
chester. They include forty-eight belts 9 in. wide, vary- 
ing from 65 ft. to 77 ft. long. The same firm supplied 
part of the main driving belts. 


The central telephone office of Berlin has just had a 
heavy job to tackle. Through the rupture of a cable all 
the electric lights worked from the central station at 
Friedrichstrasse were suddenly extinguished. Imme- 
diately following the mishap there were 300 simultaneous 
demands on the telephone office for connection with the 
electric lighting company. 

The Rosedale, an iron ocean-going steamer, has been 
the first to make the passage between London and 
Chicago, proceeding up the St. Lawrence, and through 
the ship canal to the lakes. Though a certain amount of 
her cargo had to be removed to permit her to pass through 
the St. Lawrence Canal, yet the vessel was still drawing 
14 ft. on her arrival at Chicago. 

M. H. Wuilleumier has recently made a re-determina- 
tion of the true value of the ohm, using Lippmann’s 
method. He concludes from his experiments that its 





that the Great Western Railway Company has decided to 
commence the construction of the East Usk Railway from 





value is the resistance of a column of mercury of a square 
millimetre section, 106.27 centimetres long, this result 


being practically the same as that obtained by Lord Ray- 
leigh and others, 


A Swiss engineer has proposed a scheme for supplying 
Paris with water from Lake Neuchatel, at an estimated 
cost of 20,000,0007. The aqueduct required would be 312 
miles long, 22 miles of which would be a tunnel through the 
Jura Mountains, As the lake is 1620 ft. above the average 
level of the streets of Paris, the scheme includes a plan 
for using the surplus head to furnish power. 


According to Professor R. H. Thurston, there are three 
great chances left for inventors, viz., the production of 
electricity directly from the combustion of coal or similar 
fuel ; secondly, the production of light without heat, as in 
the case of the light of the firefly and that of the 
glow-worm ; and thirdly, the production of a successful 
air ship. 

The directors of the Tehuantepec Ship Railway have 
let the contract for its construction tothe Atlantic and 
Pacific Construction Company. The agreement specifies 
that the work is to becommenced within eighteen months 
and must be finished within five years from the date of 
commencement. The line will be 135 miles long, and is 
estimated to cost 12,000,000/. 


On July 1 the firm of Messrs. Easton and Anderson 
was converted into a limited liability company. Mr. 
Easton is the chairman, Mr. Anderson the scientific and 
mechanical managing director, Mr. T. P. Wilson the 
commercial managing director, and Mr. I’, W. Stoker, at 
present of the Bowling Iron Company, is to be the chief 
of the constructive department at Erith, and under his 
direction new tools and labour-saving appliances are to be 
acq : 

M. De Chardonne has prepared a material much re- 
sembling silk in appearance and texture by dissolving 
3 mes of nitro-cellulose in from 100c.c. to 150 c.c. of a 
mixture of equal parts of alcohol and ether, 2.5c.c. of a 
filtered 10 per cent. solution of ferrous chloride in alcohol, 
and 1.5 c.c. of a solution of tannic acid in alcohol are 
then added. The liquid is filtered and then permitted to 
flow through an orifice of from 0.1 mm. to 0.2 mm. in dia- 
meter into a vessel of water containing one-half per cent, 
of nitric acid. The acid hardens the issuing fluid, which 
forms a strong fibre. 


Members of the Nicaragua Canal surveying expedition 
report very favourably. The port of Brito, at the Atlantic 
terminus, will extend inland 3000 ft , and can be indefi- 
nitely enlarged. From thence to Lake Nicaragua, by the 
axis of the canal, will be 16.97 miles. The elevation of the 
summit ‘“‘ divide” will be 152 ft. above the mean sea level, 
and the maximum cut through the “‘ divide” 42 ft. above 
mean level of the lake. The practicability of converting 
a portion of the valley of the Rio Grande into a navigable 
basin has been fully established. This will extend the 
level of the lake to La Flor. The saving by this will bs 
3.8 miles of canal in excavation and will correspondingly 
reduce the cost of construction. 


The business of Messrs. Brown, Bayley, Dixor, and 
Co., Limited, is to be reconstructed owing to the ad- 
vaocing years of Mr. W. G. Armitage, the principal share- 
holder. The business is to be transferred to a new com- 
pany, the shares of which are offered to public subscrip- 
tion. The share capital is to be 100,000/., in 10,000 shares 
of 10/. each, of which 67,0002. are offered for subscription, 
the remaining 33,000/. being taken by the vendors in part 

yment of purchase money. There will in addition be 

,000/. of debentures bearing interest at five per cent. 
oy annum. The secretary (pro tem.) of the company is 

r. Charles Lock, of Attercliffe, Sheffield, and 1, Queen 
Victoria-street, London, E.C. The list will be closed on 
July 10th. 


During the fortnight commencing Monday July 16th, a 
course of lectures and Jaboratory instruction on the con- 
struction, testing, and use of electrical measuring instru- 
ments, will be delivered by Professor W. E. Ayrton, 
F.R.S., at the City Guilds Central Institution, South 
Kensington. The course will be of a thoroughly practical 
character intended for practical men, and owing to Pro- 
fessor Ayrton’s great <eee in this department, should 

rove extremely valuable and interesting. A laboratory 

as been fitted up specially for this course, the fees for 
which are exceedingly low, being but 2/. 2s. for the whole 
course, including” practical work in the laboratories, or 
7s. 6d. for the lectures alone. Registered teachers of the 
Institution may be admitted to this course without pay- 
ment of fee. 


The second solid steel armour plate entered for compe- 
tition against compound plates has just been fired at on 
board the Nettle at Portsmouth. It was manufactured 
by Sir John Brown and Co., Sheffield, and was of the 
specified dimensions of 8 ft. by 6ft., and had a thickness 
of 10in. ‘The attack was from the 6 in. breechloader ; 
five rounds at 30 ft. with 42 lb. charges, two of the pro- 
jectiles being ordinary Palliser shot, and three Hollzer 
solid steel shots. The Pallisers were completely broken 
up. One of the steel projectiles, the first fired, aimed at 
the bottom right-hand corner of the plate, not only com- 

letely penetrated it, but buried itself nearly 2 ft. in the 
Pulkhesd at the rear, and the second shot, directed at the 
centre of the plate, just went through the base, being 
about 10 in, from the surface. The third round, as it 
was fired with greater obliquity, inflicted less damage, 





Tue Yanotze.—The Chinese Government has granted 
a British company permission to navigate the Yangtsze, 
500 miles inland beyond the previous limit, cr about 
1000 miles from the ocean, thus making accessible the 








commercial city of 5ze-Chuen, the capital of a pro.ince 
containing a dense population, 
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NOTICE OF MEETING. 

ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEBRS AND Sor- 
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annual dinner will be held at the Criterion.—Friday, July 13th, 
will commence with déjeQner at the Hotel Métropole (by invita- 
tion), after which a visit will be paid to Messrs. Jennings’ works at 
Stangate Wharf, Lambeth. At 11.30 the discussion on Lieut.- 


read and discussed: ‘‘Electric Fire Alarms,” by T. De C. 
Meade, Hornsey ; ‘“‘ Water Supply,” by W. Santo Crimp, Wim- 
bledon; ‘‘The Purification of Sewage by Electricity”’—Notes 
and Experiments—by W. Webster, F.C.S. After luncheon at the 
Hotel Windsor, visits will be paid to the Lucigen Light Works, to 
Brin’s Oxygen Works, Westminster, and to the new Battersea 
Bridge works.—On Saturday, July 14th, at 11 a.m., members will 
proceed down the River, inspecting the Tower Bridge, the Green- 
wich Ferry, and the new outfall works at Barking. 
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LOCOMOTIVES FOR NEW SOUTH 
WALES. 

At length a settlement of this question, so far as 
the manufacturing of locomotives in the colony is 
concerned, has, after a fashion, been arrived at by 
the New South Wales Government, by the letting 
of twenty-five passenger and twenty-five goods 
engines to manufacturers in Sydney, at 29871. and 
30001. per engine respectively, although the means 
of meeting the immediate demand of the railway 
department for additional engines had not been 
disposed of at the date of the latest newspapers to 
hand from the colony. 
As the lowest tenders received from this country 
for the passenger and goods engines specified by the 
locomotive engineer, delivered in steam in the 
colony (even under the unfavourable conditions 
imposed) were 2375l. and 22451, respectively, or an 
average of 23101. per engine, it will be seen that a 
Government which climbed to office on the ladder 
of free trade, in avowed contrast to the policy of its 
predecessors, has not scrupled to “‘ protect” the 
local manufacturing interests by granting them a 
bonus, which on the very face of the transaction 
stands at 30 per cent. advance on import prices, 
This fact in itself would call for some remarks ; but 
in ‘addition thereto, the course which the New 
South Wales Government has thought fit to pursue 
in arriving at their decision is so entirely opposed 
to that fair and honourable treatment which those 
manufacturers outside the colony who submitted 
tenders on the invitation of the previous Government 
had a right to expect at their hands, that we cannot 
refrain from commenting at some length on the 
matter. 

The earlier steps taken in this business by the 
Minister for Public Works, inhisindividual capacity, 
are already known to our readers, and need only 
therefore be briefly referred to. Suffice it to say that 
it having been found that the tenders of the colonial 
firms tothe original specifications were 60 per cent. in 
excess of the English tenders—an amount obviously 
too high for any government, whether free trade, or 
protectionist, to pay, by way of premium for ‘‘ foster- 
ing local industries—the difficulty, as it will be re- 
membered, was attempted to be met by the minister 
inviting fresh tenders from the local firms to pattern 
engines of entirely different design, and constructed 
of cheaper materials. This was done under the far- 
fetched excuse that the specifications of the locomo- 
tive engineer (to which the original tenders had been 
invited) ‘‘ provided for a different type of engines to 
any the department had then running.” This attempt 
on the minister’s part to balance colonial and foreign 
prices in favour of local firms proved, however, 
an entire failure—the new tenders being found to 
be over 50 per cent. in excess of the English quota- 
tions. The minister having thus far failed in his 
endeavour, and public discontent having been ex- 
pressed at the protracted delay that had been 
allowed to take place in deciding the question, 
the Cabinet was forced to take the matter in hand, 
with the result that the minister was authorised to 
make the local firms an offer of 3000/. per engine. 
This offer, amounting to 30 per cent. in advance of 
the English tenders for engines of a superior class, 
was, however, declined by the local firms. In these 
circumstances it would have been supposed that the 
question would have been brought to a close, as 
far as the local manufacturers were concerned, by the 
Government recognising that they had gone quite 
far enough in their attempt to reconcile free trade 
theory with protectionist practice, and forthwith 
leaving the local manufacturing interests to their 
fate. The political morality of the members of the 
present New South Wales Government seems, how- 
ever, to partake somewhat of the free-and-easy 
character of the financial morality of the father 
who, in sending his son out into the world said: 
‘« My son, make money—honestly if you can ; but 





Colonel Jozes’s paper will be taken, and the following papers 


rently acted on the precept: ‘‘ Make political 
capital—by the exercise of free trade if you can; 
but make political capital.” Having failed to adjust 
the political situation in unison with their free 
trade professions, the Government forthwith threw 
free trade and its principles to the winds, and 
authorised the Minister for Works to introduce such 
changes in the structural dotails of the locomotives 
as would enable the local manufacturers to submit 
new tenders at, or within, the limit they had fixed 
of 3000/. per engine, with the result, as before 
stated, that twenty-five locomotives of each class 
have been let in the colony at 29871. and 3000l. per 
engine, respectively. 

It has not yet been made clear what the full 
extent of these alterations are, although sufficient 
may be gathered as to their nature from an answer 
given on behalf of the Minister for Works in the 
Legislative Assembly, as reported in the local press. 
We quote from the Sydney Morning Herald of 
May 16, as follows : ‘‘ Mr, Roberts (for the minister) 
said that alterations had been made in the plans 
and specifications of the locomotives proposed to be 
manufactured in the colony. The main frames in 
the pattern engines” (of American make, it may be 
noted in passing) ‘‘ were very heavy and costly 
forgings, necessitating much smiths’ and steam 
hammer work ; but the altered frames were made of 
bar iron in pieces, which will be much simpler and 
less costly to make, and yet be interchangeable 
with the present frames. Steel would be used in- 
stead of copper for fireboxes, and steel tubes 
instead of brass. Steel was considered to be equally 
adapted for the work, and it was cheaper. The 
boilers would be of steel throughout, and built 
with fewer parts, joints, and plates than the pattern 
engines, and yet would be interchangeable. Cast 
iron would be used instead of brass for slide valves, 
because they were cheaper and lasted very much 
longer. Copper chimney tops and brass dome covers 
would be abolished, and cast iron used instead. 
Brass or Dalziel’s metal would be used for bearings 
where required, but in much less quantities than in 
other engines, and a cheap and effective engine 
would be obtained. These alterations should 
cheapen the cost of construction, but the actual 
figures could not be obtained until the tenders were 
received. Some of the locomotives imported by 
the Government had been constructed (sic) and 
similar material had been used as was now proposed 
under the new specifications. They had been as 
lasting and had done as much work, with as little 
cost for repairs, as the type of engine imported from 
the best makers in England and America.” 

It is needless to say that nothing is easier than to 
‘*cheapen” the manufacture of any article or ma- 
chine, provided one is only sufficiently indifferent 
as to the quality of the material used, or the sub- 
stantiability of the machine when constructed, and 
so far as the above quoted paragraph throws light 
on the subject, it is evident that the cheapening of 
the locomotives in question has, in the main, and 
with the exception of a few minor details, been 
effected at the expense of their substantiality and 
durability, notwithstanding all that was said in the 
Legislative Assembly to the contrary. 

But assuming for the sake of argument that the 
make of engines substituted for those specified by 
the locomotive engineer are all that their advocates 
have said in their favour as regards quality com- 
bined with cheapness in first cost, and that the 
subsequent modifications in design and materials in 
nowise detract from their efficiency, while further 
reducing the cost of construction, by what process 
of reasoning, we should like to know, have the 
New South Wales Government persuaded them- 
selves, or hope to persuade the public at large, that 
they have acted in accordance with free-trade prin- 
ciples in limiting the competition for these modified 
and ‘‘ cheapened” locomotives to the colonial firms ? 
For it cannot be questioned for one moment that, 
if tenders had been invited for them in this country, 
it would have been found—in view of the difference 
in the rates of wages alone—that the price at which 
the engines have been let to the colonial firms are, 
at the lowest estimate, from 50 to 60 per cent. in 
excess of the prices at which they could be im- 
ported. 

No reasons consistent with free trade that would 
stand a moment’s consideration can be advanced by 
the New South Wales Government—as is obvious 
to any one—to justify their decision in this matter ; 
while they have made it clear that it is hopeless for 
manufacturers outside the colony to expect either 





make money.” In this instance they have appa- 








fair treatment or ordinary courtesy at their hands, 
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THE DEFENCE OF BRITISH 
MERCANTILE PORTS. 


Ar the present time a Government Commission, 
including Admiral Sir Richard V. Hamilton, K.C.B., 
and General Sir Lothian Nicholson, R.E., K.C.B., 
is visiting the principal mercantile ports in the 
country under instructions from the Admiralty and 
Secretary of State for War, to discuss the defences of 
the ports with those interested in the question in the 
several districts. The proprietors and employés of 
the great industrial establishments—shipbuilding 
yards especially—which are located along the shores 
of the largest rivers and estuaries, cannot but ap- 
preciate the great importance of the subject, more 
particularly at the present time when so much is 
being said about the possibility of an invasion. All 
are agreed, too, on the desirability of some decided 
step being taken in the matter. Successive Govern- 
ments have had the aan 0808 under consideration, 
principally when unwholesome panic had taken 
possession of the people ; but when the scares had 
passed away so also did such zeal as was shown in 
the matter. 

At the present time, as General Nicholson has 
repeatedly said during his visitations of the ports, 
the protection afforded is quite insufficient. It 
was none of his business, he said, to inquire why for 
so long this most important subject should not 
have received the attention it deserved. That was 
a political question, and it was very wrong to asso- 
ciate military or naval defence with party politics. 
Little improvement has been made in the way of 
coast defence for many years except by the construc- 
tion of batteries at Liverpool and the Forth, and by 
the provision of submarine works at the Clyde and 
other ports. Volunteer miners’ corps have been 
formed on the Clyde, Forth, &c., and the members 
of these are working conscientiously in learning the 
principles of defence. These submarine mines, 
however well arranged and tended, are quite inade- 

quate, and the War Department consider that these 
should be followed, as a principle, in the further 
improvement of defence. This decision is a satis- 
factory one, but it must be supplemented by imme- 
diate and energetic action. As General Nicholson 
remarked at one of the inquiries, although there 
was no one less likely to advocate panic measures 
than he, yet he believed in the country being placed 
and kept in such a state of defence that foreign 
nations would think twice before invading it. 

In the event of war breaking out how would the 
submarine mines defend the ports? Ina great war 
the Imperial Navy would, as Admiral Hamilton re- 
marked, undertake the defence of the United 
Kingdom against attack from the sea, but it was 
possible that while they were performing these 
duties, even as vigilantly as it was possible to do, 
a cruiser might slip through, and it was against an 
attack by such a vessel—probably a very speedy one 
—that the Government wished to defend the ports. 
Of course there could not be a squadron at all the 

orts—to leave them there would be, said Admiral 

Tamilion, to enfeeble their military strategy ; but 
yet, as General Nicholson hinted, one or two would 
have to be left to defend the coast, and these could be 
within hail of signalling stations. The submarine 
defence might be inside the position from which an 
enemy’s ship could bombard one of the towns on 
the estuary, for instance, Leith. Therefore float- 
ing defence, in addition to the land batteries was, 
in the opinion of the Admiral, the only means by 
which a mercantile port, such as the Firth of Forth, 
could be adequately defended against the attack 
mentioned, and which he considered probable. 
Now it was for the purpose of manning these vessels 
for patrolling in the front of the submarine mines, 
and whatever gun and torpedo boats the Admiralty 
might be able to place at the disposal of the port, 
that the Royal Naval Artillery Volunteers were 
required. , 

The suggestions made by General Nicholson at 
Edinburgh for the protection of the Forth, so faras 
land defence could be depended upon, were well 
considered and favourably received. ’ The mines 
themselves would have to be protected by batteries 
of quick-firing and machine guns in the daytime, 
and by guard boats—probably eight powerful tugs 
with armament—at night ; and in order to keep the 
enemy at a distance, to hamper or prevent him 
from bombarding, and to shelter friendly vessels, 

long range guns were also required. Considering it 
improbable that ironclads would make the attack, 
he thought 6 in. guns of the latest pattern would be 


range at which she could do serious damage. 
Batteries of these guns were required, not only at 
Leith, but at Inchkeith, a rocky island in the centre 
of the Firth four miles out from Leith ; at Queens- 
ferry and at Kingshornness, General Nicholson 
stated that the Government expected local assist- 
ance in carrying out this work, which assistance 
might take various forms. He indicated some of 
these alternatives: the provision of sites for 
batteries and other military works ; the formation 
of a local organisation for the encouragement and 
maintenance of the local personnel required to man 
the defence ; the provision and maintenance of the 
necessary guard boats for the protection of the mine 
fields, which boats would only be required for a 
short time each year, and aiding the provision of 
the naval defence described by Admiral Sir R. V. 
Hamilton. 

The Clyde and Tyne have even greater claims 
for protection in times of war, because the ship- 
building yards on these waters could be utilised to 
add to the fleetshould the occasion arise. Besides, on 
the Tyne there is a large gun factory, and there is a 
possibility of a similar establishment being com- 
menced on the Clyde. The security of the Clyde 
and Mersey, too, would be vital to the food supply 
of the country. The scheme of defence on the 
Clyde is pretty much the same as that suggested for 
the Forth, and the assistance asked issimilar. In 
the case of the Clyde, however, there is a difference 
of opinion as to where the batteries and mines should 
be placed. General Nicholson said there were three 
positions on the Clyde which appeared to be specially 
suitable for defensive purposes. These were : (1) 
abreast the Cumbraes ; (2) between the Cloch Point 
and Dunoon; and (3) between Kempock Point and 
and Barren Point—about Gourock. The Cumbraes 
are two goodly-sized islands which lie in the Firth 
between the Ayrshire coast and the Island of Bute. 
The second stretch of the Firth (Cloch to Dunoon) 
is inside of these islands a few miles, and the third 
not far below Greenock. In presenting these three 
alternative suitable points for batteries, Sir 
Lothian Nicholson said that at the Cumbraes the 
total width of waterway was nearly double that at 
the other points. There were two channels to 
defend, and the water was very deep, thus adding 
enormously to the difficulties of the submarine 
mining defence, which would, in fact, be absolutely 
impracticable with present appliances. The cost of 
the armament would be much greater in this posi- 
tion than in the others. It was, however, very well 
adapted for naval defence, and there was no doubt 
a strong flotilla should be stationed near at hand in 
time of war. The chief advantage of the Cumbraes 
position was that all the towns and residences and 
shipping between it and Gourock would receive 
additional protection. Against this was the argu- 
ment that there were no large docks or works below 
Gourock. The Cloch position had some advantages, 
although it was deeper than the third one, that 
near Gourock, which latter had the great advantage 
of being suitable for submarine mining. Good sites 
for guns could be obtained, and the breadth of water 
was less than on the other positions. This site is 
not approved of by the general public, the Cum- 
brae one being most favoured, and General Nichol- 
son, in his arguments in favour of the Gourock and 
against the Cumbrae sites, showed that he was 
aware of the fact that he had, to put it mildly, 
a critical audience. Some people, he remarked, 
imagined that Greenock could be bombarded if 
the Gourock site was fixed on. He could not 
agree that cruisers would attempt bombardment 
from a distance of at least 6000 yards at docks which 
were, so to speak, round the corner, while they 
(the cruisers) were being pounded at by guns on 
both sides of the Firth. Of course he advocated 
the Gourock position without prejudice to any 
future action which might be taken were they able 
eventually to secure for themselves a much stronger 
armament than was now proposed by the War 
Secretary. Indeed, he went as far as to say that 
he would only be too glad to advocate the defence 
of the Cumbraes were sufficient funds forthcoming, 
but this would be in addition to the Gourock de- 
fence, which was necessary under any circumstances. 
Mr. John Burns, of the Cunard Company, repre- 
sented the views of the great majority of the 
people in the west of Scotland in advocating the 
placing of the battery on the Cumbrae position. 
Three years ago, he said, he had advocated that 
land forts should be erected on the lesser Cumbrae 
and Garroch head, the most southern point of Bute, 





sufficient, as they could penetrate a cruiser at any 


gunboats and torpedo boats, with a man-of-war 
stationed at the tail of the bank off Greenock. He 
still felt that the Clyde ought to be defended with 
no stinted hand and he would rather not see the 
national money touched unless a thoroughness went 
through the scheme that could not be gainsaid by an 
enemy. The case in favour of the Cumbraes evi- 
dently seemed so clear in his mind that he did not 
attempt to controvert the objections raised against 
it. Even after the meeting the preference for this 
scheme is still manifest. One other point raised 
was as to who should bear the expense. Mr. Burns 
said he did not know what the views of the Secre- 
tary of State for War were as to the community 
contributing to the expense of the scheme of de- 
fence, but his own opinion was that it was altogether 
wrong in principle that a community should be 
asked to subscribe money for national defence. 
This view is certainly entertained by the people of 
Scotland. The result of the visit of the Commission 
to the various districts has been the means of again . 
arousing public opinion on the question, and as 
committees have been appointed to act in concert 
with the Government in carrying out schemes of 
defence, more will be heard of the matter. 





THE WEATHER OF JUNE, 1888. 

June has been a very cold month, and the weather 
has varied greatly in different parts of the British 
Islands. A large amount of rain fell in the south- 
west of England and in Ireland, but very little on 
the east coast, and in the north of Scotland there 
were few rainy days. The mean pressure and 
temperature of the atmosphere at extreme positions 
to which the Isle of Man is central were as follows : 




















; | Mean 
. Mean Difference | m Diff 
Positions. | Pressure. {trom Normal.| ture, {fom Normal. 
in, in. | deg. deg. 
North --| 29.08 aboved.1l | 49 below 3 
South ..| 29.93 below .c9 | 356 ee 
West «-| 20.92 90 -01 | 56 nil 
East ..| 29.94 a oe below 4 
Central ..| 29.94 3 ee | 53 a “4 
| 





The distribution of rain, in amount and fre- 
quency, may be inferred from the following results : 














Difference 
Places. Rainy Days. Amount. from Normal. 
in. in, 
Sumburgh .. 10 1.81 below 0.26 
Scilly .. = 17 8.12 above 1.18 
Valencia 19 3.97 »» 0.56 
Yarmouth .. 17 0.57 below 1.45 








The daily general directions of the winds over 
these islands give a resultant from 8.E. by E., 
whereas the normal resultant is from W.S.W. The 
remarkable feature in correlation with the abnormal 
winds is the coldness which was common to all dis- 
tricts except the west of Ireland, where the mean 
temperature was seasonable. 

Rain fell most frequently in Ireland, where the 
amount exceeded the average ; it was also frequent 
on the east coast of Great Britain, but greatly 
deficient in quantity. Rainy days were excep- 
tionally few in the north of Scotland, where, how- 
ever, the amount nearly reached the average. The 
south district had a notable excess of rain. Rain- 
falls exceeding 1 in. in twenty-four hours were 
measured on the 5th, at Roche’s Point, 1.15; on 
the 6th, at Mullagmore, 1.10; at Parsonstown, 
1.67 ; at Roche’s Point, 1.25; at Prawle Point, 
1.10; on the 12th, at Valencia, 1.30; at Roche’s 
Point, 1.30; at Mullagmore, 1.05; and on the 
22nd, at Oxford, 1.03. Thunderstorms occurred, 
chiefly in England, on the 13th, 14th, 20th, 
21st, 25th, and 28th. During the first day or 
two snow fell in some parts of Scotland. Fog 
prevailed over south-west England on the 26th 
and 27th. ‘The highest temperature, 88 deg., 
was reported at Cambridge on the 25th; the 
lowest, 26 deg., at Braemar on the 6th. The 
greatest atmospherical pressure was 30.4 in. on the 
19th ; the least, 29.35in., on the 12th. The winds 
were south-easterly on 12 days, and there was east- 
ing in the wind on 18 days. The weather nota- 
tions indicate 9 clear days in the north and central 
districts, only 4 in the south ; 17 overcast days in 
the west and east, 12 in the central district. At 
8 a.m. on the 25th, 26th, and 27th, while the 
temperature at Stornoway was respectively 60 deg., 
64 deg., and 64deg., that at Sumburgh was only 
44 deg., 46deg., and 46deg. During the five weeks 





the reaches above these points being protected by 





ending July 2, the duration of bright sunshine, 
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estimated in percentage of its possible amount, was 
for the United Kingdom 34, north Scotland 41, 
Channel Isles 40, east and west Scotland 39, north 
Ireland 35, south Ireland, north-west and south- 
west England 33, east England 32, south England 
31, central England 29, north-east England 28. 





AGRICULTURAL ENGINEERING IN 
INDIA.—No. VI. 


CanaLt HEapworks. 


In selecting the locality for the headworks of a 
canal, it is an advantage to get high up the river, 
_ 80 as to command as much as possible of the tract 
that it is proposed to irrigate. The point selected 
for the head of the Ganges Canal is at Hurdwar, 
where the river passes through a gorge in the 
Siwalik range of the Himalayas previous to de- 
bouching on to the plains. This is as high up in 
the course of the river as it is possible to go in 
search of a canal head. Here the transition from 
the mountains to the plains is sudden. The plain 
runs up into the valleys and contours thespurs. It 
is like a monster that holds the mountains in its 
grasp ; it grows and fattens on their decay and will 
eventually swallow them up and leave no trace. 
Then, when its. source of nourishment is gone, it 
will, in turn, melt away and vanish in the sea. 

This characteristic of the country, whilst it 
enables the canal to be taken off immediately the 
river leaves the mountains is not at all favourable 
to its maintenance or preservation. The débris 
brought down by the rapid disintegration of the 
Siwaliks have caused, and will continue to cause, 
grave engineering difficulties. These hills are com- 
posed of a red or grey sandstone, varying greatly 
in texture. In places it can be cut with a spade, 
in others it makes a building stone fit for the 
mason’s chisel. 

The river at Hurdwar, and for a few miles below, 
has the character of a torrent. It is studded with 
islands and sandbanks, between which the stream 
runs in a series of pools and rapids. The bed of 
these streams is composed of round boulders sel- 
dom more than about a foot in diameter. A walk 
of a couple of miles up one of the dry torrent beds 
behind Hurdwar will show us the formation of 
these boulders in course of progress. At the junc- 
tion of the torrent with the Ganges the broad, flat, 
sandy bed is strewn with stones, similar to those in 
the great river. For a few hundred yards back, 
the slope of the torrent’s bed is slight, for the river 
floods back up into it and hinder the rapid flow of 
water when the torrent is running in the rainy 
season, leaving heavy deposits of sand. As we 
proceed upwards, the bed gets steeper and nar- 
rower and the boulders larger and more irregular in 
form, while the banks are overhung with bamboo 
jungle. These torrent-beds are the high-roads by 
which wild animals descend into the plains at night. 
The tracks of deer are plentiful, and we may come 
upon the fresh prints of a tiger or a panther. After 
a walk of a mile or so a perpendicular wall of rock 
arrests us, and we are obliged to make a detour in 
order to reach the bed of the torrent above it. Here 
the channel becomes very deep and narrow; the 
bamboos are replaced by scrub and long grass. The 
boulders are not much worn, and every here and 
there is a great angular block of sandstone that has 
only recently been detached from its parent rock, 
and has not yet commenced the descent that will, 
in a few years, leave it a small round boulder in 
the river bed. The ground is damp, pools of water 
lie between the boulders, and ferns and moss grow 
in the crevices of the rocks. It is as well to have 
a rifle with us, as we may chance to stumble ona 
tiger or a panther in the long grass; but more 
likely a sambur stag or spotted deer will bound 
away out of our path. The last bit is steep, and 
the bed is choked with grass and jungle, and when, 
at length, we reach the summit, it is a relief to 
exchange the stifling ravine for the breezy hill-top. 
We can enjoy the cool air and the scene that is 
spread out around us like a panorama. 

To the south and west stretches away, as far as 
we can see, the dead level of the plains. In the 
tract immediately below us, which owing to its 
proximity to the mountains enjoys a copious rain- 
fall, the country is green and wooded, and the 
forests, the rivers, and the hamlets are distinctly 
marked. Beyond, the plain is covered with dust, 
as with a canopy, which, whilst it conceals the 
features of the country, in no way protects the 
sweltering inhabitants from the sun’s fierce heat. 








To the north is the valley of Dehra Doon, where 
the heat is never intolerable and where wild roses 
grow upon the hedgerows. Beyond, the Himalayas 
rise range above range. On the summit of the 
nearest, at an altitude of 7000ft. we can discern 
the white villas of Mussourie glistening in the sun. 
The highest snowy peaks beyond are Bunderpooch 
and Kidarnath ; although they are eighty miles 
away their height of over 20,000ft. makes them 
appear to tower above us. A feeling of our own 
littleness takes possession of us. Our ordinary 
duties, our comings and goings seem futile and in- 
significant in the face of so much grandeur. We 
long to stop up here among the wild beasts and 
shake off the trammels of civilization. The anxieties 
about money and the desire for fame that occupy 
our thoughts within the four walls of our bungalow 
below, here seem mean and sordid. Even the 
value of the rupee sinks into insignificance. 

The hardness of our rocky seat may bring us to 
recognise that all this expanse is made up of details ; 
and, witha revulsion of feeling, we should remember 
with pride that we have a part, no matter how insig- 
nificant, in the vast scheme of civilisation, and con- 
tribute to its grandeur. 

In this frame of mind we turn our attantion to 
the scene immediately below us to the east, where 
the river, with all its islands and the works which 
it is our intention to study, are laid out as in a 
plan. 








nent weir madeof cribwork boxes filled with boulders. 
The outside layers are laid in mortar and carefully 
dressed off to form a level crest. It prevents water 
from passing down the left-hand channel during the 
dry season. 

B is bund No. 1, a temporary dam made of 
wooden cribs filled with boulders to deflect the dry 
weather supply down the Hurdwar channel. This 
dam is reconstructed annually as soon as the fleods 
subside in the autumn and swept away when they 
rise again in the spring. 

C is bund No. 2 of shingle to intercept the 
leakage from bund No. 1. 

D is bund No. 3 to intercept the leakage from 
bund No. 2. 

E is the Hurdwar dam, a permanent work of 
boulder masonry to prevent the water that we have 
led into the Hurdwar channel from escaping down 
the channel at the head of the Bailwalla Island. It 
is provided with drop gates, and serves as an escape 
to regulate the supply in the Hurdwar channel, 

F is the Myapur dam, provided, partly with drop 
gates and partly with lift gates, for regulating the 
depth of water immediately above the canal head 
and consequently the supply in the canal. 

Gis the Myapur regulator having lift gates for 
regulating exactly the quantity of water entering 
the canal, 

These two last works are highly finished and form 
the head of the canal proper. Those above are 
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Fie. 27. HEeapWoRKS OF GANGES CANAL AT HURDWAR. 


The first thing that will strike us in these works 
is the absence of any long weir or dam right across 
the river. We see, however—supposing our visit 
to be during the dry season when all the available 
water is being sent down the canal—a number of 
small dams connecting the islands with one another 
and with the main land. Some of these dams have 
a permanent character, some are embankments 
evidently of a temporary nature. 

In constructing weirs across a river the object 
generally aimed at is to intercept the whole of the 
water during the season of low supply, and at the 
same time to present as slight an obstacle as pos- 
sible to the passage of floods during the rainy 
season. This object is, in some cases, compassed 
by placing a permanent weir across the river, and 
providing it with gates which can be dropped during 
the flood season to allow of a tolerably free passage 
of the water ; in others, by constructing annually, as 
soon as the floods begin to subside, a temporary dam 
across the river to keep upthe supply. The former 
method is adopted at Narora, the head of the Lower 
Ganges Canal, the latter at Faizabad, the head of 
the Eastern Jumna Canal. The works at Hurdwar 
are a combination of both these plans. 

When the Ganges Canal was constructed the 
main stream of the river was along the left bank 
under the Chilla and Chandi hills, and in the dry 
season only a small trickle of water, encouraged by 
the excavation of short channels here and there, 
flowed past the sacred ghats of Hurdwar. The 
condition now aimed at in the training works is, 
during the dry season, to send the whole of the 
volume past Hurdwar into the canal; but at the 
same time to keep the main channel of the river 


during floods, to the middle and left bank ; and thus | 
avoid all risk of the main body of the flood passing | 


down the Hurdwar channel and bursting into the 
canal. 
In Fig. 27 A is the Chillawala weir; it isa perma- 





rougher in character, but year by year they are 
iraproved and are assuming a more permanent and 
finished appearance, and the entrance to the supply 
channel at Bhimgheda, which is revetted for some 
distance on both sides, bids fair to rival Myapur, as 
the true head of the canal. The nose of the island 
opposite Bhimghoda and the head of the Bailwalla 
Island are also protected by revetments. 

The annual construction of the bunds is a work 
of considerable interest, and a cause of much 
anxiety to the officer in charge of it. The work 
occupies several weeks, and during that time an 
upper subordinate of the canal department is sta- 
tioned at Bhimghoda ; and the executive engineer 
in charge of the division usually takes up his 
aeactere at Myapur, and constantly inspects the 
work, 

As soon as the rains finish, generally in Septem- 
ber, the river falls very rapidly, for the summer 
snows having all melted, the river has recently 
been drawing its large volume from the rainfall. 
It is generally important to be able to run a full 
supply in the canal immediately the rains cease, and 
therefore the immediate construction of the bunds 
is imperative. The occurrence of late floods is a 
cause of great anxiety. If heavy rains occur after 
the bunds are completed, they will be breached and 
carried away, or else a large volume of water will be 
thrown into the Hurdwar channel and a great strain 
put upon the works at Myapur. If the flood occurs 
during the construction of the bunds, the work is 
much retarded. Occasionally a heavy flood occurs 
in October, and several years ago the canal was 
threatened with destruction by a flood occurring 
after the construction of the bunds. Fortunately 
several barges were carried down against the Myapur 
regulator, and the arches becoming choked with 
trees and débris, resisted the entry of the flood into 
the canal; for the flood was so sudden and the 
head of water so strong that it was found impossible 
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to work the gates. Such a large volume of water 
entering the canal would probably have meant the 
destruction of all the falls over which it passed, | 
and possibly of the Solani aqueduct at mile 20, | 


and work the boats, meant to convey boulders and | 
crates, from that. By means of pulleys travelling | 
on this hawser, and capstans on the boats, by steer- | 
ing against the current they can be moved about in | 


The completion of the bunds will send all the 
water in the river down the Hurdwar channel unless 
there be some still running over the Chillawala 
weir. A bank of sand, run along the crest, serves 


which would render the canal useless for some years. | any direction. The hawser is of immense thick- | toarrest this. As the river is very sensitive to rain- 
The canal might, however, have been relieved at | ness, and, with the appliances available, to get it | fall in the hills, this supply will often be more than 
mile 14, where there is an escape. The officer in | across and stretch it tight is a matter of some | is required for the canal, and it will be regulated, 
charge of this part of the canal was prepared to difficulty. Hundreds of men are employed on this, | principally, by escaping water from the Hurdwar 
blow up the head of this escape, so as to obstruct | but as they have to be collected for some days| dam, and from the Myapur dam. The former is 


the escape of the flood as little as possible. 


The before the construction of the bunds so as to be in| provided with drop gates of a simple description. 


anxiety, therefore, with which the state of the readiness, they might as well be employed in this | They are held up by chains attached to hooks on 
weather and the rise and fall of the river are |as in doing nothing. The majority of the work- | the gates ; they may be unhooked by the blow of a 


watched at this season can be appreciated. 


|men come from the villages to the south and west | crowbar, when the gate will fall. (Figs. 34 and 35). 


The crop of indigo being cut during the rainy | of Hurdwar and many of them return to their own | There areseveral attachments used for drop gates on 


season, and the wheat and barley being sown shortly 
after its termination, there is a very prevalent | 
custom of following the indigo crop with a crop of 
wheat or barley on the same ground. It is generally | 
impossible to prepare the caked indigo fields for | 
the wheat sowings without having recourse to arti- 
ficial irrigation. 


homes every evening. | 

The craft available for the work are flat-bottomed | 
native barges and a few iron barges. These latter | 
are provided with derricks for laying the cribs. All| 
these boats are towed up the river with difficulty from | 
the canal to Bhimghoda. For inspection purposes 


And again, if the cultivators can | there are two or three iron rowboats, but they get | 
not get water early for irrigating the young corn, | much injured from bumping on the boulders and a} 


the canal works. Rapidity and simplicity are the 
two qualities aimed at ; for the floods rise very sud- 
denly, and the gates and chains have to remain 
under water fcr months at atime. A simple form 
is employed on the Danauli escape, at mile 14 of the 
canal ; when a nut is struck off with a hammer, 
the jaws fly open and the chains are released. No 
self-acting gates are employed on the Ganges Canal. 


they put off taking canal water in the hope of a| good deal of inspection is done on ‘‘surnais.” Aj} For the regulation of the supply in the Hurdwar 
plentiful rainfall at Christmas, a hope that too |surnai consists of a couple of inflated buffalo skins | channel gauges are placed in the river at Hurdwar, 
often fails to be realised. When this is the case it | supporting a native cot or bedstead. (Fig. 33). This Bhimghoda, and at Raiwalla, a few miles higher up 








is bad, both for the — and for the canal revenue. | 


Bund No. 1 has to be laid in water from 10 ft. to | 
20 ft. in depth, and running with a very great | 
velocity. The bund is made of boulders, but if 
even the largest boulders are thrown into a stream of 
this kind the majority of them will be swept away. 
They are, therefore, encased in wooden crates 
(Fig. 29, page 17), and these are lowered into posi- 
tion from boats. The crates are laid from both ends 
simultaneously. At first only a sufficient number 
of boulders to sink the crate are put in. After it 
has been adjusted in position and securely lashed 
to its next-door neighbour it is filled up. The 
crates are made on shore, of sizes varying with the 
depth of water in which they are to be laid. The 
depths are obtained from a section prepared from 
soundings taken shortly beforehand. This section 
varies greatly from year to year. Sometimes bund 
No, 2 is made with crates, sometimes the depth of 
water is so slight that this is unnecessary. Bund 
No. 3 is a simple bank of shingle. In order to 
render boulder bunds as water-tight as possible 
grass mats are spread on the upstream face and | 
covered with a layer of sand or shingle (Figs. 30 
and 31). At the head of the Eastern Sumna Canal, | 
where the depth of water is not so great, the boulders 
are inclosed in fascines made of a suitable length, 
and tipped over from the end of the bund as it 
proceeds (see Fig. 32). The mouth of the fascines | 
is covered with a coarse netting. 

- As, on account of the stony bed and the velocity | 
of the current, no anchorage can be got in the river, 
it has been found necessary for the construction of | 
bund No, 1 to stretch a hawser across the river | 





Fie. 28. HurpWwark FROM BAILWALLA ISLAND. 


raft will carry two persons and is pilotted by two 
natives whoswim behind. How the buffalo is got out 
of the skin is a mystery, for there are no large cuts 
visible on the skins. Simply the mouth, eyes, and 
ears are sown up, and the four legs, which stick up 
as the skin floats on its back, are tied round with 
string. The joints not being absolutely air-tight, 
the voyager will be alarmed by finding his supports 
getting flabby and the raft sinking gradually in the 
water, The surnai-walla, however, has his wits 
about him, and when necessary unties one of the 
legs, and putting all the power of his lungs into it 
quickly inflates the skin again. In crossing streams 
a good deal of leeway is made, but the raft is very 
handy to take out and carry across islands from one 
channel to another. Sometimes small rafts of 
gourds set in a framing of bamboos and string are 
used ; and sometimes a number of elongated gourds 
are tied together into a kind of life-belt which is 
placed under the chest whilst swimming. These are 
called ‘‘tumris ;” the tumri-wallas can travel at a 


| great pace through the water. 


To convey the workmen across the Hurdwar 


channel, a flying bridge, on the principle of the 


Rhine bridges, is employed ; it consists of a country 
boat having a mast stepped slightly in advance of 
the centre ; the cable, instead of being anchored, 
is attached to a rope stretched across the channel. 
All the materials for the bunds must be stored the 
year before ; for at this season—just after the rains 
—all the forest roads are closed, and the river is so 
high that the large boulders are not exposed. 
Supply channels No, 2 and No. 3 have usually to 





be dug out whilst the bunds are being constructed. 





the river. These gauges are read daily, the gauge 
reader often swimming-down the river on a tumri., 
pa supply in the canal can be regulated to half an 
inch, 

Opposite the Hurdwar dam, are the Sacred Steps 
of Hurdwar. Here the Brahmins feed the sacred 
fish, fat, golden mahseer, that crowd round the 
steps jostling one another out of the water. The 
great annual fair, which is a horse fair as well asa 
religious festival, used to be held on the Bailwalla 
Island, which was connected with the main land by 
pontoon and boat-bridges erected by the Sappers 
and Miners from Roorkee and by the canal depart- 
ment. The sacred bathing-place is railed round to 
prevent the pilgrims crowding one another into 
the deep water beyond. English police officers 
regulate the traffic, sanitary arrangements are 
made under the direction of English doctors, and 
there is always a small camp of cavalry officers who 
come to buy remounts, and of visitors to see the 
fair. But these officials and visitors are swamped 
by the multitudes of natives, and the scene is still 
intensely Oriental in character. 

The Bailwalla Island has but too often proved 
the centre from which the deadly contagion of 
cholera has spread into towns in every part of India. 
It was, until recently, assumed that this island was 
the best possible site for the fair. The soil con- 
sisted almost entirely of sand, it was isolated from 
the main land, and swept at night by the ‘‘ dadu,” 
as the breeze is called that pours at night down 
through the mountain gorges on to the plains. 
During the day the heat expands the atmosphere of 
the plains, but as soon ag the sun goes down, it 
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contracts again, and the cool air of the mountains remove an island or sandbank from a channel, the 
rushes in to fill the vacuum. This cool breeze, | only step that it is generally necessary to take is to 
however pleasant in the hot weather, is most un- | cut a small channel straight through. 
healthy to sleep in, especially in the autumn, when| Spills across the low Jands are prevented by 
it passes over the swamps and marshes, filled with | marginal embankments, made a few feet higher 
the decaying vegetation of the summer, that abound | than the highest flood mark to prevent their being 
in the eastern parts of Dehra Doon. topped, and by cross embankments joining the 
Recent sanitary inspection of the site of the fair| marginal banks to the high ground. These banks 
has led to the following conclusions. The sandy | are made of earth or shingle and require constant 
soil of the Bailwalla Island does not lend itself to| supervision, as any unsoundness, such as an un- 
thedecomposition and dissipation of decaying animal | detected rat-hole, may in a single night cause an 
matter in the same manner as culturable soil, in | irreparable breach. 


sama shungle 
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Fig, 31. 


which this becomes absorbed into the crops that| In order to protect the sides of the channels and 








grow upon the spot. 

The site of the fair has therefore been transferred 
to the west of Hurdwar and north of the canal, 
where the soil is cultivated and the site sheltered 
from the dadu. The horses and cattle can be con- 
veniently watered at the canal and the dangers of 
the crowded bridges are avoided. 

The islands in the river and the low valley land 
at Bhimghoda have been formed by the river at no 
very distant date; the surface of these lands is 
therefore about the height of the high flood level | 
of the river: They are composed mainly of sand, 
consequently a great deal of care is necessary to | 
protect them against being cut away during floods. | 





revent the marginal banks from being cut away 
aterally, revetments (Figs. 36 and 37) are con- 
structed at the more important points, such as the 
head of the Hurdwar channel at Bhimghoda, and 
the head of the canal at Myapur. These revetments 
are made of boulders inclosed in cribwork or of 
rough boulder masonry strengthened by occasional 
layers of brickwork. This is too expensive a pro- 
cess to adopt for any great length, and in order to 
protect the greater portion of the river banks, pro- 
jecting spurs are resortedto. These spurs keepthe 


| rush of the water towards the middle of the stream, 


leaving comparatively dead water near the banks. 
When a spur is first put in the obstruction causes 





Such a cutting away would upset all the arrange- a very violent action, the bed is quickly scoured 
ments for preserving the régime of the river. No away and the nose of the spur breaks off (Fig. 36) 
spill of water, however slight, must be allowed | and falls into the hole thusformed. Supposing the 
across these low lands, as the sand very quickly | spur to be composed of heavy concrete blocks with- 
cuts away, a channel is soon formed, and the island | out mortar, and to be built up as fast as it falls in, 


disappears. Indeed, whenever it is necessary to | after some time a permanent foundation will be 








formed, the upper portion may then be laid solidly 
in lime and neatly dressed off, without much fear 
of destruction. - This is the principle followed in 
making spurs on the Upper Ganges. The upper 
portion of the best and most’ permanent spurs are 
made of concrete, but various materials are put in 
first to obtain a foundation, such as cribwork boxes 
10 ft. square, filled with stones or concrete blocks. 
Some spurs, especially the longer ones, are made 
of a number of cribwork boxes laid close together. 
Not only have the channels leading to the canal 
to be protected in this way, but the far sides of the 








islands must be attended to so that they may not 
be taken in flank. Some important spurs are 
located at a dangerous point on the south side of 
the Bailwalla Island, where the river in flood, turned 
by the rocky promontory at the foot of the Chandi 
Hill, makes a dead set on the island. Still further 
down, the town of Kunkul has to be protected by 
spurs, for, should the town suffer at all, the mis- 
chief would surely be attributed to the canal works 
above. 

The whole distance embraced by the training 
works is about tive miles. The supervision of these 
works, which entails a great deal of responsibility, 
is usually entrusted to one of the most reliable 
upper subordinates in the irrigation department. 
As the fishing and shooting in the neighbourhood 
is exceedingly good the post would be gladly 
accepted by junior members of the engineer 
establishment. 

Within the last few years a branch railway line 
has been constructed from the Oudh and Rohilcund 
line, and numbers of visitors, English and native, 
visit the place during the cold season. 








NORTH AMERICAN 
TRANSCONTINENTAL RAILWAYS. 
Tue year 1887 produced in the United States a 

greater mileage of new railways than any pre- 
vious year, and was remarkable not only for the 
large increase in the length but for the national 
importance of many of the routes that have been 
opened for traftic. It has, in some districts, revo- 
lutionised the whole transportation business, and 
it has developed changes in the condition of the 
older companies, which must in the future necessi- 
tate an entire departure from the policy under 
which they have hitherto been operated. In the 
year 1882, there were constructed in the different 
States of the Union no less than 11,560 miles of 
new railway, the increase being distributed over the 
whole country, but for the first time the North- 
Western States and the trans-Missouri district came 
into prominence. It was the year when Minnesota 
and Dakota attracted a large proportion of the im- 
migration, and when the north-western wheatfields 
and the mining districts ot Colorado and Montana 
both made their best developments. It saw the 
rapid progress of the Northern Pacific through the 
hitherto unappreciated North-Western States and 
Territories, the establishment of the through 
route from St. Paul to Winnepeg, and the develop- 
ment of the Canadian Pacific Railway ; it was the 
year when the Union Pacific made its connection 
with Oregon and assured an independent trans- 
continental line apart from the Central Pacific, to 
the Western Ocean ; and it was then that the large 
companies centring in Chicago were aroused to 





18 


ENGINEERING. 


[Jury 6, 1888. 








the necessity of developing their respective sys- 
tems by the bold action of the Burlington Company 
in extending their main line to the very heart of 
the continent, and reaching the marvellous city of 
Denver, the capital of Colorado. But the effort was 
too great to be sustained, the following year only half 
the mileage was constructed, and this was principally 
the completion of roads commenced in 1882, and the 
following years of 1884 and 1885 were seasons of 
financial stringency, and of railway collapse and 
misfortune. In 1886 there was a renewal of 
the mania for construction, and it was especially 
marked in those districts where the lessons and 
development of 1882 had been the most pro- 
nounced. Inthe older parts of the Union there 
was but little extension or alteration. In the 
twelve New England and Middle States, including 
Massachusetts, New York, and Per :xylvania, the 
total construction of new railways for the four years 
from 1883 to 1886 was an average of only 614 miles 
for each year—less than in Canada with one-tifth of 
the population. In the six New England States 
the total construction for the same four years was 
altogether only 203 miles—one-fourth of the mileage 
built in Dakota in 1886 alone, one-third of the 
mileage added the same year to Nebraska or Texas, 
and less than one-eighth of the work accomplished 
for that year in Kansas. These four States or 
Territories in the ten years ending with 1886 added 
over 15,000 miles to their completed railways, and 
in that year built 3736 miles. In 1887, of the 
12,724 miles constructed during the year in the 
United States, New England and New York con- 
tributed but a very small proportion ; the great 
Middle and Southern States built but little over 
1000 miles amongst them all, and half of this was 
in Alabama, where the recently developed iron 
industry had called them into existence, whilst 
Kansas contributed for the year 2070 miles, 
Nebraska over 1100, and Texas about the same. 
These, with Colorado, Dakota, and Montana make 
up 6400 miles, or over half of the total construction. 
Vermont, Connecticut, and Rhode Island, with a 
dense population, show not a single mile of new 
road, whilst of the 325,000,000 dols. expended upon 
new railways in the United States during the year, 
three-fourths of the whole was spent west of the 
Mississippi. About thirty years since, when the 
first Pacific Railway was proposed, but had scarcely 
taken firm hold of the public mind, the Mississippi 
was practically the western limit of the United 
States. Texas was then in a semi-chaotic state, 
engaged in a desultory war of independence, Ne- 
braska had a population of 5000 only—one to every 
’ 15square miles—Kansas had been recently recognised 
as a territory, whilst Montana, Colorado, and Dakota 
were unknown. It was 1859 before the comple- 
tion of the Hannibal and St. Joseph carried the rail- 
way system of the east as far asthe Missouri River, 
and fora year or two after this there was not a mile 
of railway in the vast district between the Missouri 
and the Rocky Mountains. Now this great river, 
the most difficult and dangerous of all the American 
streams, from the immense volume of its waters, 
the character of its river bed, and the wild erratic 
changes constantly taking place in the channel, is 
spanned by no less than ten immense railway 
bridges, all of them involving an enormous outlay, 
and requiring unusual precautions to overcome the 
difficult engineering problems presented in their 
construction. 

One peculiarity of the railway work of the last 
year is that the railways built have been to a very 
large extent the apparently legitimate extensions of 
important existing corporations, whose protection or 
development seemed more or less to require these 
additions to their respective systems, and even where 
new companies have been formedit hasgenerally been 
more for the politic or financial advantage of one of 
the existing main lines to create or obtain the capital 
in this way, than from any intention of calling into 
permanent existence new corporations or combina- 
tions. Of such extensions or developments the 
actual construction for the year shows for the 
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Here is over half the construction of the year 
made by nine companies, all of considerable previous 
importance, and what is not the less remarkable, 
all of them aiming at a transcontinental traffic, and 
all of them pushing from the east, westward towards 
a Pacific terminus. Already seven transcontinental 
lines are open for business, and seven more are now 
struggling through the defiles of Colorado and 
Idaho, climbing the mountains of the Sierra Madre 
or piercing the Cascades, to one or other of the 
few Pacific ports that are available. In the south 
the Atlantic and Pacific is fast realising the original 
scheme of the 35th parallel air line, and a town 
is being laid out on the Pacific waters that if 
a lavish expenditure of money and labour can effect 
it, will certainly be in the near future a serious 
rival to San Francisco. In the north the piercing 
of the Cascade range by one of the longest tunnels 
in America gives to the Northern Pacific from 
Puget Sound to Lake Superior a line with better 
gradients, and practically the same length as the 
Canadian Pacific between the same termini, 1918 
miles by one line, 1913 by the other. Between 
the two, not 100 miles from either of them, the St. 
Paul and Manitoba is squeezing in, and has already 
reached Helena, 1131 miles from Duluth on Lake 
Superior, and less than 800 from the Pacific waters. 
Helena, a few months since a distant mining camp 
in the Rocky Mountains in 112 deg. west longitude, 
due north of Salt Lake City, is now approached 
from the east by two different routes. Two degrees 
south from the Northern Pacific, the Chicago, Mil- 
waukee, and St. Paul have their western terminus 
on the Missouri at Chamberlain, 722 miles west of 
Chicago, which is now being extended 150 miles 
west to the Black Hills. Parallel to this, and 60 or 
70 miles distant, the Chicago and North-Western, 
by its affiliated line, the Fremont, Elkhorn, and 
Missouri, is now open to Fort Casper, 1100 miles 
from Chicago, whilst its grading is half way across 
the Territory of Wyoming, on its way to the South 
Pass, the lowest summit in the United States along 
the Great Divide that separates the Atlantic and 
Pacific waters. Other Chicago lines fill up the 
country south of this, and already reach Cheyenne, 
Denver, and Pueblo, all on the 105th parallel of 
longitude, and 1000 miles west of Chicago. The 
Chicago, Rock Island, and Pacific has three parallel 
lines under construction still further to the south, 
one of which at least will certainly be pushed to the 
Pacific. This company has running arrangements 
with the Denver and Rio Grande, whose trains now 
reach Ogden, the end of the Central Pacific, whilst 
an affiliated line, the Utah Pacific, is quietly but 
steadily working its way through Nevada to the 
Pacific coast. The exertions made to press for- 
ward some of these new lines, the vigour and 
lavish outlay of the past year, has been fully 
equal to, if it has not distanced, any previous efforts 
in the way of railway construction. From April 2nd 
of last year to October 16th the St. Paul and Mani- 
toba commenced and completed 545 miles of railway 
in one long stretch from the western end of its 
working line. In August alone 115 miles were laid 
and finished, an average of 4$ miles per day. On 
August 11th the track was laid 42,300 ft., or over 
eight miles between daylight and dark, the greatest 
piece of rail-laying on record. The company had 
engineers in the mountains west of Helena all the 
last summer, and it is understood that a good route 
has been found all the way to Paget Sound on the 
Pacific, and that before the end of 1890 the St. Paul 
and Manitoba will have a line from Lake Superior 
to the Pacific, and a length of over 4000 miles of 
main road. 

The competition which is threatening the Nor- 
thern Pacific on either side seems to have rather 
strengthened that company than otherwise, and it 
is to-day better established than it has ever been 
before, and in a better position for a fight. Of the 
312 miles that it has completed this year two lines 
are of more than ordinary importance. The com- 
pletion of the Cascade division gives it an excellent 
and easily worked western terminus on the Pacific, 
whilst the Duluth and Manitoba, as the 96 miles 
spur to the Canadian boundary is called, will give 
this company, now that the Canadian Pacific mono- 
poly is given up, the best access possible to Winne- 
peg and the Canadian wheatfields, and the shortest 
route from the north-west of Canada to the leading 
markets of the United States. 

Two very important factors in the coming 
struggle amongst the rival routes between the 
great Lakes and the Pacific coast are the completion 
during the last year of the ‘‘Soo” line, 494 miles 





long from Minneapolis to Sault Ste. Marie, from 
whence the Canadian Pacific, the Grand Trunk, and 
the Lake navigation will all compete to carry for- 
ward the traffic to the Atlantic ports, and the 
opening of the Pacific coast route from San Fran- 
cisco to Portland, the capital of Oregon. The 
former line opens up a new route from St. Paul and 
Minneapolis, which have now become the third in 
importance of the railway centres of the Union, 400 
miles shorter to the Atlantic seaports than by the best 
of the existing routes through Chicago. When the 
first train crossed the International bridge at the 
Sault into Canada on the last day of 1887, it at once 
removed the monopoly that Chicago has so long 
enjoyed and abused of the carrying trade of the 
Great North-Western States, and it placed the im- 
mense milling interests that have clustered round 
the falls of St. Anthony in direct touch with the 
markets of New York and Montreal, and through 
them of Europe. The direct route from St. Paul 
avoiding Chicago not only saved a long detour in 
the journey but it saved the expense and annoy- 
ance and friction of the ‘‘ middleman” that Chicago 
had created itself, and brought the manufacturers 
and millers of Minneapolis in direct communication 
with their customers. The opening of the Oregon 
and California Railway, 760 miles from San Fran- 
cisco to Portland, is an event of almost equal im- 
portance to the Pacific slope that the completion of 
the Intercolonial Railway was to the British pro- 
vinces. Inthe whole of this long coast line from 
Portland to San Francisco Bay there is scarcely a 
harbour, certainly no port that is ever likely to be 
available for external commerce, and the railway 
line is therefore practically the only outlet for an 
immense agricultural district. It removes the 
isolation of Oregon and Washington Territory from 
the railway system of California, and it enables the 
whole of the transcontinental lines to mutually 
exchange their freight from any port of the Pacific 
Coast to any of the eastern railways. 

The first Pacific railway that was organised was 
the Central Pacific, which was chartered by the 
State of California June 28, 1861, and work was 
commenced upon it in February, 1863. The Union 
Pacific was chartered by the Federal Government, 
July 1, 1862, who endowed it with a land grant 
of 12,800 acres per mile, and a money subsidy that 
averaged 26,000 dols. per mile for its whole length. 
The same year, 1862, the Central Pacific accepted the 
terms of the Federal Act, and agreed to build their 
road from the Pacific to the meeting point, wherever 
that might be, instead of the eastern boundary of 
the State of California as originally intended. The 
two companies were to have fourteen years to com- 
plete the whole line to July 1, 1876, but the lines 
actually met seven years before that date, on May 
10, 1869, the point of division of ownership being 
subsequently agreed to be Ogden, which makes the 
Union Pacific main line 1032 miles in length from 
the Missouri River at Omaha, whilst the Central 
Pacific is 829 miles from Ogden to Oakland Pier, 
opposite to and four miles distant from San Francisco 
across the bay; the total distance from Omaha to 
San Francisco being 1865 miles. The entire journey 
from New York, then as at present, consisted of 
four divisions or sections operated by a number of 
different companies between whom there has not 
been at times the most cordial sympathy. The first 
of these from New York to Chicago, about 950 miles, 
was then worked by the New York Central, Great 
Western of Canada, and Michigan Central on one 
route, by the Erie and Michigan Southern by 
another, and by the Pennsylvania Company by a 
third, and another half a dozen routes have 
since been added, by any one of which the fare, 
time, and distance is about the same. The second 
section, from Chicago to Omaha, about 500 miles, 
was worked for some time after the through Pacific 
lines were complete, from Chicago to Council 
Bluffs, a point across the Missouri River, from 
Omaha, by three powerful companies, the Chicago, 
Rock Island, and Pacific ; the Chicago, Burlington, 
and Quincy ; and the Chicago and North-Western ; 
and to accommodate the through traffic, the Union 
Pacific completed in 1872 the first great bridge 
across the Missouri, consisting of eleven spans of 
250 ft. each, and 50 ft. above high water. To these 
three roads which worked and pooled the through 
traffic, a fourth, the Chicago, Milwaukee, and St. 
Paul, has since been added. All these four cor- 
porations have developed into immense proportions, 
and it is to the competition of these four Chicago, 
andthe two powerful St. Paul lines further north, 
that the principal interest now centres in the creation 
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of so many rival routes to the Pacific. The third 
and fourth sections across the continent were the 
Union and Central Pacific as before mentioned, 
making the entire distance from New York to San 
Francisco about 3315 miles, which is the -route 
generally known to European travellers, and 
which, for twelve years held the monopoly of 
the transcontinental business. Other Pacific 
railways were rapidly organised, and backed gene- 
rally by large grants of land and municipal sub- 
scriptions, commenced construction from a dozen 
different points of the Union, but most of these, 
having more or less mileage constructed, sub- 
sequently fell into the hands of other combinations, 
and have since been lost sight of under new names, 
and absorbed by other corporations. Amongst 
them were the Kansas Pacific, which was completed 
from Kansas City to Denver, 638 miles, in 1870, a 
year after the main Pacific roads were opened 
through, and the Denver Pacific, 106 miles long, a 
continuation of this, which completed a railway 
from Denver to Cheyenne, where it ran into the 
Union Pacific, at a point 515 miles west of. Omaha, 
giving the older line an alternative route by Kansas 
City to St. Louis, and so east to New York by 
another series of railways than the Chicago systems. 
What is now known as the Union Pacific Railway 
is an amalgamation of these three, the original 
amalgamated lines having a total length of 1776 
miles. Within the last few years this corporation 
has grown, principally by branches and purchases, 
to over three times its original length, and at the 
end of 1887 covered 6137 miles. Of these exten- 
sions by far the most important is the Oregon short 
line, which starting from Granger, 877 miles west of 
Omaha, runs north-west to Huntingdon in Oregon, 
541 miles in length, where it joins the Baker City 
branch of the Oregon railways, and by this means 
the fifth transcontinental railway was complete 
December Ist, 1884. Whilst this territorial expan- 
sion has been going on, it is observable in passing 
that the revenue of the main line system has sadly 
fallen off. In 1880, the first year of operation of 
the consolidated lines, the gross receipts were 
22,455,136 dols, and the net earnings 11,910,015 
dols. In 1881 the gross earnings were 24,528,817 
dols., the largest they have ever reached, whilst the 
net earnings of 1882 amounting to 12,096,835 dols. 
have been the maximum annual profit. Since 
then both have been seriously decreased, and for 
1886 were 17,806,133 dols. and 7,522,707 dols. re- 
spectively. The Central Pacific, the western section 
of the original through line to California, has not 
had such a successful career as its more vigorous 
twin brother. Its original length of 834 miles from 
San Francisco to Ogden was added to by branches 
and subsidiary lines, till, at the end of 1886, the 
company owned 1231 miles of railway, but like 
the other its traffic fell off considerably, and the 
gross receipts of 24,094,101 dols. in 1881 and 
25,662,757 dols. in 1882, fell off to 15,066,801 dols. 
in 1886. On the 1st of April, 1885, the whole was 
leased in perpetuity to its quondam rival the 
Southern Pacific, and the Central line as an inde- 
pendent organisation ceased to exist. For some 
years previously to this, the Central Company had 
operated the branch lines of the Southern Pacific, 
south of Goshen, and it was claimed that in this 
operation had fallen largely in debt to the lessors. 
At all events, since the Central Company was leased 
no dividends have been paid to the stockholders, 
although the net earnings of the last two years have 
been returned at 16,000,000 dols. 

The second transcontinental line in date of com- 
pletion, although by no means second in import- 
ance, is the route known formerly as the 32nd 
parallel, and now as the Southern Pacific. Three 
separate organisations in as many different States, 
the Southern Pacific railways of California, Arizona, 
and New Mexico, formed amongst them a continuous 
line of 1286 miles in length from San Francisco to 
El Paso, on the Rio Grande, the great river of 
Mexico, when it was met by the Texas Pacitic 
(also known as the 32nd parallel line) which con- 
tinued the travel to Texarkana and New Orleans, 
the latter a total distance from San Francisco of 
2449 miles, which is still the shortest distance 
between the two ports, although the through busi- 
ness between them is now carried over a rival route 
to the Texas Pacific. The present Southern Pacific 
which, like a great octopus, has swallowed up so 
many railways on the Pacific coast, and has at- 
tempted to control them all, was chartered under 


the three railways of the same name before men- 
tioned, of a series of roads between El Paso and 
New Orleans, further south than the Texas Pacific, 
of the coast lines of California and Oregon, of the 
Central Pacific, and of a steamship navigation 
between New Orleans and New York. Its main 
line stretches from San Francisco to New Orleans, 
2495 miles, which it operates without change or 
break in about four days, and its total mileage 
covers 4834 miles of railway and 4200 of steam 
navigation, giving shippers a single waybill under 
its own control from Portland in Oregon, or San 
Francisco to New York. The Southern Pacific was 
opened from San Francisco to Fort Yuma at the 
head of the Gulf of California 729 miles, May 5, 
1877. The Sierra Nevada range is crossed at an 
elevation of 3964 ft., and the Sierra Madre is crossed 
twice at 2822 ft. and 2560 ft. above tide water. In 
1881 the line reached El Paso, to which the Texas 
Pacific was working from the east, but to save time 
the Southern Pacific forces continued eastward, and 
the Texas Pacific was met 91 miles east of El Paso, 
January 1, 1882, this piece of road being now 
common to both systems. 


(Zo be continued.) 
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The Fire Brigade Handbook: A Manual of the Organisa- 
tion and Equipment of Fire Brigades for the Use of 
Volunteer Firemen and others. By JAMES COMPTON 
MerryweaTuer, M.I.M.E., Author of the ‘‘ Fire Pro- 
tection of Mansions.” London: Merritt and Hatcher, 
1888. 











Mr. MERRYWEATHER modestly disclaims all inten- 
tion to instruct professional firemen. It does not 
seem, however, that the circle of his readers will be 
greatly narrowed by this exception, for he tells us 
that it is only in London, Manchester, and Bir- 
mingham that there exist fire brigades formed of 
men who have no other duty. Everywhere else in 
the United Kingdom the fire-resisting appliances 
are worked to a great extent by those who follow 
other occupations, except when they meet for drill 
or to assist in extinguishing aconflagration. In the 
larger towns the police are relied upon for this duty, 
and may almost be looked upon as professional fire- 
men, since they have frequent opportunities of 
practising the calling. They come to their work 
fully accustomed to act together, while their habits 
of life make them self-reliant and fertile in resource. 
All other brigades, excepting those maintained in 
private establishments, are manned by volunteers, 
who have to be summoned from their more usual 
occupations on the outbreak of a fire. It is parti- 
cularly to these that Mr. Merryweather addresses 
himself, for it often happens that they find them- 
selves face to face with a very serious job with very 
little previous experience to guide them. The 
officers are frequently chosen from the townspeople 
or local gentry, and at first are in the position of 
military men who have never been underfire. The 
only chance to acquit themselves with credit is to 
study their art in every possible way, and for this 
purpose they could not have a better instructor than 
our author. He has two special qualifications to fit 
him to undertake the réle. Firstly, he is a manu- 
facturer of fire engines, and in the prosecution of 
his business has learned the requirements and diffi- 
culties of firemen in all parts of the world. 
Secondly, he has been for years an earnest student 
of the art of fire-fighting, and has collected the 
views and the experience of all the most capable 
captains and superintendents of brigades. Pro- 
bably he is better prepared for advising the tyro, 
from the breadth of his knowledge, than is the most 
experienced professional fireman, who is accustomed 
only to work with the bestappliances and with the aid 
of a trained company of men. The volunteer officer 
has many difficulties to face. He generally suffers 
from a chronic want of funds, and needs to be most 
ingenious in extracting subscriptions from his neigh- 
bours ; he has no absolute hold on his men, and 
has to foster in them a love of their work and strict 
habits of discipline, while when a fire occurs he 
often has to exercise an amount of ingenuity never 
required in the better equipped town brigades. 

Mr. Merryweather commences by setting forth 
the steps to be taken in the formation of a brigade. 
He deals with the various sources from which funds 
may be derived, such as the local authorities, the 
insurance companies, and the public, and explains 
the best devices for exciting the enthusiasm of the 


in the men and the officers. The third chapter 
deals with statutory powers and obligations, explain- 
ing how public funds may be employed for the pur- 
chase and maintenance of fire engines and tackle, 
and the like. Examples of rules and regulations 
applicable to fire brigades follow. Chapter V. deals 
with the charges which can be made for attendance 
at fires, and quotes a number of legal discussions 
bearing on the subject. Then follow chapters on 
the keeping of records, on the equipment of stations, 
on steam and manual fire engines, on fire escapes, 
on uniform, on reels and hose, on fire calls and 
alarms, on horses, on drill, on work at fires, on 
saving life, and on firemen’s recreations. The 
entire ground is very carefully traversed, many 
of the points being treated with considerable 
minuteness. 

Of course the fireman can never obtain pro- 
ficiency from studying books alone ; that can only 
come by assiduous drill, and by making the best 
of the opportunities for practice which come into 
his way. But it is of great importance that he 
should be perfectly acquainted with the capabilities 
of the appliances with which he is equipped, and 
with the principles of his art. All this he can ac- 
quire from this volume before us, in addition to a 
vast amount of information dealing with legal 
questions, and with the internal organisation and 
management of brigades. We can cordially recom- 
mend the work, which should find a place in every 
fire station. 
Tabulated Abstract of Acts of Parliament relating to Water 

Undertakings, 1879 to 1887. Compiled by Epwarp 

Kynaston Burstat, M.Inst. C.E., M.LN.E, &e., 


Engineer to the Oxford Water Works. London : Henry 
Froude. 


These tables, we learn from the preface, have been 
framed on the same lines as those published by Mr. 
G. W. Stevenson in 1879, and have been issued 
with his knowledge and concurrence. An additional 
table (No. IX.) has been added, and the whole in- 
formation has been brought down to the end of 
1887. Table I. gives a complete list of all Water 
Acts and Orders from 1879 to 1887, showing the 
old and new share and loan capital, and when pos- 
sible, in the case of undertakings held by public 
bodies, the amount authorised to be raised. Table 
II. shows the dividends which may be paid on the 
various classes of shares. Table III. deals with the 
capitalisation of profit, and includes only three 
towns, Margate, Queenstown, and Limerick. Table 
IV. gives particulars of manner and time of repay- 
ment of money borrowed by public bodies. Table 
V. refers to sale of shares by auction or tender. 
Tables VI. and VII. show the rates of charge for 
domestic supplies, and treats on public supplies 
respectively. Table VIII. deals with transfers 
from companies to public bodies. Table IX. (the 
new table) singles out special provisions worthy of 
attention, such as powers to control plumbers, com- 
pensation water, constant supply, the sale of 
fittings, and other matters of interest. The work 
ends with an index, and is clearly printed on strong 
paper. It should be in the hands of all engineers 
and secretaries of water works companies. 








NOTES. 
THE PRroJEcTED CANAL BETWEEN THE NortH SEA 
AND THE LiIMFJORD. 

THE news about a concession (or at least a 
promise of concession) by the Danish Government 
to Mr. Glisuer to build a canal between the North 
Sea and the Kattegat appears to be, if not incorrect, 
at all events somewhat premature. The canal is 
intended to start from a place in the Jammerbugten, 
on the west coast of Jutland, and to end in the 
Limfjord, with quays or harbours at Halo, the 
eastern terminus and on the west coast. The present 
state of the matter is this, that the Danish Govern- 
ment on March 12 sent a communication to Mr. 
Glasuer in answer to his application for a concession. 
It was stated in this communication that the Danish 
Government could do nothing further in the matter 
until they had received such information, which 
in their opinion proved that there was a fair pro- 
spect of the necessary capital being forthcoming. 
It would also, in all probability, be made a condi- 
tion that a deposit proportionate to the requisite 
capital for the completion of the canal, was lodged. 
The Government further added that even if these 
conditions were complied with, they were obliged 
to reserve their position in the matter, more espe- 
cially as regards the permission by legislature to 








the laws of Kentucky in 1884, with a capital of 
100,000,000 dols., and soon acquired possession of 


inhabitants. Next he explains the various systems 
of organisation, and the qualifications required both 





demand the expropriation of the requisite land, and 
other facilities. . Glasuer maintains, however, 
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that this is equal to a promise, albeit a conditional 
one, and that the concession may confidently be 
expected when the demands of the Government 
have been fulfilled. 


Coa IN THE UNITED SrarTEs. 

The production of coal in the United States in 
1887 was 16,000,000 short tons in excess of that of 
1886, the increased value at the mines being esti- 
mated at 26,418,241 dols. The total production 
was 123,965,255 short tons, and the value 
173,530,996 dols. Of this 35,273,442 short tons 
were Pennsylvania anthracite; all other coals, 
including bituminous, brown coal, lignite, small lots 
of anthracite produced in Colorado and Arkansas, 
and 6000 tons of graphitic coal mined in Rhode 
Island, amounting in the aggregate to 84,459,000 
short tons, valued at 94,165,752 dols. This does 
not include the amounts used at the collieries, which 
varied from nothing to 8 per cent. of thetotal output 
of the mines. This was greatest at special Penn- 
sylvania anthracite mines and lowest at those bitu- 
minous mines where the coal bed liesnearly horizontal, 
and where no steam power or furnaces are used. 
The averages for the different States vary from 
2,5 to 6} per cent., the minimum average being in 
the Pennsylvania bituminous and the maximum 
average in the Pennsylvania anthracite region. 
These figures were obtained from the direct returns 
of the operators of individual coal mines, and from 
railroad agents and State officials, by the Division 
of Mining Statistics and Technology of the United 
States Geological Survey. 

Tue New Execrric Licurine Act. 

Lord Thurlow’s Bill to amend the Electric Light- 
ing Act of 1882 has passed both Houses of Parlia- 
ment. It is very short—only five clauses—but 
still it effects a very great change in the conditions 
under which central station electric lighting, with 
underground mains, can be undertaken. It will 


be remembered that under the former Act the local 
authority could purchase any public electric lighting 
plant twenty-one years after the date of the order 
authorising its erection, for a sum representing its 
actual value at the time, without any compensation 
for goodwill or disturbance. 


Now this term is 
extended to forty-two years, a period which it is 
presumed will allow of the accumulation of a reserve 
fund suflicient to reimburse the shareholders for 
the loss they will experience on the sale of their 
machinery and plant. As a compensation to the 
ratepayers for the extended term thus given to the 
electric light companies, the local authorities are 
practically empowered to veto any scheme within 
their own area. The clause dealing with these 
matters reads, ‘‘no provisional order authorising 
the supply of electricity by any undertakers within 
the district of any local authority shall be granted 
by the Board of Trade, except with the consent of 
of such local authority, unless the Board of Trade, 
in any case in which the consent of such local 
authority is refused, are of opinion that having 
regard to all the circumstances of the case such 
consent ought to be dispensed with, and in such 
case they shall make a special report, stating the 
grounds on which they have dispensed with such 
consent.” It is not probable that the Board of 
Trade will override the opinion of local bodies. To 
prevent monopolies it is expressly provided that 
more than one company or person may be em- 
powered to provide electricity within any area. 


Patent Law AMENDMENT ACT. 

The Bill, brought in on behalf of the Government 
by Lord Onslow, to amend the Patent, Designs, 
and Trade Marks Act, 1883, has just been printed. 
Its most important provision relates to the registra- 
tion of patent agents, a modification in the existing 
system, which was one of the few definite recom- 
mendations made by Lord Herschell’s Committee. 
The method proposed by the Covernment is to 
allow anybody who has practised as a patent agent 
for a year previously to the 1st of the present 
month, to register himself at the Board of Trade 
asa patent agent. After July, next year, any one 
practising as a patent agent without being so regis- 
tered would be liable to a fine of 20/. It is difficult 
to see why the much simpler plan could not have 
been adopted of permitting members of the Insti- 
tute of Patent Agents, and none others, to practise. 
The Institute is a recognised body, carefully orga- 
nised, and under the control of the principal mem- 
bers of the profession. Its Council would certainly 
have dealt with the matter in a far more satisfac- 
tory fashion than the Board of Trade is likely to 
deal with it. No intimation is given in the Bill as 





to the future qualifications of patent agents, or of 
the rules under which they would be permitted to 
practise. Another result of the investigations of 
Lord Herschell’s Committee, on which the public 
may be congratulated, is the retirement of the 
deputy comptroller, Mr. Clarke Hall, for whom a 
more fitting position has been found in the Irish 
Registry of Seamen Office. It seems a pity that 
this piece of promotion could not have been 
arranged for a year ago, in which case the Patent 
Office might still have had the benefit of the ser- 
vices of Mr. Prosser, who, as our readers will 
remember, was retired in consequence of his having 
had the temerity to draw attention to some of the 
irregularities which had occurred in the office, under 
the direction of the deputy comptroller. 


BREATHING IN SMOKE. 

On Tuesday last there was an exhibition on a 
piece of land adjoining Victoria Mansions, West- 
minster, of Loeb’s appliances which are designed to 
enable the wearer to breathe and work with com- 
fort in dense smoke, and also in poisonous gases. 
The appliance consists of a respirator with an india- 
rubber mouthpiece. The respirator is held by two 
projections, which are grasped between the teeth 
and a flange which lies between the teeth and the 
lips, additional security being provided by an elastic 
band passing round the head. The air is drawn in 
by the wearer through a series of small filters, con- 
taining respectively wet sponge, cotton wool, cotton 
wool damped with glycerine, and animal charcoal. 
These filters are very lightly packed, so that there 
is no resistance to the act of inspiration, and they 
are provided with valves which direct the air expired 
from the lungs into the external atmosphere. The 
entire apparatus weighs less than a pound, and can 
be used without previous practice. When it is to 
be employed in an atmosphere which is deadly in 
its character, as in the choke damp of mines, the air 
is drawn from some place where it is pure through 
a light india-rubber tube. The filter is then strapped 
to the waist of the wearer, and the respirator 
merely contains the valves which cause the air to 
be drawn through the pipe and then to expire into 
the atmosphere. A tube up to 100 ft. in length 
can be manufactured with facility. Protection is 
afforded to the eyes by a pair of spectacles with 
india-rubber rims, which press tightly on the cheek 
and brow, and exclude all smoke. Mechanical wipers 
are added to enable the glasses to be cleaned with- 
out removal. On Tuesday a man wearing the respi- 
rator spent half an hour in a building filled with 
dense smoke of a most pungent character, without 
any difficulty, and afterwards the inventor's repre- 
sentative, with the aid of a flexible air pipe, entered 
aroom containing a dish of burning sulphur and 
remained there some time. It was clearly demon- 
strated that the respirator would enable the wearer 
to enter a building filled with smoke and discover 
the exact position of a fire. A few buckets of water 
promptly applied under such circumstances will do 
more good than the jet from a steam fire engine 
directed at random. On board ship, where the 
result of a fire is to fill the hold with smoke, this 
respirator would be most useful, and this fact has 
been recognised in the German navy, where Loeb’s 
respirators form part of the official equipment. 
Many of the German fire brigades have also adopted 
them. They are being introduced into this country 
by the Fire and Mining Appliances Syndicate, of 
49, Queen Victoria-street, E.C. 


THe Rattway Farce In PErstIA. 

The opening of the first railway in Persia, from 
Teheran to Shah-Abdul-Azim, has provoked more 
congratulation than ridicule in this country, pro- 
bably because the absurd side of the whole affair is 
not properly understood. The concession for the 
line, which eventually is to connect Teheran with 
the Caspian Sea, is in the hands of a Belgian syn- 
dicate, in which a Mr. Zaitchenko, Persian general- 
consul at Odessa, and several other Russians are 
concerned. The imbecility of the affair to which 
we are about to refer, is due obviously less to the 
syndicate than to the Shah, the vagaries of whose 
rule are responsible for the present degraded condi- 
tion of the country. From the Caspian to Teheran 
is a distance of 200 miles, and seeing that there are 
no roads worthy of the name between, and the 
Elburz chain has to be crossed, any European would 
naturally have commenced at the sea end first and 
worked towards Teheran ; particularly as the rails 
were sent to the Caspian from Europe vid the 
Transcaucasian Railway. However, regardless of 
the cost, the Teheran end has been started upon 





first, and thus the ridiculous spectacle has been 
witnessed for months past of donkeys, camels, and 
horses tugging loads of rails and locomotives in 
sections from the Caspian, 200 miles to Teheran, in 
order that the line might be built the wrong way. 
Thanks to this, although there are no engineering 
difficulties at all on the section just opened, the 
cost has exceeded 10,000/. a mile, or 100,000/. for 
the ten miles opened. Of this amount, even after 
subtracting the 15,0001. which Russia charged as 
duty on the rails, &c., it is estimated that nearly 
half, or 45,000I., has been entirely wasted in transport 
expenses from the Caspian to Teheran. Latterly, 
accounts have appeared in the press of the Shah 
having spontaneously thrown open his country to 
trade and inaugurated a new era. The same thing 
was said fifteen years ago when he gave a famous 
concession to Mr, Reuter, and on the strength of it 
was enabled to perform several cheap journeys to 
Europe and return laden with presents. Subse- 
quently, however, his government relapsed into its 
previous imbecility, and if the present railway farce 
is any test he cannot be said to have recovered from 
it since. The fact of the matter is, Persia to-day is 
nothing more than a Central Asian Khanate, like 
Bokhara, and it is useless to expect serious im- 
provement from its present ruler. Two adjectives 
are to be plentifully found in every book describing 
Persia for the last twenty years, ‘‘ imbecile” and 
‘*idiotic,” and although the construction of the 
Teheran Railway is a very silly affair, it is rational 
compared with many acts of the Persian Govern- 
ment recorded by travellers, while at least ten miles 
out of 200 at least have been completed. 


Tue Russian CrupE Om Pipe Line. 


The concession for the construction of the Russian 
crude oil pipe line, from Baku to Batoum, expires 
on the 26th inst., and unless M. Elimoff and his 
friends can obtain a further extension of time, it will 
lapse. The promoters of the scheme are understood 
to have failed in their attempts to obtain funds for 
its construction in Paris, and, of course, in the 
present condition of European politics, they are not 
very likely to be more successful at Berlin. The 
sum required for the undertaking is large—about 
two millions sterling—and the enterprise is handi- 
capped by the fact that all the pipes must be manu- 
factured in Russia, notwithstanding that at the 
present moment no pipe works exist there capable 
of turning out a short pipe line, let alone one 600 
miles long. What has, however, chiefly impeded 
the success of the scheme up to now has been the 
bitter enmity of the Nobel firm, whose influence 
against it has been extended even to financial 
quarters. The Nobel firm carries on its refining 
operations at Baku, where it possesses one of the 
largest, if not the largest refinery in‘ the world, 
and it has always opposed the laying down of a 
pipe line that would allow of petroleum being 
pumped in a crude condition to Batoum, and 
refined there under far more advantageous con- 
ditions than is possible at Baku. On this account, 
seeing its interests at Baku are imperilled by the 
crude pipe line scheme, it has maintained against 
it a war to the knife, and sought to promote instead 
a kerosine pipe line, or a pipe line that would pump 
only the refined product from Baku to the Black 
Sea. In connection with this, we stated some time 
ago that it had scored an advantage by obtaining 
permission to put down the first section of the 
kerosine pipe line across the Suram Pass. Finan- 
cial arrangements were being made to c this 
through when Mr. Ludwig Nobel suddenly died. 
The result of this has been a check to the kerosine 
pipe line scheme also, and there is no present 
prospect of either it or the rival project being 
promptly carried out. Probably as soon as the 
Nobel firm is placed under new leadership, the 
kerosine pipe line will come to the front again, 
particularly as there are no onerous conditions 
attaching to its construction, and the demand for it 
is pressing on the part of the oil exporters at Baku. 
With regard to the crude oil scheme the largeness 
of the sum required is a serious obstacle, and we 
should not feel surprised if the Elimoff concession 
fell through. This would not imply an abandon- 
ment of the idea on the part of Russia. On the 
contrary, the Government, in that case, would pro- 
bably decline to construct it itself. From next 
January the Transcaucasian Railway from Baku to 
Batoum will become a State undertaking, and the 
construction of a pipe line would fall naturally to 
the control of a State department managing the 
petroleum traffic on the railway. 
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75-TON EMERY TESTING 


MACHINE. 


CONSTRUCTED BY THE YALE AND TOWNE MANUFACTURING COMPANY, STAMFORD, CONN. U.S.A. 
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In our issue of May 11, we reported a discussion 
which took place in the Institution of Mechanical En- 
gineers, on a paper describing the Emery testing ma- 
chine, and subsequently (pages 481 and 513, vol. xlv.) we 
reproduced the paper and the diagrams by which it 
was accompanied. It will be remembered that the 
discussion of the paper was not concluded. In the 
absence of the author the members found it impossible 
to fully understand the details of the machine, and 
hence it was felt that it could not be properly eriticised 
without further information. Since that time, however, 
a 75-ton machine has been erected at 30, Kirby-street, 
Hatton Garden, E.C., and the Institution of Mechanical 
Engineers and others are invited to inspect its work- 
ing, and make themselves familiar with its construc- 
tion. This was scarcely possible to them before, not 
that the paper read before them was wanting in accu- 
racy, but the subject so bristled with novelties that it 
was exceedingly difficult to make it clear. Precon- 
ceived ideas concerning testing machines furnish no 
assistance in comprehending this one, which departs 
from the familiar lines in nearly every feature. 

As the investigation of the qualities of metal is a 
subject of the very greatest interest, we have prepared 
detailed engravings of the machine now on exhibition, 
which we publish on our two-page plate and above. A 
general perspective view was given on page 458, vol. xlv. 
The apparatus consists of two distinct portions, namely, 
that for applying the stress to the specimen and that 
for weighing the stress applied. The only connection 
between these two parts is a small copper pipe, and 
hence the weighing mechanism may be placed in an 











office to enable the operator to make his observation in 
quiet. The specimen is tested in a vertical position, 
its upper end being connected to the piston of an 
hydraulic cylinder. The lower end is connected to 
another piston, which bears upon a diaphragm closing 
a hydraulic chamber. This chamber is a cylindrical 
box containing liquid (glycerine and alcohol), and when 
pressureisapplied tothe flexiblediaphragm, which forms 


| it has a range of about 2 in. 
| to the last lever, not the indicator, ina totally ditterent 
|way from that in general use. They do not travel 


4632 M 


| to enable this to be seen an additional or idle lever is 


added to the end of the series, to serve as an indicator ; 
The weights are applied 


| along the lever, but are added one by one to suspension 
jrods depending from it. There are four sets of 
| weights. In the first set each represents 10 lb. ; in 


one of its ends by the piston, the pressure of the liquid | the second, 100 lb. ; andin the third, 1000lb. Thus the 
increasescorrespondingly. The hydraulicchamber in the | whole of the first series is equal to one of the second, 
stressing apparatus is connected to another chamber of | and the whole of the second series to one of the third. 





similar construction in the weighing apparatus by the 
pipe already mentioned, and of course there is always 
the same pressure in the two. The cylinder in the 
weighing apparatus is, however, only one-thirtieth of 
the area of that in the stressing apparatus, and conse- 
quently the load on the specimen can be balanced by 
another load, one-thirtieth as large, applied to the 
smaller chamber. This load is applied by means of small 
weights acting through a series of compound levers, 
When the stress on the specimen is increased the pres- 
sure in the hydraulic cylinders rises, and the flexible 
diaphragm which forms the end of the reducer is bulged 
outwards, moving the levers. The motion of the dia- 
phragm is, however, quite microscopic, and is limited 
to the one-thousandth part of an inch. In the large 
chamber the thickness of the film of liquid is only 
.015 in. ; and hence it will be seen that the passage of 
liquid in and out of the chambers as the pressure rises 
or falls is confined to the smallest possible quantities. 
The full motion of the last of the series of weighin 
levers is little more than one-sixteenth of an inch, an 


Each set of weights is carried by brackets standing 
out from a vertical slide conveniently situated in 
respect to a suspension-rod depending from the lever. 
|On the suspension-rod are other brackets disposed 
|at different intervals from those on the slide, the 
arrangement being such that when the slide is, 
say, lowered the weights it carries are transferred 
in succession from its brackets to those on the suspen- 
sion-rod. The slides are connected to handles, and 
when a handle is pulled each set of weights is trans- 
ferred gradually and successively to the lever. Thus 
the operator, standing outside the glass window which 
incloses the levers, can keep the lever floating by 
adding weight after weight. When one series is ex- 
hausted he can simultaneously take it off and apply 
one weight of the next series, and thus begin afresh. 
| If it were requisite he could apply the entire load ina 
| couple of seconds, and take it off as quickly. 

The levers are not hung upon knife edges, but upon 
| steel fulcrum plates, which are let into the lever, and 
|into its support. These plates bend when the levers 
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move, but the bending is most minute, far too little 
to be perceived either by sight or touch. The plates 
used in compression vary in thickness from .0l in. to 
.06 in., ne are forced into the grooves placed to 
receive them by pressures of 60,000 lb. to 120,000 lb. 

Referring to the engravings, Figs. 1 and 2 are ele- 
vation and end view of the 75-ton weighing machine 
by which the loads imposed upon the large diaphragm 
in the testing machine are determined. The hydraulic 
pressure under the large diaphragm is transmitted to 
a pair of smaller ones 2 called the reducer by means of 
the small copper pipe 1. This reducer is shown on a 
larger scale in Figs. 3 and 4 and in detail in Figs. 5 
to10. The pressure on this reducer is transmitted to 
the block 3, which carries the first plate fulcrum 4 
acting on the first lever 5; this vibrates about the 
plate fulcrum 6 which is held by the rigid frame 7. 
This lever 5 is connected to the second lever 11 by a 
rigid plate 9 and two plate fulcrums at 8 and 10. All 
of these fulcrums are in compression, and are, there- 
fore, thick, The second lever is connected by very 
thin plate fulerums 12 to the third lever or ‘indi- 
cator 13 which vibrates about another plate fulcrum 
14. The second lever or beam 11 carries a secondary 
beam at 15 and also a tertiary one directly behind the 
latter. 

All the weights measuring loads applied on the large 
diaphragm are attached to the levers by very delicate 
plate fulcrums. The 10-lb. weights at 16, however, 
act on the first lever, while all others, such as the 
100-Ib. weights 17, the 1000-lb. weights 18, the 
10,000-lb. weights 19, and the 40,000-lb. weight 20, 
act upon the second lever 11. The weights provided 
for equilibrating the machine when not loaded, are 
shown at 23, 24, 25, and 26. The two former (23 and 
24) are used to adjust the sensibility of the machine, 
while 25 and 26 are used to measure the initial load 
under which the machine is equilibrated ; 25 slides on 
the second lever, while 26 is a compound weight slid- 
ing on the tertiary lever. The secondary lever 15 
carries a weight 27, by means of which single pounds 
or fractions thereof are measured, All weights above 
101b. are indicated on the dial28. Whatever weights 
are deposited on the beam are instantly indicated by 
pointers passing over this dial, both pointers and 
weights being controlled by the handles 21 and the 

roper mechanism, As the whole mechanism is 
inclosed in a sealed and locked case, all handles 
moving weights project through the case, as 29, by 
which weights 25, 26, and 27 are shifted, while 21 and 
22 are aa to deposit all other weights. 

In order to insure that the weights are deposited 
exactly and without causing vibration, the weight 
bracket rods are all stayed by means of horizontal rods 
30, connected to them by very thin strips of metal. 
These — no resistance to vertical motion, but 
prevent all swaying. 

Figs. 3 to 10 show the reducer 2 of Fig. 1 to be 
composed of a solid plate with two circular recesses 2 
connected by ducts 3 and copper pipes, not shown, to 
the principal diaphragm or hydraulic support; the 
liquid in these recesses is confined by steel diaphragms, 
as shown in Fig. 7, which form a tight joint, ~ means 
ofa ring 4, shown in detail by Fig. 8, bolted to the 
plate 1. The diaphragms bear on rings of soft solder 
inclosed by bronze rings let into the plate 1 and sur- 
rounding the recesses 2. The pressure on the dia- 
phragms is transmitted to the first lever of the weigh- 
ing machine by the block 5, shown separately in Figs. 9 
and 10, and this block is constrained to move in a 
vertical direction by the guide ring securing it to the 
glamping ring 4. 

In order to insure correct operation of the weighin 
machine under light loads, it is loaded with an initia 
load which is the same for compression and tension 
tests, This initial load is applied by means of the 
devices shown in Figs, 11 to 13, in partial plan, 
section, and end view, and it consists essentially of 
eight springs 1, carried by a reversing apparatus. 
These springs are secured between two plates 2 and 3, 
the latter carrying a pair of crossbars 4 hung to a 
yoke block 5 by means of four bolts 6. Bolts 7 con- 
nect the plate 2 with the bearing bar 9, which is hung 
by bolts 10 from the frame of the machine. Bolts 8 
connect the bearing bar and the crossbars 4. When the 
bearing bar 9 is raised by means of the bolts 10 and 
nuts 11 to its highest position, it will bear against the 
heads of the bolts 8; these raise the crossbars 4 and 
bottom plate 3, and compress the springs, which again 
raise the plate 2 against the studs 12. Thus a pres- 
sure is brought through the springs, the yoke block 5, 
and the straining beam of the testing machine directly 
on to the hydraulic support, producing a given initial 
load on the weighing machine, which is then ready for 
tension tests. 

For compression tests such an initial load must also 
bear upon the hydraulic supports ; this is done by 
forcing the bearing 9 down to its lowest position by 
means of the nuts 11 and bolts 10. Now the bearing 
bar will bear upon the heads of bolts 7, receding from 
the heads of the bolts 8. The bolts 7, through the 
plate 2 and the springs, force down the plate 3 and the 
crossbars 4, which bearing upon the heads of the bolts 


-nicate 





6, pull directly upon the yoke block 5 and thus load 
the hydraulic support. ; 

Figs. 14, 15, 16, 17, 18, and 19 show the straining 
cylinder and details. Fig. 14 isa top view; Fig. 15a 
half section and elevation; Figs. 16 and 18 the 
cylinder head plan and section ; Fig. 19 shows the oil 
passages et ow pressure above and below the 
piston ; Fig. 17 is a section of the cylinder. In order 
to test pieces of different lengths the straining cylinder 
is raised or lowered in its position on the main columns 
1 of the machine, which are provided with a screw 
thread. On this screw runs a large nut 2 held in place 
on the cylinder by a shoulder and the large nut 7; 
this nut is driven by power from the shaft 5 on which 
slides the pinion 3 driving a toothed crown; this 
engages an idler 4 which again drives another large 
nut on the other main column, Thus the cylinder is 
raised or lowered uniformly. At the back of the 
cylinder a guide bracket 6 is attached which serves to 
steady a vertical crane shaft, used to lift into place all 
the auxiliary parts of the machine as well as heavy 
test-pieces. 

The distribution of oil under pressure is effected by 
an ingenious set of valves shown in Figs. 20 and 21; 
1 and 2 are small and large admission valves ; 5 and 4 
relief valves ; 3 a quadruple reversing valve; 6 is a 
back pressure valve, These valves are all conical, and 
make it possible to leave steam on the pump con- 
tinuously, thus having it in readiness instantly. When 
the valves 1 and 2 are closed the pressure is simply 
shut off; opening 1 or 2 and Sor 4 will permit the 
pump to go into instant operation, but the oil will 
simply circulate from the pump to the valve chamber 
9, and thence return to the cistern by the return pipe, 
without applying any pressure to the straining cylinder. 
Closing 4 and 5 the pressure will instantly be commu- 

i to the straining cylinder above or below the 
piston depending upon the position of the valve lever 
3. When the lever is turned to the right as shown, 
then the upper valves 8 are closed, while the lower 
valves 7 are open, thus admitting pressure to the upper 
side of the piston in straining cylinder, as necessary 
for compression tests. Turning the lever 3 to the left 
opens the valve 8, and closes those at 7, thus admitting 
pressure below the piston; this would be for tension 
tests. 

In order to cushion the severe recoil of the piston at 
the instant of rupture, the back pressure valve 6 is 
used. When closing this valve firmly, it requires a 
very high pressure to force the liquid out of the strain- 
ing cylinder past this valve; when it is wide open it 
offers no resistance to the free passage of the oil. By 
thus varying the opening of this valve any desired 
back pressure may be obtained. 

Figs. 22, 23, and 24 show the details of the arrange- 
ment for driving the cylinder hoist shaft 5, Figs. 14 
and 15, by power and by hand. The vertical shaft 5 
carrying the sliding pinion above has a bevel wheel 3 
at its lower end geared to two others 1 and 2, carried 
loosely by the shaft 9, which is driven by gearing 10 
and 11, and the pulley 8. As the clutch 4 engages 1 or 2, 
the shaft 5 turns to right or left, thus raising or lower- 
ing the straining cylinder; this clutch is shifted by 
the small crank 12. This mechanism may also be 
driven by hand by using the crank 6. 

Figs. 25 and 26 show a plan and section of the com- 

sression platforms. These are screwed on to the same 
ae to which the tension holders are secured ; they 


have a spherical bearing adjustable for slight inaccu- 


racy of end faces of test-piece as shown. 1 is the end 
of the plug which screws into the upper yoke block of 
the machine, and 2 is the enlarged head of the same 
on to which the platform is screwed by means of the 
thread 3 cut on the bearing plate 8 ; this latter bears 
against the plug 2, or the piston-rod as the case may 
be, by its back surface, while the forward surface is 
spherical to fit the inner surface of 5. The gauge ring 
4 screwing on the flange 3 of the plate 8, serves to 
place 5 concentric with the axis of 8, by engaging the 
flange of 5 as shown at 9. When the outer surface of 
5 is to be shifted a little to fit the inclined end of a 
test-piece, the gauge ring 4 is screwed up on 2 until 
clear at 9, and the three setting or adjusting screws 7 
are then used to shift 5 to the desired position. 

In order to insure that 5 bears firmly against 8 at all 
times, especially upon rupture of a test-piece, the 
spring 10 and bolt 11 are provided. The bolt 11 passes 
freely through 8 and is screwed into 5; the spring 
bears against the plate 13 and the nut on 11, so that 
when the nut is screwed home the spring causes the 
bolt to draw 5 firmly against 8. 

When testing metals the hardened and ground plug 
6 is screwed into the platform ; for stone a square plate 
is inserted, while for wood the central hole is filled up 
asshownin a. In order to centre test-pieces rapidly 
on these platforms a tram gauge is provided which 
travels around in the outside groove shown on 4, thus 
making sure that even when the plate 5 is tilted the 
test-piece is in the axis of the machine. 

Figs. 27 and 28 show the tension holders. 1 is the 
piston-rod with its screw bushing 2 on to which the ten- 
sion holders, as well as compression platforms, are 
secured ; 3isthe shell of the holder in which move two 





inclined cylinders 4 which carry the holding jaws 5 
and 6, and are guided by a bolt 7 with the square 


boss 8 and the stem 15. As the cylinders 4 move up 


or down they recede from or approach one another, 
and the bolt 7 passing through both, prevents either 
from advancing faster than the other. The stem 15 
bears against a spring 9 so that the cylinders always 
tend to close towards each other. The head 8 carries 
arack as shown in Fig. 28 engaging a pinion 14; the 
pinion shaft again carries a ratchet 10 held by a pawl 
11, which is used to hold the cylinders in any desired 
position for introducing the holding jaws or test- 
pieces. 

Figs. 29, 30, and 31 are plan, elevation, and end 
view of transverse apparatus, as attached to upper 
yoke beam of testing machine. The main bearing bar 
1 is secured to the table 10 by means of four cheek 
pieces 9, which bring it to a truly central position. 
On this bearing bar are the supports 2 with the bearing 
plates 3 on a cylinder rolled in its seat, and the cheek 
pieces 4, Through the supports a right and left screw 
5 passes, by which the bearings are adjusted for span 
by means of a crank at 6. Above this screw lies a 
scale 7, from which, as a base line, deflections are 
measured by means of a gauge such as 8. This 
scale is held in place by two small set screws passin 
through the supports, and is divided into inches an 
centimetres ; while the block 1 is similarly divided to 
measure the length of the span centre to centre of 
bearings. The rolling bearings are so made that bear- 
ing blocks of any shape pata inserted. A yoke 11 
. =, provided, by which the whole apparatus is 

andled. 








CaNADIAN Rartways.—The grading and fencing of the 
Guelph Junction Railway has been completed, and 
tenders will be shortly invited for laying the sleepers and 
rails, and generally completing the line, which is expected 
to be in running order at an early date. A Bill 
authorising the construction of a line from Port Arthur to 
Winnipeg is now before the Dominion Parliament, and 
is expected to become law. The line, if carried out, will 
cost about 4,000,000/. 


Sanitary InstiTuTE oF GREAT Britain.—The twelfth 
anniversary meeting of the Institute will be held by the 
kind permission of the Board of Managers of the Royal 
Institution in their lecture theatre, Albemarle-street, W., 
on Thursday, July 12, at 3 ee The chair will be taken 
by Mr. Edwin Chadwick, C.B. An address will be de- 
livered by Dr. B. W. Richardson, LL. D., F.R.S., entitled 
“The Storage of Life as a Sanitary Study,” and the 
medals and certificates awarded to the successful ex- 
hibitors at the Exhibition held at Bolton in 1887, will be 
presented. 


Tue Exxcrric Licht on A SwepIsH Rattway.—Elec- 
tric lighting has been successfully tried on the Skane- 
Holland Railway, in Sweden, where a train was de- 
spatched from Helsingborg, fitted with electric light in 
all the carriages except one, so as to demonstrate its 
superiority. ‘here were altogether seventeen incan- 
descent lamps in use, fed from an accumulator in the 
luggage van. The light was very good and steady, and 
all the lamps could be lighted or extinguished in a 
moment. The installation has been effected by Messrs. 
Edwin Audrén and Co., Gothenburg, and it is the in- 
tention to fit all the express trains between Christiania 
and Helsingborg with electric light, 


Firrs AND ExpLosions In SWEDEN.—Monday, June 25, 
was a regular day of fire in Sweden. In Sundswall the 
fire began at noon, and had in a couple of hours spread to 
the other end of the town. At six o’clock the water 
works, which otherwise are supposed to have been good, 
were exhausted, and a large number of the fire engines 
were put hors de combat by the heat. The — at 
Sundswall is considerably above 1,000,000/. In Umea 
the fire broke out in two places, both in the town proper, 
and in a sort of suburb, Holmsund. Before night almost 
the whole town was destroyed, and most of the public 
buildings burnt down. About simultaneously with the 
fire at Sundswall, a fire began in the town Silla Edet, close 
to Gothenburg ; only a few small houses were saved. The 
Arno saw mills, in the neighbourhood of Hudiksval, were 
also destroyed by fire, which spread from the surround- 
ing forests, of which a large area was burnt. The Sandé 
timber stores were likewise destroyed, together with the 
glass works and several vessels, and forssts were seen on 
fire in three or four directions. The destruction of the 
Monday was continued on the Tuesday, when news of 
fires in forests came from Urdersvick, Jersjé, Firila, 
Delsbo, Bjaraker, Hogdal, &c. At Svirdsjé the fire had 
spread for more than four miles, and a number of farm- 
steads were destroyed. In Stockholm there were seven 
fires, which were all got over at an early stage, and there 
were a number of explosions. Monday evening one 
occurred in a building belonging to the school of the 
Royal Artillery, a little later one at Kungsholmen (the 
western part of the town), and one at Ostermalen. At 
five o’clock in the morning two more. Whether these 
explosions, which luckily caused no great damage, are 
owing to maliciousness or to spontaneous combustion, has 
not yet been cleared up, but, the heat having been in- 
tense, the latter is generally believed. The explosives in 
question have been romit, bellit, and extra-dynamite, 
of which the latter is most likely to have ignited. 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1888, 

The number of views given in the Specification Drawings is stated 
page ye An nd i prep ie y 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in ital 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or 
amount k rice and postage, addressed to H. 

The date o; advertisement of the 
cification is, in each case, given after the abstract, wnless 
Patent has been sealed, when the date of sealing is given. 

iy may at any time within two months from the date of 

advertisement of the acceptance of a complete specification, 
ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


GUNS, &c, 


. z. tland, London. Improvements in 
Construction of Ordnance Chiefly for Easy Removal 
and Insertion of Inner Tubes and Liners, (8d. 6 Figs.) 
April 16, 1887.—According to this invention the main tube of the 

n which lies immediately outside the inner tube which is sub- 
fect to wear, is made of such a form (preferably conical with a 
taper on all sides of the interior), that a liner of corresponding 
form can be pushed in. The liner is prevented from rotating 
within the main tube by grooves in the tube and projections on 
the liner to fit these grooves, or grooves are cut in the liner and 

rojections are formed in the tube. Fig. 1 is a section of a breech- 
Codes gun ready for having the taper liner removed. A is the 
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main tube. B is the wire wound outside the tube. C, C are hoops 
with locking shoulders and keys D, D. E is the taper liner with 
grooves and projections at F to prevent turning and to match the 
rifling. G is a plug screwed into the liner but free to move with the 
liner and is fitted with firing arrangementand obturator. H is the 
charge and J, J the shot. Fig. 2 is a section of a portion of a gun 
showing a hydraulic apparatus for removing the taper liner E. P 
is the cylinder, Q the ram secured to the liner E. The waterway Ris 
connected with a pump or accumulator. The same apparatus can 
be adapted for forcing the liners into their place. (Sealed Febru- 
ary 21, 1888). 


5954. R. Low, Woolwich Arsenal. An Improved 
Process or Method of Hardening or Tempering Steel 
Projectiles. (8d. 4 Figs.) April 23, 1887.—According to this 
invention the projectile is hea to the required temperature, 
and is then subjected to pressure in a hot mould, the pressure being 
maintained until the projectile is sufficiently cooled and hardened. 
The apparatus shown in Fig. 1 is designed for use when the entire 
mass of the projectile is to be cond d and hardened 
mould a is made with a central hole a', and its cavity is of such 
dimensions and shape, that the conical end of the projectile b will 
fit accurately in it. Aring dis placed upon the mould a@ and is 
provided with taper segments e which fit accurately within the 
ring, and closely around the cylindrical portion of the projectile. 
These segments can be readily withdrawn from the ring d to 
facilitate the removal of the projectile from the mould a. A 





a central circular a A, which is capable of rotating but does not 
move vertically. @ float P is guided at its lower end by a ver- 
tical pin Land the turret is guided laterally by guides G at the 
sides of the pit. The float P has a volume such that the weight of 
all the movable parts is balanced by the pressure of the liquid 
upon the float. In order to produce this vertical or upward and 
downward motion which constitutes the disappearing action, 
thero is arranged upon the platform A an ordinary windlass (not 
shown) acting on a chain, one extremity of which is attached to 
the turret, the other ext ity being attached to the plunger. By 
winding up the chain in one direction or the other the turret may 
be raised or lowered. Acircular rack F is provided in the movable 
floor A, so that suitable gearing on the fixed part B of the flooring 
enables rotary motion to be imparted to the rack F and conse- 
quently to the floor A, turret T, and float or plunger P. The 
number of men required to work the disappearing turret may be 
still further reduced by using a supplementary plunger which is 
alternately immersed and litted out of the liquid and serves to a 
certain extent to cause the turret to move automatically 
(Fig. 2). The four legs connecting the turret with the float are 
replaced by a hollow cylinder D of sheet metal cut away at the base 
in such a manner as to form connections which slide in holes in 


ig. 2. 
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the movable or rotating floor A and connect the cylinder D toa 
plunger P, which is made with a central passage P!' through the 
centre. The additional or supplementary float or plunger consists 
of a cylindrical water-tight cylinder E forming an annular chamber 
placed upon the n float P. This chamber is made of a height 
equal to the vertical movement of the turret and its upper edge is 
exactly level with the surface of the liquid when the turret is in its 
lowest position, the bottom of the chamber being exactly level 
with the surface of the liquid when the turret is fully elevated. 
This plunger is divided horizontally into two parts m, n. The 
volume of the part m is such that when immersed it exerts a suffi- 
cient upward pressure to cause the turret to ascend with the re- 
quired . This pressure gradually decreases and finally ceases 
when the turret is half-way up, but by this time the current has 
— sufficient momentum to carry it through the other half 
of its travel. This momentum is neutralised by the time the turret 
has reached the limit of its elevation, so as to obviate shock by the 
action of the lower part n, the weight of which is made exactly 
equal to the weight of the volume of water that it displaces. (Sealed 

ay 18, 1888). 
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Karlsruhe, Germany. Improve- 
ments in Verti Breech-Closing M for 
Guns. (8d. 11 Figs.) May 21, 1887.—Thisinvention relates to 
the use in guns in which the breech-block is automatically opened 
on the rising of the breech of the gun on firing, of locking 
mechanism for securing the breech-block in the closed position, 
this mechanism being arranged to automatically release the breech- 
block and allow it to descend on the rising of the breech of the 
gun. Fig. 1 shows the application of this invention to a field gun. 


Fig.1. 








mandrel or core-piece f is inserted in the cavity of the projectil 
to prevent upsetting of its walls or deformation of the cavity. 
This mandrel receives pressure from the hydraulic ram ¢, and 
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transmits it to the interior of the shell. If the conical end only 
of the projectile is to be cond d and hardened, the ring, seg- 
ments, and core-piece are dispensed with, anda ring g of metal 
is placed upon the mould @ to conduct away some of the heat 
from the projectile and thus insure a gradual diminution of the 
hardness of the metal of the projectile at the top of the mould a. 
A disc h of asbestos is placed between the base of the _—- 
and the ram c, to prevent cooling of the base by theram. Figs. 3 
and 4 show different forms of apparatus in which the projectile 
is to be placed horizontally. This apparatus comprises lower and 
upper dies a, a2. The lower die a is suppo' upon a base- 
plate j. The upper die or mould a? may be firmly attached to 
the ramc. The baseplate j is provided with a standard k through 
which is passed a screw 7. A mandrel / is inserted in the cavity 
of the projectile in Fig. 8. In Fig. 4 the screw / is provided with 
a plug which fits into the cavity of the projectile shell. This 
screw prevents the displacement of the projectile from the mould 
when subjected to the pressure of the ram. (Sealed May 11, 1888). 


6629. J.¥.Johnson, London, (/. A. Souriau, Limoges, 
France.) A Hydrostatic aa g Turret or 
Shield. (8d. 2 Migs.) May 5, 1887.—Referring to Fig. 1, T is the 
turret proper which is supported by a float P by vertical legs or 
supports 8,S. The float P is completely immersed in the liquid 
contained in a tank C arranged directly under the turret in a well 
formed by a deepening of the pit in which the turret is concealed 
when depressed. The supports 8, S pass through a floor or plat- 
form B A B formed by a stationary external annular gallery B and 















The gun A is supported by the elevating screw X, and has its 
breech-block B held in the closed position by the strut C*, con- 
nected by the link D? to the gun, so that, on firing, the parts 
assume the position at Fig. 2. In the siege gun shown in ne. 3 
the breech-block B is held in the closed position by the sliding 
spring catch C, having a slotted connection with the gun, and 
connected hy a link ¢ to the carriage, so that, on firing, the parts 
assume the position shown in Fig. 4. (Sealed May 11, 1888). 


LIGHTING AND HEATING. 

6148. F.M. Dixon and 8S. H. Dixon, London. An 
Improvement in Lamp Galleries and Globe Holders. 
(6d. 3 Figs.) April 27, 1887.—According to this invention the 
globe is secured in its holder by means of three curved pieces D, 
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each having one end which overlaps the flange of the globe, and 
the other ends working in tubes B, in which are arranged springs 
F that press the pieces D firmly against the globe, whilst allowing 
free expansion of the latter. (Sealed May 11, 1888). 

6652. B. H. Thwaite, Liverpool. Improvements 
in a of Combustion of Spray or Gas from 


or ting 
go an therefor. [sd. 13 Figs.) 

May 6, 1887.—Referring to Fig. 1, the liquid hydro-carbon is sto 

in veggel 1 from which the oil is aspired by means of the aspirator 


6. Steam or air under pressure for aspiration is supplied by the 
pe 8. The spray issues from the cup-shaped nozzle 10 produc- 
ng a brilliant flame, the products of combustion pass through 
the recuperative arrangement 11 passing around the air suppl 
tubes 11a. The air supply enters to the centre 12 throug! 
the pipe 13, then flows yy -y~ air tubes 114 into the annular 
space 14, and descends by tu in pipes 15 to the annular cavity 
16a around cup 10 of burner; the air then meets the oil gas or 
spray and the result is a flame of higher intensity in proportion 
to the increased degree that the air supply is hea The air 
supply may be obtained by means of a steam jet aspirator 16. In 
Fig. 2 the liquid hydro-carbon in vessel 17 is volatilised by the 
combustion of part of the oil in a cone-shaped combustion cham- 
ber 18, having a corrugated side and slitted air openin 
The oil, which is syphoned from vessel 17 by means of the 
ipe 21, provided with a safety valve 22, flows along a circular 
istributing pipe 23, and flows through perforations in its lower 
side on to the side of busti hamber where it flows down 
the corrugations, the air to support its combustion flowing 
through the air spaces between the corrugations, The products 
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of combustion escape through the centre of vessel 17 by means 
of the chimney tube 24. In Fig. 3 the spray or vapour is 
produced by a steam jet flowing through the oil from a supply 
pipe 80. The ducts of bustion from the flame are drawn 
down a central. chimney 31 by a steam jet 32. The heat of the 
products of bustion is transmitted to the air flowing to sup- 
port combustion and also to the oil in vessel 33. The products of 
combustion flow around the vessel 33 through space 34 and ascend 
through chimney 35. Fig. 4 shows the application of this in- 
vention to heating purposes. The oil is injected by means of 
steam or air into the end of a steel retort 43 where by a screw 
blade arrangement 44 encircling the central inlet pipe, it is brought 
into contact with the heated sides 45 of the steel retort, and volati- 
lised and issues in a gaseous condition from the end of the retort, 
being deflected by a baffle plate 47 around the retort. The air 
supply enters from the collecting chamber 48 by an opening which 
can be closed by means of the plate 47 operated by a screw wheel 
50. The flue, if corrugated, is provided with rings 51 of fire- 
brick placed in the corrugations as shown in the figure. (Sealed 
June 1, 1888). 

8697. H. H. Doty, London. An Improved Method 
of and Apparatus for Generating Light and Heat 
from Mineral or other Oil. [lld. 5 Figs.) June 16, 1887. 
Pere) iy Fig. 1, the lower extremity of a copper coil a is 
connected by a feed pipe b to an elevated reservoir B. The upper 
end of the coil a is connected by pipes f with a burner g. The oil 
ascending through the pesstendy heated coil a@ circuitously is 
conve into gas and is delivered through the burner gin such 





























a manner that, on the gas being ignited, the flame fills the interior 
of the cylindrical space surrounded by the coil, and impinging 
with great force upon its inner surfaces, heats the upper end toa 
cherry-red heat. The space left between the lower end of the coil @ 
and the upper surface of the stand A is sufficient for the passage 
of enough air all round the coil a to admit of the com- 





bustion of the gasin its passage from the burner g up through the 
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interior of the coil a. This combustion will continue so long as 
the oil is supplied to the coil a from the tank or reservoir B. 
Fig. 2 shows a modification in which the coil a is placed directly 
over the reservoir B. The oil contained in the reservoir is forced 
up the pipe bto the coil a by an air pump h havingahandlei, A 
sufficient air pressure can be thus produced in the reservoir B to 
force up all the oil contained in the latter without the necessity of 

umping in any more air. The coil a having been previously 
heated by a small quantity of oil admitted to the saucer e through 
the stop-cock d, the stop-cock ¢ is opened so that the oil rises from 
the tank or reservoir B through the pipe 6b tothe coil a, being 
forced up by the pressure in the tank or reservoir. (Sealed 
May 11, 1988). 


7067. W. H. Beck, London. (4. Krieger, Paris.) New 
or Improved Automatic Apparatus for the Produc- 
tion of Carburetted Air Gas. (8d. 3 Figs.) May 14, 
1887.—On the top of a box a are placed eccentrically two hollow 
cylinders b and ¢ having between them an annular space hermeti- 
cally closed at the bottom, and in which space works an inverted 
bell or gasholderd. A furnace g contains a vaporiser k placed 
overagas burnerh. The latter is supplied with gas from the 


gasholder @d. To the vaporiser k in the furnace g are connected a 
pipe m for establishing communication with the elevated reservoir 
of liquid hydro-carbon, and a pipe n for conducting the hydro- 
carbon vapours from the vaporiser k to the injecting apparatus p, 
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The injecting apparatus consists of a nozzle n! and its conductor 
n? both inclosed in a box p connected to a drying chamber r con- 
taining chloride of calcium, The entrance of air into the drying 
chamber r is regulated by the gasholder d which acts on the lever 
q, one end of which carries the valve g'. The weight of the free 
arm of this lever regulates the normal position of the valve. The 
mixture of the hydro-carbon vapours and air, effected by the auto- 
matic action of the injector, constitutes the carburetted air gas 
which then passes through the tubular standard ¢ into the bottom 
box a, the inner of the two concentric cylinders c and under the 
gasholder d. The gas escapes thence by the pipe A! to supply the 
gas burner h in the furnace g, and by the other tubular standard 
t' to the heating or lighting apparatus. (Sealed June 1, 1888), 


1150. J. S. Sellon, London. Improvements in 
Apparatus for Lighting by the Consumption of Gas 
and Air. (8d. 3 Figs.) January 25, 1887.—Fig. 1 is a diagram 
illustrating the simplest form of a lamp consisting of a glass tube, 
the lower portion G constituting a transparent mixing chamber 


and the upper portion I constituting the chimney, the gauze a 
being between them. A is the air and gasinlet. The “‘ gauze” a 
is fixed ina ring or frame F. The radial lines show how the light 
from the incandescent “ gauze” @ is diffused on all sides with 





practically no obstruction. Fig. 2 representsatablelamp. G is 
the transparent mixing chamber to which gas, under ordinary 
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pressure, is supplied by a pipe B passing through the col C of 
the lamp and being provided with a cock D for regulating, as re- 
quired, the passage of gas to the burner. In the column C and 
below the top of the gas pipe Bare openings E, through which 
air is admitted to the interior of the ition to mix with the gas 
in its passage tothe burner. G is the transparent chamber con- 
stituted by a globe over the gas and air inlet of the form of a bowl 
provided with a cover H in which is the hole for the “gauze” a, 
which gauze, when the mixture of gas and air (admitted to the 
transparent chamber G and passing through it) is ignited, becomes 
incandescent and emits a powerful light which radiates through 
the transparent chamber. Above the cover H and surrounding 
the opening in which the “‘ gauze” a is placed, there is placed a 
chimney I. Fig. 3 ilustrates a lamp in which the gas and air are 
led in from the side. The gas and air pipe A enters the side of an 
annular mixing chamber G2, with flanges g and g?. The flange g 
serves for the bearing of the flange of the globe constituting the 
transparent chamber G, a washer of asbestos g3 intervening, 
There is a space g4 between this flange and the inner wall of 
the chamber G2 through which the gas and and air pass into the 
transparent chamber G on their way to the gauze a to be there 
consumed and maintain the incandescence of the gauze which is 
supported between asbestos rings j secured to the flanges g?, The 
“‘gvauze” @may be of any material, metal, or alloy, which will 
stand the heat, and it may be perforated or reticulated. (Sealed 
February 14, 1888). 


TRANSMITTING MOTION. 


2247. W. Mather, Salford. Lancaster. (J. Hunter 
and Son, North Adams, Mass,, U.S.A.) An Improvement 
in Friction Clutch Pulleys. (6d. 1 Fig.) February 12, 
1887.—The pulley B is made with an elongated boss or sleeve C 
bushed to turn freely on the shaft A which passes throughit. On 
the exterior of this sleeve is fitted a collar F grooved to be engaged 
by a forked lever by whichit can be slid to and fro. Two ears upon 
this collar are connected by adjustable links d to two lever anns c 
fixed respectively on two right and left-threaded screws b which 
are turned in the one or the other direction according as the collar 
F is slid along the sleeve C towards or away from the pulley B. 
These two screws b are engaged with flanges @ of two half rings E 
which embrace a cylindrical boss D fixed on the driving shaft A. The 
half rings E are held to the face of the boss of the pulley B by bolts 
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or screws situated in a diameter at right angles tothat of the division 
of the half rings, and these bolts or screws pass through holes 
radially slotted so that they operate as drivers while they allow the 
half rings to be moved a little towards or away from the boss D. By 
sliding the collar F in the one direction the screws b are turned so as 
to draw the two half rings E together, causing them to clamp the 
boss D, and in that case the pulley is driven by their frictional 
hold on the boss. By sliding the collar F in the opposite direction, 
the boss Dis unclamped and the shaft A revolves without driving 
the pulley B, which, with the clamping apparatus, remains sta- 
tionary. The boss D, instead of being fixed on the shaft, may be 
fitted with a feather so as to be capable of being slid along the 
shaft away from the pulley and its clamping rings. (Sealed Feb- 
ruary 14, 1888). 

12,745. W. H. Paine, Brooklyn, New York, U.S.A. 
Improvements in Grippers for Cable Railways. 
{lld. 6 Figs.) September 10, 1887.—The jaws of the gri: 
are constructed upon malleable cast steel frames 1, 1¢ denned 
ing from the floor of the car, and pivotted upon one common 
centre 2. This centre from which the jaws of the grip depend is 
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considerably to one side of the vertical plane of the cable. The 
jaw 1 is drawn from the position in which it would naturally hang, 
and held against movement in either direction (thereby becom- 
ing a rigid jaw) by an adjustable link 3 or other suitable connec- 
tion with the floor of the car, By this link the jaw 1 is held insuch 





Pp that its gripping surface will be contiguous to the side of 
the cable o; te to the jaw 1¢, while the latter will swing un- 
restrained from the point 2. When the centre of gravity of the 
jaw 1¢ falls directly beneath the point 2 the cable will drop away 
from contact with the gripping surface of the jaw 1, and the 
gripping surface of the jaw 1 will be out of contact with the 
cable. Affixed to the rigid jaw 1 is a guard bar 4 which extends 
from end to end of the grip in a plane parallel to but a little to 
one side of the cable (Fig. 2). This guard bar is provided at each 
end with an inclined or upturned portion 4¢ , the foremost one of 
which comes in contact with a loose pulley located by the side of 
the depressible cable-supporting sheave and thereby depresses said 
pulley and sheave, the horizontal portion 4° of the guard bar 
serving to hold them in their depressed position while the grip is 
scrapers Be prevent the latter from being injured. After the grip 

the supporting sheave, the latter is permitted to resume 
its normal position gradually and without any sudden shock by 
the incline 4¢ at the rear end of the guard bar 4. The roller grip 
consists of two pairs of rollers 6, 64 , one roller of each pair being 
carried at the respective ends of the frames 1,1¢. Each roller is 
journalled in an independently swinging frame 7, which is con- 
nected to the main frame and has a limited swinging motion in a 
horizontal plane. (Sealed February 21, 1888). 


METERS. 


5013. G. Teideman, London. Improvements in 
Liquid Meters. [lld. 8 Figs.) April 4, 1887.—The large 
chamber is made in two pieces A, A! bolted together with a dia- 
phragm B between them, clamped to a piston-rod C. On the 
other end of the piston-rod C is a stop C! and projections C*, C*. 
The small chamber is made in two parts D, D! bolted together 
with a diaphragm E between them, clamped to a piston-rod F, 
carrying a stop F!, Water is supplied to the upper chamber or 
reservoir through the inlet pipe I; it passes up through the 
grating I! into the interior of the casing. The large chamber has 
supply ports a, a! leading into it, one on either side of the dia- 
phragm, and a discharge port a* ; the ports a, a' are alternately 
covered by a valve G. The small chamber has supply ports d, d! 
leading into it, one on either side of the diaphragm, and a dis- 
“~~ port d?; the ports d, d' are alternately covered by a valve 
H. The valve G is moved by the piston-rod F by the link F? 
being kept on its seat by the bar G1, and the valve H is moved by 
the rocking lever J acting on the link H' ; this valve is kept on its 
seat by the bar H?. In Fig. 1 both pistons have just completed 
their outward stroke. Water can now pass to the under side of 
the diaphragm B, which immediately commences to rise. This 
movement causes the stop C' to pass up in front of the bar F‘ on 
the piston-rod F, which is thus locked ; further movement of the 
piston B causes the projection C* to come against the face of the 
top end of the rocking lever J, the end of which, towards the last 
part of its movement, comes against the inner end of a slot formed 
in the link H'. This now moves the valve H, closing the port a! 
from the reservoir, but opening it to the outlet O by the port d?, 
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and uncovering the port d, admits water behind the small dia- 
phragm E, which cannot, however, move outwards until the stop 
C! has moved clear of the stop F'. So soon as they are clear, the 
small diaphragm moves the valve H, which closes the port a from 
the reservoir, opening it to the discharge port a? ; it also uncovers 
the port a'!, admitting water to the top of the diaphragm B, which | 
at once commences to move downwards. The stop C' coming 
behind the stop F! again locks the small diaphragm; further 
movement of the diaphragm causes the projection ©? to come 
against the face of the bottom end of the rocking lever J, the end 
of which, towards the last part of its movement, again uncovers 
the port d!, and thus an intermittent to-and-fro motion is given 
to the diaphragms, the small one being always locked by the large 
diaphragm until the latter has completed its stroke. At each 
stroke up and down of the diaphragms both the large and small 
chambers discharge a quantity of water equal to the capacity of 
both chambers into the outlet passage O. In order that the num- 
ber of strokes may be registered and the quantity of water de- 
livered recorded, the projection C* on the piston-rod C comes 
against first one end and then the other end of a lever K keyed on 
a spindle L, on the outer end of which is a lever K', to which is 
attached a weighted ratchet pawl K* working into the teeth of the 
ratchet wheel K° and imparting motion to it; a stationary pawl 
K¢ prevents backward movement of the wheel. The ratchet- 
wheel K* has a bevel-wheel attached to it, and this gives motion 
to a pinion M fixed to a worm which gears into a wormwheel, 
giving motion to an ordinary meter recording mechanism having 
a dial face and pointers. ( May 25, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United Btates of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand, 
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THE AMERICAN SOOIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorRESPONDEDT.) 

‘¢ A Sport Way to Keep Time and Cost” was the 
paper of Mr. H. L. Binnse, and was illustrated by 
achart. For every man’s name on the left side of 
the sheet there are six horizontal lines, one line 
for each working day of the week. The kind of 
work, whether slotting, drilling, or whatever it 
may be, is noted in the first square to the right 

































CONNECTING RODS, 





day. As to the weight, a casting of 14,000 lb. cost 
2.8 cents, and 14,800 lb. cost 2.7 cents. 


TopicaL Discussions. 

A topical discussion followed on ‘* What data 
have you for design of hemp rope transmissions, 
especially where several parallel ropes replace a flat 
belt ?” 

It was stated the tension should never exceed the 
elastic limit of the rope, and the speed should be 
high and the traction light, and that cast-iron wheels 
should be used with grooves accurately turned ; the 


Fig. 6. 
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(See next page.) 


Fig. 8. 





of these names. Then comes the contracts with 
their leading subheads, the various ‘‘ specials” being 
still further to the right. The wages paid are shown 
at the extreme right. The timekeeper, on his 
rounds, decides once for all to which subdivision 
the work belongs, enters the time in its square, aud 
there is no copying to be done. At the end of the 


week the hours each man has spent on each sub- 
head are summed up and their value in money 
entered on a separate sheet, where the cost and 
weight of the raw materials are kept. 

In discussing the paper on cost of foundry work 
it was stated 


e cost of castings varied from day to 











PORTABLE EXCAVATOR. 


(See page 27.) 


least diameter of a wheel should be thirty-five times 
that of the rope. The efficiency increased with the 
velocity. 

The breaking strain of untarred rope varies from 
7000 Ib. to 12,000 1b. per square inch. The splice 
should be 9 ft. to 10 ft. long. 

A member stated that in a case of rope transmis- 
sion for 30 horse-power, the rope passed six times 
around the pulley, In another instance 19 horse- 
power was transmitted at a speed of 1300 ft. per 
minute, and another case was cited of vertical trans- 
mission 150 ft. high with twostrands of rope. The 
form of splice was then discussed, and the balance 








of argument established a long splice as preferable 
to a short one. 
Excursions. 

That afternoon (May 9) the Society visited the 
Fiske University, and this and other visits of a social 
character will be chronicled in a succeeding article 
setting forth Nashville and its surroundings. From 
here the members went to West Nashville to see the 
plant of the Nashville Iron, Steel, and Charcoal Com- 
pany. General Willard Warner made an interesting 
address of welcome. This company have two fur- 
haces 12 ft. by. 60 ft., each having two Gordon 
Whitwell hot blast stoves 16 ft. by 55 ft., with an 
estimated capacity of 60 tons per day. It is the 
intention to run one furnace on charcoal and one on 
coke. The most interesting feature was, however, 
the forty-two chareral kilns working under the 
patent of Dr. H. M. Pierce, who explained at some 
length their plan. 

The object sought in making charcoal was to 
obtain as large an amount as possible from the 
| wood and also to save such of the bye-products.as 
| would prove of commercial value. The economy 
| claimed was as follows : 

A cord of wood under the old process yielded on 
|an average 35 bushels of charcoal, worth 2.10 dols. 
| Under the Pierce system a cord produced 50 bushels 
‘of charcoal, 3 dols.; 150 lb. acetate of lime, 
| 2.62 dols. ; 24 gals. alcohol, 1.93 dols., or a total of 





7.55 dols. Applying the illustration to a charcoal 
furnace making 50 tons of iron a day, the saving by 
the Pierce process over the old in a year was 15,642 
cords of wood. Carrying the illustration further, 
he showed that in treating 40,000 cords of wood a 
year under the old system and the Pierce, the char- 
coal furnace under the former would get 1,400,000 
bushels of charcoal at a cost of 66,000dols. and 
receipts of 70,000 dols., while under the Pierce 
process the same amount of wood would yield 


2,000,000 bushels of charcoal, worth 100,000 dols., 
while in addition 100,000 gallons of alcohol, 
worth 77,500 dols. and 6,000,000 1b. of acetate of 
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lime, worth 105,000 dols., would be secured, the 
net profits of the old process being but 4000 dols., 
while under the Pierce it was 134,200 dols. The 
commercial and industrial value of the acetate of 
lime and alcohol thus secured were specially dwelt 
upon, and it was further stated that even the 
incondensable gases were utilised for fuel under 
the kilns 

There were seven plants in operation under the 
Pierce process in 1887, three in Tennessee using 
60,000 cords of wood, two in Alabama using 
82,000 cords, and two in Michigan using 60,000 
cords. 

Two plants are now under construction. The 
Pierce patent has been subjected to litigation in the 
highest courts and decreed to Dr. Pierce. It has 
been patented in the United States, Canada, and 
many foreign countries, but all of the patents are 
now owned by the Nashville Standard Charcoal, 
Tron, and Chemical Company. 

That evening the Society received its formal re- 
ception and welcome. The Governor of Tennessee 
made a most eloquent and effective address. To 
the northern ears of the members the glories of 
Tennessee, which he compared to Paradise, which 
he stated had been transferred intact to this 
region, sounded like self - glorification, and we 
smiled to ourselves, for we remembered that he 
had been at the Democratic Convention ‘‘in all 
that the name implies,” and having the standard 
beverage in mind, we said ‘‘these words, so 
eulogistic, are coined fresh from the mint,” and 
we thought, judging from the wondrous beauty of 
the Nashville ladies, the Paradise of the Governor 
was that of Mahommed, where the faithful are at- 
tended by the houris, and then some of the staid 
members thought how if they were Mormons they 
could elope with half of Nashville; but now writing 
at a distance of two weeks in time and 1000 miles 
of country, your correspondent has not the slightest 
hesitancy in claiming for Tennessee one of the 
most delightful climates, and a section of as beau- 
tiful a landscape as can be found anywhere. When 
to this its truly wonderful natural resources are 
added, it would seem that the governor did not 
overstate its attractions, indeed it would be difficult 
so todo. No wonder your Mr. Hughes selected it 
for establishing the colony at Rugby, and why this 
was not more successful, does not quite appear. The 
writer fully believes it should have succeeded and 
that its failure was probably due to an attempt to 
graft rigidly on to this country manners and customs 
which, while satisfactory in England, were entirely 
unsuited to the newer and fresher land ; a mis- 
take, by the way, not infrequently made by Eng- 
lishmen. 

Professor C. M. Woodward then made an address 
on ‘* The Coming Engineer,” after which an 
informal reception was held in the Historical 
Rooms. 

Few, perhaps, realise the terrific nature of the 
struggle for supremacy waged in 1861. Yet in 
these very rooms was an evidence of it. A copy of 
the Charleston Mercury was shown, the subscrip- 
tion price of which was 50 dols. for six months ; 
the money being that of the Southern Confederacy. 
It. was not as a matter of fact till our army had 
practically exhausted the resources of the South 
that they surrendered. Gallant, though mistaken 
opponents, they were none the less our brothers, 
and to the soldiers all memories of bitterness are a 


thing of the past, and the writer fully believes that, 
should a foreign war arise, there will be none more 
loyal to our flag than the very ones who, in days 


gone by, strove to destroy the Union. More than 
that, he also believes, that all the more enlightened 
among them are to-day glad they failed in their 
attempt. Such are the impressions one receives by 
mingling with these warm-hearted and hospitable 
sons of our ‘‘ sunny south.” 

The next day the Society met in the chapel of 
Vanderbilt University, and afver being welcomed 
by the chanceilior, proceeded at once to business. 
The paper of Professor Thurston on ‘‘ Proportion- 
ing Steam Cylindex ” was the first read. In this 
the statement was made, ‘‘that the best engine for 
a given place is not that which gives the highest 
duty, but that which, all items of cost and operation 
being considered, gives the least average running 
expense for the life of the machine or for an ex- 
tended period of operation.” The professor then 
proceeded to deduce mathematical formule, and 
contrary to his usual practice did not rise above 
cube root. It may be urged in extenuation that he 
was busy with the annual examinations. The paper 





was interesting, but no synopsis can be given as it 
must be studied to be appreciated. 


ConneEctTineG-Rops. 


“*Connecting-Rods,” by Mr. W. F. Mattes, was the 
subject of the next paper, and like all of Mr. Mattes’ 
work showed thought and considerable care. His 
design had several advantages over that usually em- 
ployed and it differs from the ordinary ‘‘marine” 
rod, first, in having jaws of sufficient length to hold 
both boxes; and, second, in having a cap which 
hooks over projections on the jaws. These projec- 
tions are turned concentrically with the rod, and 
the cap hooks are counterbored to match. The cap 
is thus held in position by the combination of hooks, 
box-flanges, and bolts; but the long jaws and the 
counterbore of the cap relieve the bolts of any 
other duty than merely clamping the parts together, 
and no particular accuracy need be observed either 
in turning the bolts or drilling the holes for them. 
As compared with rods having the outer box secured 
by a transverse bolt passing through eyes in the 
jaws, several advantages are claimed. The flat 
parallel sides of the head facilitate the operations of 
forging and finishing ; the tensile stresses are taken 
by bolts, in which the required strength can be 
easily and certainly secured, instead of by eyes, of 
uncertain condition, cut out of a large forging ; an 
unsightly swelling at the end of the rod is avoided, 
and the weight sensibly reduced. Rods with the 
transverse bolt are frequently seen with flat-sided 
heads, but the result is achieved by a disregard of 
nicety in proportioning which is allowable only in 
small sizes. For the main rods of locomotives 
having two pairs of drivers, the transverse bolt is 
most convenient, but this is a special case, and the 
precedent should not be blindly followed. As com- 
pared with the old strap-rod, the new form has been 
found cheaper to fit up and better in use. As com- 
pared with the solid head rod, the open end is a 
great convenience, except on crosshead ends where 
the pins are removable ; the jaws hold the boxes 
with equal rigidity, permit the use of full flanges 
on both boxes, and do away with loose collars on 
the crank-pins. 

Fig. 6 (page 25) shows the plain form designed for 
use in pairs connecting the ends of a crosshead with 
a pair of flywheels. Fig. 7 is the rod used in a 
pair of horizontal blowing engines. In constructing 
these rods the head is first forged solid, holes are 
then drilled for the interior angles, and a block 
slotted out forming the jaws. 


INSERTING AND SECURING CRANK-PIns. 


‘*A New Method of Inserting and Securing 
Crank-Pins” was read. ‘This was designed.to be 
used in a case where the crank-pin had to be taken 
out frequently, and while suited perhaps to that 
special case was not of sufficient general interest to 
warrant description. It brought up, as one thing 
frequently does another—an emetic for instance— 
an interesting discussion on the proper allowance 
for shrinking tyres. The American Railway Master 
Mechanics’ Association considered the average 
shrinkage for locomotive tyres to be yin. for each 
foot of diameter, which amount it was stated was 
below the elastic limit of the metal. The Society 
was also favoured with a story to the effect that, 
when it was necessary to remove an engine wheel 
from its axle, and mechanical means suitable not 
being convenient, it was readily removed -by hand 
after the tyre had been taken off although it had 
previously resisted considerable force ; thus show- 
ing the transmission of compression due to shrink- 
age through the spokes to the hub. The Society 
was now in a humour to lay a corner stone or eat a 
good dinner, and at once proceeded to accomplish 
both these feats in sequence. The corner stone 
was that of the new mechanical school, the gift of 
G. W. Vanderbilt, and will, as one of our papers 
says about all books it reviews, ‘‘ Fill a long-felt 
want.” The University will now make rapid strides 
in mechanical science, for it has an able corps of 
instructors, and only required a ‘‘ local habitation.” 
There was another long-felt want manifesting itself 
about this time, for ‘‘show me the man who can 
live without dining,” and this want was amply sup- 
plied by our lady hosts, who entertained us in fine 
style and waited on us admirably. We then pro- 
ceeded by train to Belle Meade, a beautiful southern 
homestead about six miles off, where General Jack- 
son received and entertained us in true southern 
style. This plantation is the home of some of our 
celebrated horses, and among others that flyer who 
carried off your Derby some years ago, and caused 





many a noble lord to follow Job’s example and 
curse his day. The celebrated Lroquois, formerly 
owned by Pierre Lorrilard, was brought out and 
shown with great pride by ‘‘Old Bob,” who is just 
as much a part of the establishment as its master. 
This venerable old darkey thinks as much of these 
horses as if they were his children ; he always calls 
them ‘“‘ the royal family,” and almost turned white 
with rage and disgust because one of the visitors 
failed to understand them. ‘‘ After habin’ seen 
dese royal family one gemmen axed me ‘ Was dey 
trotters |” The Society were so charmed with the 
place and its sentimental proclivities that it was 
difficult to move them, and all were glad to be taken 
to the woods to have the deer driven up. After this 
episode work was again resumed, and the evening 
session commenced with a paper by G. H. Barrus, 
entitled ‘‘ The Effect of Circulation in Steam Boilers 
on Quality of Steam.” Having found considerable 
priming in a small boiler he was using, which at 
first he attributed to oil in the water, he decided 
to treat the boiler to a large dose of soda, which 
‘“penetrated its whole system” and ‘‘ worked for 
several days.” 


CompounD ENGINEs. 


Mr. Barrus then read a paper showing ‘‘ The 
Performance of a Compound Engine,” the engine 
consisting of two unjacketted cylinders placed side 
by side and connected with an unheated interme- 
diate receiver. The results of the tests given were 
based on the quantity of steam exhausted from the 
engine, the condensed water discharged from the 
surface condenser being measured for this purpose. 
Steam was furnished by Harrison sectional boilers, 
after first passing through an ample-sized steam 
drum. The average indicated horse-power deve- 
loped was 606.53, and the total steam consumed, 
including that used by a circulating pump, was 
44,436.3lb. The steam consumed per indicated 
horse-power per hour was 16.28 lb., and the coal 
consumed per indicated horse-power per hour, based 
on stipulated evaporation, was 1.63 Ib. 

Considerable discussion followed this paper, and 
it closed with remarks on regulating the cut-off for 
low-pressure cylinders of compound and triple- 
expansion engines. ‘‘The Electric Speed Recorder,” 
by the same author, was extremely interesting. It 
worked somewhat like a Morse register, having 
two recording pens, each operated independently 
by an electro-magnet, which is worked by alternate 
making and breaking of the circuit. In one case, 
the oscillating movement of an escapement wheel 
of a clock is used, breaking 120 times a minute ; in 
the other the revolution of the shaft does it. 
During one-half the revolution the two ends of the 
circuit are in contact, and during the other half 
are separated, giving two parallel lines composed 
of dots and dashes 2 in. apart. This instrument 
has registered satisfactorily at 300 revolutions to 
the minute. By drawing perpendicular lines through 
the centres of the dashes marking the beginning 
and end of the interval of time, and counting the 
number of speed dashes and fractions between these 
lines, the number of revolutions is obtained for the 
time fixed. 

Topical discussions closed the evening, but next 
morning, the papers were resumed. 


SuRFACE CONDENSERS, 


‘* Surface Condensers,” by Jay M. Whitham, was 
the first one considered. The paper gave the 
account of the inception of surface condensers, 
traced their history, and stated the arguments for 
and against their use. This paper was followed by 
one on ‘ Duty Trials of Pumping Engines,” by J. S. 
Coon Burdett. This consisted in general of sug- 
gestions ‘or testing engines, and noting several 
important features which he thought were over- 
looked quite often. His paper was highly com- 
mended by those who criticised it. 


THE Strone Locomorive. 

The next paper was probably more discussed than 
any read at the session.. It was entitled ‘The 
Distribution of Steam in the Strong Locomotive,” 
by F. W. Dean. Although seven locomotives were 
compared, the results of but three are considered 
at length in the paper; they may be designated as 
follows : No. 444, which is the regular Strong loco- 
motive, and whose performances were thoroughly 
described in Enoinegerine for April, 29, 1887 ; 
another, No. 383, fitted with an ordinary boiler 
and the Strong valve gear and cylinders ; and No. 
357, having an ordinary anthracite-burning boiler, 
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Stephenson link motion and DPD valves, with De 
Lancey’s balancing device. The following figures 
for actual consumption of water per indicated 
horse-power per hour were given: No. 357, 
26.021 lb.; No. 383, 23.25 lb. ; No. 444, 27.01 lb. 
The average actual water consumption of No. 444 
was thus more than that of No. 357. This is 
inconsistent with the consumption of steam as 
deduced from the indicator, and is therefore to be 
credited to the boiler and the personal equations of 
the men in charge. 

Notwithstanding that the boiler was obliged to 
evaporate so much water, it showed an average 
duty of 7.41 lb. of water per pound of coal, 
while the boiler of No. 357, which was a 54-in. 
wagon-top boiler, evaporated on the average 6 lb. 
per pound of coal, or the evaporation of No. 357 
was only 81 per cent. of that of No. 444. The 
average evaporation of No. 383, which has a 55-in. 
straight-top boiler, was 5.52 lb. of water per pound 
of coal, or only 744 per cent. of that of No. 444. 
These comparisons were made to show the great effi- 
ciency of the Strong boiler over the common type. 
The Strong boiler, while the water consumption 
was very high, brought the coal consumption down 
to an average of 3.64 lb. per indicated horse- 
power per hour, while those of Nos. 357 and 383 
were respectively 4.33 and 424, and whether work- 
ing upon water or steam, 444 used 84 per cent. of 
the coal required by 357 in developing one horse- 
power and 86 per cent. of that required by 383. 
This shows the economy of No. 383 to be due to 
the valve gear, and that of No. 444 to the boiler. 
The true test of the gear is found in the results 
from the cards, which are independent of the boiler 
performances. These results show the consump- 
tion of dry saturated steam by No. 383 to be 81 {5 
per cent. of that of No. 357, and the consumption 
of steam by No. 444 to be 95 per cent. of that of 
No. 357. Thereis no apparent reason why No. 444 
should not equal 383, because the cylinders and 
valve gears of the engines are identical, except that 
No. 444’s cylinder is 1 in. larger in diameter than 
No. 383’s. 

These statements were fully illustrated by indi- 
cator diagrams and results tabulated for ease of 
reference. The discussion was quite animated, and 
Mr. Barrus undertook to show that Mr. Coon, who 
favoured Mr. Dean’s figures, claimed too much for 
this locomotive, but the latter seemed perfectly 
secure in his statements, and withstood all attacks 
with great firmness. The writer’s previous article, 
above alluded to, consisted in statements of what 
he saw, and naturally a man believes the evidence 
of his own eyes; moreover, Mr. Leavitt, who 
made subsequent tests, is so well known on both 
sides of the Atlantic, that anything from him is 
accepted as conclusive. The weight of evidence 
thus far certainly seems to favour this locomotive. 


Strains in Locomotive Borers. 


‘* Strains in Locomotive Boilers,” by J. S. Ran- 
dolph, was next taken up. It consisted of the 
results of experiments to determine the durability 
of stay-bolts in locomotive boilers. It was found 
that the greater the firmness with which the stay- 
bolts were held, the less was their durability, and 
that they broke invariably close to the thicker sheet 
with decided evidence of injury to the metal near 
the thinner sheet. The cause seemed to be due to 
expansion and contraction bending the bolt, and the 
strain thus caused was localised in the bottom of 
the thread. The author found the use of large easy 
curves for flanges and very soft metal throughout the 
boiler the only methods successful in overcoming 
this difficulty. 

SreamM Excavators. 

‘¢Steam Excavators” was the next paper by W. L. 
Clement. The plan and elevation of the design 
described by the author are shown in Fig. 8, which 
shows the excavator ready for railway use. The 
car is especially prepared, the body being made of 
I-beams with wrought-iron end sills and an iron 
frame. The operation of digging is a combination 
of a thrust to the dipper by the piston-rod of the 
steam cylinder, and the raising of the dipper by the 
hoisting engine. The crane is worked by two wire 
ropes one on either side, and set at an angle 
of 200 deg. In one instance cited, the excavation 
during six months averaged 1 cent per cubic 
yard, which included all expenses. The machine 
can readily be handled by a small crew, and in 
these days of strikes this is no small recommenda- 
tion. 

(To be continued.) 


SUBMARINE MINING. 
By Lieut.-Colonel Bucknitt, R.E. (Ret.) 
(Continued from page 635, vol. xlv.) 
THE PERSONNEL AND THE STORES. 


THE organization and superintendence and de- 
signing required for submarine mining are per- 
formed in our service by the officers of the Royal 
Engineers, who are frequently expert beatmen, and 
who, from their high educational attainments are 
easily trained in the scientific portions of the work. 
It is rather hard upon them, for experience shows 
that it practically destroys their chance of seeing 
active service in the field. As for the men it is 
impossible to give any sound reasons for employing 
our most expensive and, under many conditions, 
our most useful soldiery in this manner. Our small 
force of Royal Engineers would be urgently re- 
quired at the front in the event of a war of such 
magnitude that our harbours would have to be 
mined. The same argument applies with equal or 
greater weight to our Navy, and to a less extent to 
any other portions of our fighting forces. 

For this reason, if for no other, it is important 
that civilians should perform all the services pos- 
sible which are connected with harbour defences. 
Submarine mining is certainly one of them. An 
attempt is being made at some ports to employ the 
volunteers as miners, and no pains should be spared 
to insure success if possible. But the results to 
date are not encouraging. It is not a popular ser- 
vice with them. It is rather cold, wet, and dirty 
work with very little of soldiering about it. Much 
of it is very like oyster dredging with more tallow, 
tar, and twine. Only a small proportion of the men 
are required for the scientific arrangements con- 
nected with the electrical gear. After an expe- 
rience extending over a number of years I am con- 
vinced that most of the work can be properly and 
economically performed by civilians under the 
superintendence of trained officers. At Singapore 
and Hong-Kong, Malays and Chinese boatmen, 
who cannot speak the English language, and who 
are only instructed for short periods annually, have 
been employed with satisfactory results ; the work 
being directed by a small nucleus composed of 
highly-trained regulars. Much more then should 
civilians and volunteers at home be able to act in a 
similar manner, but the nucleus may be composed 
of men permanently employed at each port. 

Intelligent men of experience in boat or steamer 
work, soon learn how to proceed. To fill a drill- 
book with directions that No. 1 shall do this, No. 2 
that, and so forth, savours of military pedantry. 
The civilians employed by the dockyards or by the 
Trinity Board in laying and raising Channel buoys 
are not drilled by numbers, and in practical sea 
mining the drills are seldom followed. Indeed, it 
is not possible, because the circumstances vary so 
frequently. Asa rule, one or two good men in each 
squad do most of the work, and the rest assist when 
required. No doubt itis difficult to convert soldiers 
into sailors; but the drill-book assists in the process 
no more than the guernseys and men-o’-war caps 
that are doffed. 

Whenever possible the men employed for the 
water work connected with submarine mining should 
be able-bodied seamen, who should sign articles 
and be under the discipline of the masters of the 
mooring steamers who themselves are under the 
orders and guidance of the superintending officers. 

The rough work on shore, such as coiling cables, 
moving weights, &c., can be done by labourers, 
and the electrical work can be done by permanent 
hands who have received a special training, whether 
it be in or out of the service. There is not the 
slightest necessity for a single scarlet jacket or pipe- 
clayed belt. The men should be clad as boatmen. 
They should not be moved en bloc from one station 
to another at the beck and call of the adjutant- 
general. They should be or become acquainted with 
the local peculiarities of the waters of their port. 
The working parties and the programme of opera- 
tions for the { should not be upset by unforeseen 
regimental troubles. If men misbehave themselves 
as civilians they can be discharged. A number of 
men would not daily be required for all kinds of 
regimental and garrison duties. In short the work 
during peace would be done, where it is now done 
at all, with a considerable reduction in the numbers 
of the personnel, and a still greater saving in £s. d. 
The idea that Sapper labour is cheaper than civilian 
labour is entirely fallacious. In a paper read at 





the Royal United Service Institution on March 18, 


1887, I showed that the cost of a high-class civilian 

crew in a large mooring steamer came to 5d. per 

working hour per man and that the cost per work- 

ing hour per man of a submarine mining company 

of Royal Engineers was ls. Good labourers can be 

hired for 3d. in the winter and 4d. in the summer 

for temporary employment, and expert boatmen for 
6d. an hour. But efficiency is of more importance’ 
than cost, and if it could be shown that the service 
is better performed by Sappers than it can be by 
civilians no one would desire a change if the Sappers 
were not wanted in war for other duties. But this 
cannot be shown. The companies are frequently 
moved, the men transferred, before they learn 

local peculiarities ; and the works are interfered 
with by regimental necessities. 

Those who advocate soldiers for sea mining fear 
that civilians would bolt when war came upon us. 
If so, they must also anticipate the desertion of the 
personnel from Her Majesty’s dockyards, as these 
men are as likely to be ‘‘under fire” as the sub- 
marine miners. Higher pay would be expected and 
be given, but no man worth retaining would desert at 
such atime. Soldiers and sailors should not forget 
that civilians are as courageous and patriotic as 
themselves. Neither courage nor patriotism are 
however required. The men would remain for 
other and more prosaic reasons. The personnel 
for an ordinary station might be somewhat as 
follows : Two or three highly trained officers for 
directing ; one mooring steamer with civilian 
crew; one mooring party, six civilians, under a 
good leading hand; one depdt party ditto; one 
storekeeper. Engine drivers and electricians, ac- 
cording to requirements, to keep the machinery 
and electrical equipment in good order. Artisans, 
labourers, and boatmen hired as required. Also 
one small company of volunteers under local officers 
who are professionally connected with work of a 
similar nature, the employers of labour in small 
shipyards, for instance. Such a company should 
be recruited from the local boatmen, shipwrights, 
and artisans. Men should be encouraged to join, 
not boys. Directly war appeared to be imminent, 
additional civilian electricians, engine drivers, and 
labourers would be secured. Much difficulty will 
always be met with in finding time and opportunity 
to teach a volunteer company the multifarious 
duties of a submarine miner. It is therefore desir- 
able to divide the work as far as possible, and teach 
the men in syuads to do a few things well, rather 
than the whole indifferently. If experience should 
prove that the volunteer movement is not applic- 
able to this class of work, an honest attempt should 
be made at some of the stations to work with a 
permanent establishment of civilians, and a com- 
parison could then be made between the relative 
cost and efficiency of this and the present military 
organisations. 

The Royal Engineer and auxiliary forces now 
employed are quite insufficient, and the danger 
caused by this deficiency is increased by the 
extreme and totally unnecessary complexity of 
our service arrangements which entail a long and 
careful training of the personnel in order to insure 
success. 

This training should in any case be simplified as 
much as possible by teaching the men certain duties 
and keeping them to these duties, instead of making 
them so many jacks-of-all-trades and masters of 
none. If a man is to drive an engine when war is 
declared, why teach him electricity ? If another 
is to operate an electric light, why teach him sub- 
marine mining? The officers alone need to know 
it ell thoroughly. As to the rest, there should be 
division of labour and division of instruction. With 
a military system it is very difficult to do this. 
Tom goes on guard and John must take his place 
on the works, or the works must stop. Each must 
know a little about a great deal. It is far better 
for them to know a great deal about a little. With 
civilians on the works this idea can be followed out. 
But whatever may be the personnel, and whatever 
the system of firing and testing the mines which is 
adopted by any country, they should be such that 
the mines can be very quickly laid after the order 
to do so has been received. If our present system 
and personnel be satisfactory, let the Commander- 
in-Chief suddenly and unexpectedly give an order 
that the mines shall be laid forthwith in all our 
harbours which are assumed to be prepared for such 
an event, and let him countermand the order at the 
end of a fortnight and ask for reports from all these 
stations showing the progress of the work at that 





time, the number of mines laid and in working 
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AUTOMATIC FLOOD GATES. 
DESIGNED BY MR. M. D, CZVETKOVICS, VIENNA. 


(For Description, see Page 30.) 
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order, with their firing stations and operators, the 
number of test rooms fitted and provided with the 
necessary trained testers; the number of electric 
lights efficient, &c. The result would perhaps open 
the eyes of H.R.H. to the fact that secrecy in sub- 
marine mining is now made with the indefensible 
object of hiding our weakness, not our strength. 
The position and number of the mines only need 
be secret. All the rest should be brought to the 
light of day, and until this is done and public 


criticism can be brought to bear upon it, the_ 


present -complicated system and utter want of 
proper means to work it, and the present lack of 
organisation will continue. Some fine day a great 
naval war will throw us on our beam-ends and the 


officers at every station will cry out in vain for the | 
highly trained electricians and personnel generally 


which are required. A trial at one station, like 
that which took place at Milford Haven, is no test 
whatever, because personnel, stores, and steamers 
were promptly transferred from other stations to 
the scene of operations. Even thon it took weeks 
instead of days to get a section of the defences into 
working order. 

The most pressing requirement and the most 


difficult to obtain, is a hard-headed soldier as | 


executive chief of the whole of our harbour and 
river defences. One who is a good organizer, and 
possesses force of will to get his intentions fulfilled. 
One who would insist upon the forts being mounted 
with guns of some sort, and the magazines filled 
with ammunition. One who would not sacrifice 


pending the conclusion of innumerable experiments. 
One who would claim to know precisely how long 
it would take to mine our harbours and garrison 











our forts. One who would encourage simplicity 
and efficiency and who would firmly resist com- 
plexity of work and design. 

In dealing with submarine mining alone, he 
would find plenty to do. 

Our mines contain apparatus requiring a number 
of delicate and difficult adjustments which are 
easily put out of order after the mines are laid. 
The mooring steamers then have a lively time, 
daily repairs being generally ——_ 

A foreign officer told me recently that some 
mines had been laid in his country for five 
years and are still in good order. I do not re- 
member any instance in which our mines remained 
down for five months, only a portion will remain 
in good order for as many weeks, and some become 
unserviceable in five days or five hours. 

The system is so intricate that success cannot 
possibly be secured with any certainty, and the 
instruction of efficient operators is most difficult 
and tedious. 

These remarks apply not only to the mines, but 
to the apparatus on shore, especially in what are 
termed the test rooms. Here will be found a 
perfect network of wires, commingled with galvano- 
meters, telephones, commutators, batteries, wander- 
ing leads, &c., on which various electrical tricks 
can be performed. Unfortunately, they only tell 
the operator when the mines get out of order, and 
not always that, for an electro-contact mine has 
been known to test in a very perfect manner when 


‘lying on the bottom! If all this delicate appa- 
present safety for future strength, or delay supply | 


ratus could keep the mines in an efficient state, 
something might be said for it. But it has an 
opposite tendency. Simple things remain unaltered 
the longest. 




















The same love for the complex permeates the 
larger stores. Steam machinery is employed where 
hand gear is preferable, being less likely to break 
down at a critical time, or to be damaged by a 
chance shot. For instance, the mooring steamers 
contain much unnecessary machinery, steam cranes 
are used on shore where hand cranes would be 
better, and so on. If doubt be placed on these 
opinions, let a civilian electrical engineer of high 
standing be appointed to report on our mine 
systems ; anda good mechanical engineer on the 
hoisting and mooring and mine raising arrange- 
ments. Important simplifications would soon be 
insisted upon, and the question as to the personnel 
would then become proportionally easier to solve. 

The Stores.—Let us now consider how the stores 
should be procured. The Italianshavealarge govern- 
ment manufactory for submarine mining stores, and 
for some years these stores were largely manufac- 
tured for our service by the Royal Laboratory at the 
Royal Arsenal. Experience, however, proved that 
this system was costly, and that vexatious delays 
frequently occurred, this extra work being more or 
less shelved when it interfered with the legitimate 
work of the department. The requirements for 
submarine mining come in fits and starts, and are 
not well suited for providing continuous work in a 
special department. It would, therefore, have 
been bad policy to start a government factory for 
their special manufacture ; and there is no necessity 
to do so, for all the gear, except the instruments, can 
be readily made in good engineering shops. 

Moreover, the resources of the Royal Arsenal 
would, in the event of war, be taxed to the utmost, 
and the speedy manufacture of submarine mining 
stores could not then be relied upon. For these 
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TRIPLE-EXPANSION SEMI-PORTABLE ENGINE. 


CONSTRUCTED BY MESSRS. MARSHALL AND CO., ENGINEERS, 


reasons the resources of private firms have been 
utilised in this country, and with considerable 
success. 

A few good firms were selected by the Royal 
Engineers, and the orders were for some years 
placed with them, often without competition, when 
the prices quoted were considered to be fair and 
reasonable. In the year 1878 large quantities of 
stores were obtained very promptly in this manner, 
the Royal Engineers directing both the purchase 
and inspection. The ordinary War Office system 
was thrown to the winds, as it always must be in 
times of emergency. It is never applicable to scien- 
tific stores. The system of lowest tender is per- 
nicious when applied to any stores of the kind. Itis 
alike inapplicable to artillery and to engineer stores, 
except perhaps for such articles as picks and shovels, 
when a rigid inspection and high specification and 
pattern may perhaps protect us sufficiently. 

The recent disclosures before the Committee on 
the Sweating System have shown that even with 
such articles as tunics, belts, and saddlery, the 
present system of contracting with the lowest price 
in an open market fails. Much more then must it 
fail when it is necessary to obtain scientific instru- 
ments and stores. At present the Contract branch 
is perfectly satisfied so long as the stores just pass 
inspection. It frequently happens that a large per- 
centage are rejected, causing a serious delay, which 
might have the most serious consequences were we 
likely to require them in a hurry at an outbreak 
of hostilities. Even in time of peace, if arrange- 
ments have been made to send stores to distant 
stations by certain vessels, grave inconvenience is 
occasioned by the stores not being forthcoming when 








(For Description, see next Page.) 
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required. The present system produces prices which 
prohibit high-class work, and firms that pride them- 
selves on never turning out any other kind of work 
cannot secure an order. Shoddy reigns supreme, 
and laughs in his sleeve at an officialdom which he 
endeavours to hoodwink at every turn ; generally 
with facility, as instanced by the two-ply thread, 
&c. Itisno longer an honour, as it used to be, 
for a firm to be on the Government list of con- 
tractors. 

People absolutely unknown as instrument makers 
are asked to tender for the manufacture of con- 
fidential instruments that require the greatest 
nicety of adjustment. Tenders for steamers are 
advertised for, and no less than sixty have been 
recently invited for an important supply. A firm 
which honestly estimated for this order per bolt 
and rivet, and went to a considerable expense in 
doing so, was not in the running. 

Estimates from firms that cannot make an engine 
are seriously considered. Is there any private 
individual, desiring to obtain a good steamer, who 
would proceed in such an unbusiness-like manner ? 

Drawings were distributed to those sixty firms, 
detailed drawings of the general arrangement of 
the steamers and minute descriptions of the hoist- 
ing gear. All this was previously deemed as semi- 
confidential. As, however, the manufacture of elec- 
trical submarine mining instruments, which are 
considered strictly secret and confidential, is often 
placed with a firm having large works at Berlin 
and St. Petersburg, we cannot be astonished. Nor 
could we, if such a firm obtained a contract for 
the steamers, for the low wages of foreign workmen 
will always give them the pull over English firms. 


KEIGHLEY. 





| However, their work is always excellent, and the 
| above remarks are only intended to show that the 
|bread and cheese connected with our national 
defences now frequently goes to foreigners, and at 
a time when English workmen are starving. Re- 
turning to the argument concerning the system of 
obtaining stores in the lowest market, we find them 
frequently purchased at prices which prohibit sound 
work and material, their repairs soon amounting 
to much more than the difference between a good 
and a bad article. 

Inspecting officers are run off their legs, their 
remonstrances are often unheeded, many of the 
stores are rejected on delivery, and those accepted 
often pass muster by a shaving. But there is no 
real saving, as any Jew could tell us. 

The manufacture at the Royal Arsenal, with all 
its delay, was far better than this. The stores were 
excellent, if costly. The remedy is evident. A 
}return should be made to the system followed 
|in former years. The Government lists of con- 
| tractors should consist only of well-known firms 
celebrated for honest high-class work, and the users 
of the stores should have a voice when the lists are 
drawn up. The present system strikes at the rvot 
of all good work. It encourages middlemen, sub- 
letting, and sweating. The middlemen employ 
indifferent workmen, often men who have fallen 
from a good position, and who could not obtain 
a place in any respectable manufactory. These 
men are ground down to work for wages out of 
which it is almost impossible for them to house 
and feed themselves. Their families are either 
starving or in the workhouse. The legitimate 








manufacturer has either to discharge honest 
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hands or pay them such wages that he is almost 
ashamed to negotiate with them. The sweating 
system is gradually permeating the whole of 
English trade. It is not confined to boots and 
belts. It is bringing starvation to the doors of our 
working millions, to our political voters, and the 
present system of Government contracts in all 
branches encourages this undesirable state of 
affairs. Competition between firms well known for 
sound work is sufficiently keen to keep prices down 
to a proper level for such work, and if they only 
competed among themselves, and had not to com- 
pete with the sweater, the prices would be such that 
a healthy emulation to produce the best article 
would be possible. Stores for submarine mining, 
like those for torpedo gear and artillery, cannot be 
made too carefully. So much depends upon each 
link of the chain between mine and firing station 
being in good order. A leaky rivet, a weak shackle, 
a bad electrical connection, or any one of a hundred 
little matters of the kind, may destroy the efficiency 
of an important mine. Cheap gear is a mistake, 
because it is likely to fail, and may do so at a 
critical moment. 
(To be continued.) 





AUTOMATIC FLOOD GATES. 

Tux automatic flood gates which we illustrate on 
page 25 are the invention of Mr. M. D. Czvetkovics, 
of Essegg, and of 114, Mariahilferstrasse, Vienna. 
These gates normally keep the water back until it 
attains a certain level, and then they open at the bot- 
tom, allowing the discharge to take place beneath 
them, so to sweep away all silt and deposit. When 
the level has fallen the gates close, and should it fall 
still lower they fold up, commencing from the top, the 
upper edge of the gate being never more than a 
few inches above the surface of the water. If neces- 
sary the gate may be made to fold up at any time, 
leaving a clear passage above it for the flood water 
and also for boats and barges. 

Referring to the engravings, it will be seen that the 
gate is formed of a system of peculiarly shaped hatches, 
which when raised, hook under one another (Fig. 1), 
and when closed (Fig. 2) fold up into small compass. 
Each hatch a is of sheet iron bent into the form shown 
in Fig. 3, and of a height varying from 8 in. to 10 in., 
according to circumstances. These hatches stretch be- 
tween retaining walls built at each side of the waterway, 
or between intermediate piers when the river is too 
wide to be crossed at one span. They are anchored by 
connecting-rods b (Figs. 5 to 7), which are pivotted 
toa pin secured to a foundation block. A wooden 
grid e (Fig. 8) is connected to the top hatch, and _ pro- 
tects it against floating débris. This grid also helps 
to raise the top hatch, although the main lifting force 
is derived from the pressure of the water.. If the 
hatches are laid in their folded-up position the force of 
_ the water will lift the topmost one until it stops the 
flow. As the water accumulates it will necessarily 
lift the second, third, and fourth hatches, and so on 
until the last is raised from the sill. Then the water 
will escape until the surface level comes to the deter- 
mined line, when the flow will be cut off. A chain 
connected to the bottom hatch prevents the hatches 
being lifted too far. 

In case of sudden and violent floods the space below 
the bottom hatches would not be sufficient to allow all 
the water to pass off, and therefore means are provided 
under these circumstances whereby the entire gate is 
made to fold up and submerge itself, leaving an almost 
clear waterway. In each of the side walls there is 
made a vertical channel with an opening x (Figs. 1 and 
4) above the ordinary water level. In connection with 
each of these channels is a small water-wheel con- 
nected with a windlass. When the water rises high 
enough to pour through the opening / it operates the 
wheel and rotates the windlass, which winds upa rope 
reeved round and round the gate (Fig. 4). This action 
compresses the hatches into the position shown in 
Fig. 2. By means of a sluice valve operated by hand, 
the windlass can be set in action whenever desired. 

A modified form of automatic flood gate or weir is 
shown in Figs. 9to 12. In Fig. 9a is a vertical plate 
hinged to a lever 6, which, in its turn, is pivotted to 
another lever ¢. The pressure of the water against 
the plate ais resisted by a rod ¢ anchored down to the 
bottom of the race. This gate holds the water back 
until the level rises sufficiently for the water to flow 
through the pipe / to the vessel g, which is connected 
by a chain passing over a pulley to the lever d. The 
accummulation of water in the vessel raises the lever 
d and the weir a, and allows the flood to escape 
beneath it. When the surface of the river has fallen 
the parts return to the old position, in consequence of 
the vessel being provided with leak holes through 
which its contents gradually escape. If the flood is 
too great to escape in this way, and rises over the top 
of the weir, it will overturn the latter (fig. 11), and 
a clear course will be provided. As the current abates, 
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the plate a which is buoyant, will rise again (Fig. 10), 
and will finally assume its former position. The length 
of a plate a, is limited to about 20 ft., and in this dis- 
tance has six holding back ties e. 

Mr. A. E. Barthel, care of Messrs. Riasse and Co., 
141, Rue Ordener, Paris, is the agent for the invention. 





TRIPLE-EXPANSION SEMI-PORTABLE 
ENGINE. 

WE give on the preceding page an engraving of a 
triple-expansion semi-portable engine constructed by 
Messrs. Marshall and Co., of Keighley. It was in- 
tended by the makers to exhibit this engine at the 
Nottingham Show, but it was not entered in time. It 
has, however, during the week been on view near the 
Lenton Railway Station in the neighbourhood of the 
show-ground. 

The general design of the engine is so clearly shown 
by the illustration that but a brief description will 
be necessary. As will be seen, the engine is of the 
‘‘underneath” type with frames of channel section. 
The cylinders, which are steam-jacketted, are re- 
spectively 54 in., 9in., and 154 in. in diameter with 
l4in, stroke, and the high-pressure cylinder is fitted 
with automatic cut-off gear. 

The boiler, which is adapted for a working pressure 
of 175 lb. per square inch, has a barrel 6 ft. 2 in. long 
by 2 ft. 6fin. in diameter, and the firebox casing is 
3 ft. Gin. long by 2ft. 74 in. wide. ‘he boiler con- 
tains thirty-eight tubes 6ft. 3in. long by 2 in. in 
diameter outside, The chief proportions of the boiler 
are as follows: 

Heating surface : Firebox 
Smokebox 


Tubes 
Total 


34.0 sq. ft. 
4. 


Grate area LA ae 

Flue area through tubes 

Ratio of heating to grate surface . 
»» area through tubes to grate 


The engine is stated to have given exceedingly econo- 
mical results on trial, but this is a matter which we 
must leave to be dealt with on some future occasion 
when further data areavailable. Meanwhile we annex 
engravings of two sets of indicator diagrams taken from 
the engine under different loads. 








NOTES FROM THE SOUTH-WEST. 

Ebbw Vale Steel, Iron, and Coal Company (Limited).— 
The report of the directors of this company for the year 
ending March 31, 1888, states that the directors are glad 
to be able to announce that the accounts show a marked 








improvement over those of the previous year. e amount 
brought forward from last year’s profit and loss account | 
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was 3360/. 15s. 1d., and the gross profit for the year end- 
ing March 31 amounted to 65,5771. 8s., which together 
gives a total of 68,9381. 3s. 1d. From this amount have 
to be deducted the charges of the head office and the legal 
expenses, 7160/. 16s.; interest on debentures and fully 
paid-up shares, 32,0867. 1s. 8d. ; and depreciation of pro- 
perty, 22,0287. 11s. ; leaving a balance of 14,8237. 10s. 5d. 
to be carried forward to next year. 


The Soar Weather Light.—The Bristol Chamber of Com- 
merce has been informed by the Trinity Corporation that 
a change in the Soar weather light in the Bristol Channel 
will be made either late in August or early in September, 
from which time, instead of the present red revolving 
light, a white flash of greatly increased power will be 
shown every five seconds, 


The West and the North.—On Monday the Great 
Western and the London and North-Western Railways 
inaugurated a new route between the West of England 
and the northern districts. Three express trains now run 
daily (Sundays excepted), to and from Bristol, and Here- 
ford, Shrewsbury, Chester, Birkenhead, Manchester, 
Liverpool, Edinburgh, Glasgow, and Scotland, vid Car- 
lisle, and the Caledonian Railway. In comparison with 
former routes, re facilities are given to passengers 
pr trae Be and from the western counties, as all trains 
convey third-class passengers; and special through car- 
riages also run between all principal stations, including 
Glasgow. One important feature in the arrangements is 
the great saving of time which takes place, the 12 (noon) 
train from Plymouth to Lime-street, Liverpool, occupy- 
ing but nine hours on the journey. The principal towns 
in North Wales, Lancashire, Yorkshire, and the Winder- 
mere lake district are reached on the same day, and pas- 
sepgers leaving Edinburgh and Glasgow at 10 o’clock in 
the morning are due at Plymouth by the midnight express, 
four hours earlier than at present. 


The Bute Docks.—The Bute Docks Bill, which has 
already passed the House of Commons, came on Friday 
before the Duke of Buckingham in the House of Lords as 
an unopposed Bill. The object of the Bill is to confer 
upon the Bute Docks Company additional powers in con- 
nection with its docks and works at Cardiff, inter alia, for 
an extension of the embankment wall, and for the con- 
struction of a viaduct to carry the main line of the Taff 
Vale Railway over the Bute Docks feeder. The clauses 
of the Bill having been gone through it was allowed 
to pass, and in due course it will be reported for third 
reading. 


Tredegar Iron Company.—The report of the directors 
of this company for the year ending March, 1888, states 
that the profit for the year amounts to 22,9171. 19s. 10d. ; 
and after deducting interest on debentures and loans there 
remains a net balance of 10,011/. 12s. 11d., which, with 
27851. 8s. 6d. brought forward from 1886-7, brings the 
amount available for dividend up to 12,2971. 1s. 5d. Out 
of this 10s, 9d. per share has been paid on the A and 7s. 6d. 
“nd share on the B shares, leaving 7971. 1s. 6d. to be carried 

orward to 1888-9, 

Dumfries Dry Dock and Engineering Company (Limited). 

—A few days since a meeting of this company was held 
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at Cardiff for the purpose of considering the financial 
position of the undertaking. It was decided to issue 
70001. debenture stock, bearing interest at 8 per cent. per 
annum, and redeemable in three years, for the purpose of 
completing existing works and providing for certain 
liabilities. Of this amount the directors undertook to 
subscribe among themselves 2500/., and the proposal was 
favourably received by the shareholders present. The 
company was incorporated in 1884, with a capital of 
100,0007. in 2000 shares of 50/. each, for the purpose of 
purchasing the business of the Dumfries on arenes 
and Engineering Company (Limited), with works situa 

in Collingdon-road, Cardiff, and uiring a Clark and 
Standfield patent off shoring floating dock, which has since 
been constructed upon a site on the eastern side of the 
fairway of the Cardiff entrance channel. 


Cardif.—The demand for steam coal has been good. 
The best qualities have made 10s. to 10s. 6d. ; good dry 
coal, 93. to 93. 6d. ; and inferior descriptions, 8s. 6d. per 
ton. The house coal trade has remained in a healthy 
state, with relatively good prices. Patent fuel has shown 
little change. The local iron and steel works are pretty 
well employed, but shipments of manufactured iron and 
steel have been upon a small scale. Heavy section steel 
rails have made 3/. 17s. 6d. to 4/. 2s. 6d., and light section 
ditto, 4/. 12s. 6d. to 5/. 5s. per ton. There has been a some- 
what better demand for iron ore. 


Newport Abercarn Coal Company.—The directors of this 
company recommend a dividend of 6 per cent. upon the 
——— shares for the year ending March 31, 1888, 
eaving a balance of 444/. 2s. 1d. to be carried forward. 
The reserve fund stands at 15,2391, 


Rhymney Iron Company (Limited).—The annual meet- 
ing of this company was held at the Cannon-street Hotel 
on Thursday, Sir H. W. Tyler, M.P., in the chair. The 
report of the directors (which did not recommend the pay- 
ment of a dividend) was adopted. Mr. J. S. Montefiore 
was re-elected a director, and Mr. J. ie was appointed 
to a seat at the board in the room of Mr. G, Fisher. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
flat and quite inanimate last Thursday forenoon, when 
down to af 
Only a very small amount of business was done, none 
being reported in Cleveland or hematite iron. In the 
afternoon it was reported that several quantities of Scotch 
iron had been sold on Canadian account, and that the 
price of Summerlee iron had been advanced 1s. per ton, 
and the result was a firmer market, the price of Scotch 
warrants running up to 37s. 11d. cash perton. There 
was more firmness all round, and at the close the settle- 
ment prices were: Scotch, 37s. 104d. per ton; Cleveland, 
81s. 9d. ; hematite, 41s. 104d. per ton. The market was 
steady on Friday forenoon, the quotations showing no 
change from the rates ruling at the close on the previous 
day, the steadiness being in part due to a rumour that 
four of the Gartsherrie blast furnaces had heen blown out. 
The damping out of these furnaces, however, is only to 
temporary. Further slight advances in prices were made 
in the afternoon, and the closing settlement rates were: 
Scotch iron, 38s. ; Cleveland, 31s. 104d. ; hematite iron, 
42s. per ton. Monday’s market was firm, a favourable 
effect having been produced by reports of a slight increase 
in the weekly shipments and by the improving character 
of the Board of Trade returns. Up to 38s. 04d. per ton 
cash was paid for Scotch warrants in the forenoon, an 
up to 38s. 1d. in the afternoon ; but the closing settlement 
prices remained the same as those of Friday. The war- 
rant market was rather duller yesterday forenoon, the 
closing quotation for Scotch iron being 38s, cash per ton 
buyers. The dulness was partly owing to the fact of a 
number of speculators having succeeded in closing their 
accounts in anticipation of the approaching annual holi- 
days. No business was done in Cleveland or hematite 
iron, but there were buyers for the former at 31s. 10}d. 
and for the latter at 41s. 11d. per ton cash. In the after- 
noon practically no further change in prices took place. 
The warrant market was steady this forenoon, and closed 
firm with buyers at 38s. cash per ton for Scotch iron, and 
sellers asking 1d. per ton higher. For Cleveland iron 
31s. 11d. eight days was paid, and 41s. 11d. cash was paid 
for hematite iron. The price for Scotch was slightly 
easier in the afternoon, but there were no transactions re- 
ported in Cleveland and hematite iron. There is an almost 
total absence of animation in the local pig-iron market, 
and for several days the market will be practically a dead 
letter, owing to the return of the Glasgow Fair holidays. 
During the past few weeks large quantities of Scotch 
iron have been delivered to local consumers, who for 
a number of years have used nothing but Cleveland 
pig iron; and it now looks as if the Scotch iron- 
masters will be compelled either to sell their iron ata 
price low enough to compete with Cleveland in Scotland, 
or to cease making altogether. Owing to the fact that 
four blast furnaces having been blown out at Gartsherrie 
Iron Works, the number now in actual operation in all 
Scotland is now 82, as compared with 83 at this time last 
year. The shipments of Scotch pig iron to Germany and 
and Holland for the six months ending June 30 were con- 
siderably larger than those for the same period of last 
year, but they only helped to balance the falling off in 
the exports to America, Italy, and Russia. If the 
American, Italian, and Russian demand had been main- 
tained this year, the Scotch pig iron export trade would 
have shown equally satisfactory results with some other 
{ manufacturing industries; as it is, however, the 
tch ironmasters have no great reason to complain, as 
the éxports, with the exceptions already mentioned, show 


s. 94d. per ton cash was accepted for Scotchiron. |- 








a large increase on those for the corresponding period of 
1887. Last week’s shipments of pig iron from all Scotch 
ports amounted to 8933 tons, against 7328 tons in the cor- 
responding week last year. They included 400 tons to 
the United States, 1145 tons to Canada, 320 tons to South 
America, 210 tons to India, 490 tons to Australia, 100 tons 
to Germany, smaller quantities to other countries, and 
4617 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 1,003,592 tons, as compared with 1,001,087 
tons yesterday week, thus showing an increase for the 
week of 2505 tons, or upwards of 400 tons as a daily 
average, 


Society of Chemical Industry—Annual Meeting. —The 
annual remy. | of this very flourishing technical Society 
was held in Glasgow last week, and extended over three 
days. Professor James Dewar,F.R.S., of Cambridge, the 
outgoing president, occupied the chair at the business 
meeting, which was held in the Bute Hall, Glasgow Uni- 
versity, on this day week. He delivered an excellent 
address, in the course of which he dwelt at considerable 
ett on the prominent part which the Glasgow district 
had played in scientific and industrial chemistry, and on 
what may be called the thermodynamics of chemistry. 
Tn succession to Professor Dewar, Mr. Ludwig Mond, of 
Northwich, was appointed president of the Society. 
The report submitted by the Council of the Society 
showed that there were about 2400 persons in the mem- 
bership, and that it was in a very prosperous condi- 
tion, It was agreed to accept of an invitation from 
the London section of the Society to hold the next annual 
general meeting in the metropolis. In addition to the 
section there are seven others, one each in Birmingham, 
Newcastle, Manchester, Liverpool, Glasgow, Bristol, and 
Nottingham. After the business meeting of the Society 
was brought to a close, the members paid a visit to the 
International Exhibition, where they were received 
by the Executive Committee of the Exhibition. They 
subsequently spent some time in an inspection of the 

hemical Section of the Exhibition, in which they found 
very much to interest them. On the following day there 


were excursions to a large cotton-printing works near | Re 


Glasgow ; to two of the iron works in the Coatbridge dis- 
trict, where ammonia-recovery processes are in operation ; 
to the Forth Bridge and Broxburn Oil Works, and to 
Nobel’s Explosive Works at Ardeer, near Irvine. 


The Steel Water Main over the Tay Bridge.—Mr. Watson, 
engineer to the Dundee Corporation Water Commis- 
sioners, reports that since January the supply of water 
to Newport has been given by gravitation vid the Tay 
Bridge. The steel main, 9 in, in diameter, laid along the 
new Tay Bridge a distance of two miles, was completed 
during the early part of the year, and was for some months 
subjected to hydrostatic pressure, and has been in constant 
work since January. Notwithstanding the constantly 
recurring vibration by train traffic, neither during testin 
nor working hasa single accident taken place in the meta 
or construction of the pipe, and repairs have been confined 
to some trifling leakages at the lead and expansion joints, 
principally the latter. On the whole this work is proving 
very satisfactory, and for the purpose is greatly better 


be | than cast iron, 


Shipbuilding Contract.—It has just been stated that a 
contract has been placed with a Greenock shipbuilding 
firm for the construction of four twin-screw steamers of 
= tons each, for trading between China and Aus- 
tralia, 


Important Engineering Contract.-—Messrs. Coats, thread 


d| manufacturers, Paisley, has just placed a contract for a 


driviug engine af 2000 horse-power, which is to be supplied 
by Messrs, Fullerton, Hodgart, and Barclay, of the same 
town. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England iron and allied trades 
was held in the Exchange, Middlesbrough, and was well 
attended. The usual facilities were afforded for the ex 
hibition of models and articles of interest to the trade, 
but only two or three persons availed themselves of this 
mode of advertising their specialities. The market was 
again firmer, No. 3 Cleveland pig iron being quoted 
31s. 9d. to 31s. 104d. per ton by merchants and 32s. to 
32s, 6d, by makers. On Monday, Messrs. Connal and Co., 
the warrant storekeepers, had in stock at Middlesbrough 
279,088 tons of pig iron, This is a further decrease of 
2608 tons on last week. Messrs. Connal now hold in 
Glasgow 1,003,592 tons. There is a large volume of trade 
being done, and there is a steady solidity in all the branches 
of the iron and steel trades. The competition between 
Cleveland and Scotland continues keen, and from the 
relative position of each district it is clear that Cleveland 
will be successful in the struggle. In the manufactured 
iron trade there is greater activity and prices are im- 
proving, 


The Actual Prices of Cleveland Pig Iron.—The 
accountants to the Ironmasters’ Association have fur- 
nished their returns, showing the actual prices of pig iron 
during the past quarter. From these it appears that the 
price realised has been 32s. 1.14d. per ton, the price 
during the previous quarter being 32s. 2.21d. So trifling 
is the change that the wages of the ironstone miners will 
be affected only to the extent of 0.0ld. per ton. The 
blastfurnacemen’s wages will not be altered by the present 

rice under the scale, but as a matter of fact, the blast- 
Raraapeunet’s scale has just been brought toa termination. 


Engineéring and Shipbuilding.—There is more activity 





at the shipbuilding and engincering establishments in the 
North of England, and it is expected that for the next 
few months all the yards and marine engine shops will be 
kept fully occupied. 

The Steel Trade.—All the departments of the steel trade 
are busier, and prices are firmer. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Midland Counties Institution of Engi- 
neers.—The annual meeting of this Institution was held in 
the University Buildings, Nottingham, on Saturday after- 
noon. Mr. J. P. Jackson, of Clay Cross, one of the vice- 
presidents, occupied the chair. The chairman in the course 
of poring the adoption of the annual report, said the 
income of the past year, compared with the previous year, 
showed a decrease of 28/. 7s. 8d. The arrears were still a 
serious loss to the Institution. The expenditure was 
321. 5s. 1d. less than the year’s ‘ncome. The Stephenson 
Memorial Hall, built mainly by subscriptions from indi- 
vidual members and supporters of the Institution, in con- 
junction with the public generally, was now on the point 
of being handed over to the Corporation of Chesterfield 
upon payment of the sum of 4000/., about one-fourth of its 
original cost. In consequence of the transfer, the tie of the 
Institution to the town of Chesterfield might become some- 
what loosened, but this would depend upon the policy of 
the new owners of the building. The Council announced 
with regret the intended retirement of Lord Edward 
Cavendish, M. P., from the office of president, a post which 
he had held to the great advantage of the Institution 
from the time of its foundation seventeen years ago. 
His lordship had, however, consented to become a patron 
of the Institution. A discussion took place on a 
paper by Mr. G. E. Coke, of Nottingham, entitled 
‘“*The Dumb Fault.” The writer hoped that greater 
interest would be awakened in the dumb fault, which, 
though a source of trouble and expense at the collieries 
along its line, threw considerable light on the conditions 
under which the coal seams were formed. After this Mr. 
ginald Stanley’s paper, ‘‘Stanley’s Coal Heading 
Machine,” was subjected to a discussion, Mr. Stanley 
says, in working the colliery with which he is connected 
at Nuneaton, it was found necessary at rather short 
notice to open workings in the slate coal seam. This 
measure dipped at an angle of about one in six, and had a 
thickness of about 10 ft. The area of coal to be worked 
was detached, and to get it to the eaten advantage it 
was proposed to drive two main drills down the centre of 
the coal, with slants from them, running right and left to 
the boundary, 100 yards apart, and then sweeping out the 
whole on the homeward journey. How to accomplish that 
object was the question. It so homeo that at that time 
they were engaged at the fitting shop in boring out a large- 
sized steam cylinder by means of a boring bar with tools 
attached, working in bearings fixed to each end of the 
cylinder. At one end of the bar there was a bell wheel, 
and the other end of the bar threaded, and was drawn 
slowly through the “‘ bearing” by the action of a nut 
moved at each revolution. If iron could thus be treated, 
why not coal? and why not an annular groove cut around 
the face of a heading by similar mean:, thus doing away 
with the labour of cutting and holing the faze of the 
heading? From these ideas the heading machine had 
been developed. Mr. Stanley proceeded to give a tech- 
nical description of hisinvention. A discussion followed, 
when the officers for the ensuing year were appointed, and 
new members admitted. 


Iron, Steel, and Coal.—The new quae has opened 
with a renewed demand for iron of all descriptions, and 
last week’s quotations are fully maintained. Low quota- 
tions are, however, the order of the day. In the engi- 
neeering department there is scarcely the pressure of 
work me oS was observable a couple of months ago. The 
orders which were placed at Hunslet for contractors’ loco- 
motives for the Manchester Ship Canal are being rapidly 
completed. Still there is a fair amount of work of a mis- 
cellaneous description in hand. In the coal trade prices 
are considered unsatisfactory, best steam coal only 
realising 5s. 6d. to 6s. 6d. per ton at the pit. Best house 
coal fetches 7s. to 8s. 6d. at pits, whilst common is plen- 
tiful at 5s, 6d. to 6s. 


Sheffield Manufacturers and Chinese Tools.—There are 
now on exhibition at the Cutlers’ Hall, Sheffield, speci- 
mens of tools sent by Mr. Consul Otenham in transmitting 
his report on the trade of Chin Kiang. These tools were 
received in the first instance by the Foreign Office and by 
order of the Marquis of Salisbury were forwarded to the 
Sheffield Chamber of Commerce for the benefit of local 
manufacturers who can inspect them. 


Sheffield Exports to the United States.—The exports from 
the consular district of Sheffield to the United States 
during the quarter ending June 30, show a total value 
of 154,694. as compared with 226,019/. for the correspond- 
ing quarter of 1887. It is, however, an improvement on 
the quarter ending March last of about 2000/. There isa 
slight decrease as compared with March last in the 
export of steel, but an increase in that of cutlery. 


The Pitboys’ Strike at Normanton.—On Monday the 

ny drivers, who are youths, employed at Messrs. 

riggs’ collieries, Normanton, resumed work ; 490 hands 
have been thrown idle by the lads, and these are now 
enabled to return to their work. 








New Yorx.—The New York Chamber of Commerce, in 
its annual report, expresses its opinion that an “ imperial 
future” is in store for that city. In 1880, the population 
of New York and its environs was 2,013,908. This year 
the corresponding population has grown to 2,584,766, 
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NEW BRANCH RAILWAY IN THE WEST 
OF SCOTLAND. 
THERE has just been opened for passenger and 
mineral traffic a newly-laid railway, 84 miles long, 
which runs from Kelsyth to near Denny in the west of 
Scotland. The course of the line is direct eastwards, 
there being only one or two small curves. It leaves 
the Kelvin Valley line on the North British system at 
Kelsyth, and passes through the districts of Colzium, 
Banknock, Dennyloanhead, Bonnybridge, and joins the 
Denny branch of the Caledonian Railway about a mile 
east of the last-named place. The district has beauti- 
ful scenery, and is not without historical associations, 
as in the vicinity was fought one of the battles of the 
Covenanters. It is a populous district, and there are 
a large number of collieries. A short time ago it was 
announced that an important discovery of coal of 
various kinds was made in the Coney Park Estate, 
acquired by Messrs. Brown and Frew, Kelsyth, and 
still more recently another find of valuable Kelsyth 
coal and ironstone was made by Mr. Macgregor, who 
has taken a lease of the minerals on the adjoin- 
ing Banton estate, and is now sinking a shaft. 
Through the estate the railway passes for about 
a mile. This latest discovery of coal of a thick- 
ness of 3 ft. 6 in, establishes the fact that from the 
western terminus at Kelsyth to Bonnybridge towards 
the east, a distance of seven miles, the railway 
traverses one continuous coalfield, the non-develop- 
ment of which in the past was probably due to the 
want of convenient means of transit. Three colliery 
sidings have been constructed, and more will be made 
if desirable. The steepest gradient on the line is | in 
84. There is a viaduct through the town of Kelsyth, 
the length being about 200 yards, principally of arches, 
but at places where it passes over streets there are 
girder spans. Along the route there are thirty bridges, 
half over the line, and half under. Nearly all have stone 
abutments with iron girders. ‘The longest span is about 
50 ft. The line has at present been laid asa single line, 
with five loops. The land has been purchased and the 
over-bridges constructed for a double line. There are 
five stations besides the termini, The line was inspected 
by Major-General Hutchinson, of the Board of Trade, 
preparatory to being opened, and he devoted special 
attention to the viaducts and bridges, and with the 
aid of two heavy tank locomotives tested the structural 
stability and deflection of the several bridges, He 
also tested the signalling apparatus. Both the Cale- 
donian and North-British Railway Companies are 
running trains along the line, Messrs, Formans and 
McCall, Glasgow, were the engineers, and Messrs. 
James Young and Co., of the same city, contractors. 
This year, it may be added, a scheme was promoted in 
Parliament which would make this line a portion of 
the direct line to Stirling. The scheme was opposed 
by some of the landowners on the road and by the 
Caledonian Company, and was lost. It is likely to be 
revived, and will ultimately form one of the leading 
lines to the north of Scotland. 





LAUNCHES AND TRIAL TRIPS. 

On June 26th Messrs. Simpson, Strickland, and Co. 
launched from their yard at Sandquay, Dartmouth, a 
teak-built yacht for the ‘‘ Council of Administration of 
the Ottoman Public Debt,” for use on the Black Sea. 
She is 95 ft. long over all by 14 ft. beam, fitted with 
Kingdon’s compound surface condensing mavhinery, 


On Saturday, the 7th inst., there was launched from 
the yard of Earl’s Shipbuilding and Engineering Company, 
Limited, Hull, the iron screw steamship Equity, which 
they have built to the order of the Co-Operative Whole- 
sale Society, Limited, Manchester. She is of the following 
dimensions: Length p.p., 220 ft.; breadth, 32 ft. 2 in. ; 
depth of hold, 13 tt. 7 in. She will be propelled by a set 
of triple-expansion.three-crank engines, having cylinders 
24 in., 39 in., and 64 in. in diameter by 33 in. stroke, 





On Tuesday afternoon Messrs. W. Gray and Co. 
launched from their yard at West Hartlepool a fine steel 
screw steamer named the Swainby. She has been built 
to the order of Messrs. R. Ropner and Co., of Hartlepool, 
tocarry 4000 tons. Her triple-expansion engines are being 
supplied by Messrs. Blair and Co., of Stockton. 





The same afternoon Messrs. R. Irvine and Co., West 
Hartlepool, launched a steel steamer 1140 tons register 
and 2600 tons deadweight named the Dora, She has been 
constructed on the web principle, her engines being built 
by Blair and Co., of Stockton. 





On Tuesday Messrs. Raylton, Dixon, and Co. launched 
from their yard at Middlesbrough, a steel steamer named 
the Nigretia, built to the order of Messrs. Elder, Demp- 
ster, and Cc., of Liverpool. The vessel, which is built on 
the well-deck type, is of the following dimensions : Length 
over all, 304 ft. 3in.; breadth, 38 ft.; depth moulded, 
22 ft. 10 in. ; with a carrying capacity of about 3600 tons 
deadweight. She will be fitted with engines by Messrs. 
T. Richardson and Sons, of Hartlepool. on the triple- 


On board ship lunch and dinner are to the passenger 
the chief events of the day, to be looked forward to 
during the tedious hours which are so difficult to fill, 
as brief intervals during which the attention is fully 
and pleasantly engaged. Probably this was always 
the case, even in the East Indiaman, which often 
occupied six months in her voyage. But how different 
were the meals then served from those which appear in 
the saloons of the great lines of steamers now pore | 
to India and Australia. The fresh provisions had al 
to be carried alive, and during the short time they 
spent on the decks the animals deteriorated woefully. 
The fowls became as spare as greyhounds, and ap- 
parently quite as muscular, while the bullocks and 
the sheep lost flesh and flavour until they would bear 
comparison with nothing but salt junk. The water 


This change is due to 


rature, 





— principle, of 200 horse-power nominal, having 
cylinders 22 in., 35in., and 59 in., by 39in. stroke. 








| 


| 


| 


and racks for other viands. 





REFRIGERATING MACHINE. 
CONSTRUCTED BY J. AND E. HALL, ENGINEERS, DARTFORD. 
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are carried in the hold to be consumed in England 
after having lived and been killed in Australia and 
New Zealand. The method of storage and refrigeration 


is shown in the engraving on the next page. The car- 
cases are cooled on shore to a temperature of 45 deg. to 
50 deg. Fahr. below freezing, and are brought on 
board perfectly hard and rigid. They are stacked 
in rows in a chamber formed in the hold, and en- 
closed within double walls filled in with ground 
charcoal. Along the centre of the chamber there 
runs a geriotenin trunk through which thé cold air 
from the refrigerating machine is emitted. The air 
sinks through the rows of carcases, which rest on 
battens or gratings, not shown in the engraving, and 
is afterwards drawn out through trunks placed against 
the sides of the chamber, to the refrigerating machine, 


and the wine grew lukewarm in the tropics, and there | which in the illustration is one by Messrs. J. and E. 
was neither fresh fruit nor vegetables to vary the fare. 
Now, after the sea-sickness is over, a passenger eats 
more and enjoys it better than ever he does on land. | and France, and it found that after paying a 
The fresh air gives him a splendid appetite, and at/|4/. 7s. 6d. a ton on the meat, and a city octroi of 
every meal he finds a bill of fare corresponding to that | 4/. 13s, 4d. a ton, the shippers can make a profit of 
of a first-class hotel on shore, while the viands and the 3J. 3s. 6d. a ton. 

cooking are both of the best. 
the introduction of cold storage on board ship. The | in a chamber between decks. There are wine-cooling 
meat, milk, fruit, and vegetables are defended from 
decay by being kept ina room at a freezing tem 
and are used as required. Often thousands of carcases | designed to carry carcases for consumption in Europe, 


Hall, of Dartford. There is a large trade of this kind 
carried on between Barracas, in the Argentine Republic, 
uty of 


The provisions carried for the ship’s use are stored 


racks A, a water cooler B, ice pails C, besides hooks 
Where a ship is not 
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ARRANGEMENTS FOR 


COLD STORAGE ON SHIPBOARD. 


MESSRS. J. AND E. HALL, ENGINEERS, DARTFORD. 
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ROLLS FOR COLD 


-ROLLING STEEL. 


CONSTRUCTED BY MR. JOHN JARDINE, ENGINEER, NOTTINGHAM. 





and has only to supply her own needs, a much smaller 
refrigerating machine suffices. We illustrate on| 
page 32 such a machine, specially designed and con- 
structed by Messrs. J. and E. Hall, for the purpose. | 

The machines usually made for this purpose have 
been designed to work horizontally, and owing to the 
space which they occupied it has been necessary to 
place them away from the engine-room in the hold or 
*tween. decks, thus reducing the space available for | 
cargo and requiring special attendance. The machine | 
illustrated is usually bolted up against the after 
bulkhead in the main engine-room, and thus comes 
under the care of the engineer on watch, who can run 
it as the temperature of the cold chamber requires, a 
thermometer to show this being within his reach. 

As much as 8 to 10 tons of meat, vegetables, &c., 





including all the milk, butter, and other perishable 





stores can be preserved with this little machine with- 
out throwing any appreciable additional working ex- 
penses on the ship and with very little attention from 
the engineer on duty, The py on which these 
cold air machines are based have been so often de- 
scribed that it will be sufficient to mention that the 
cold is produced merely by the compression and ex- 
pansion of atmospheric air without the use of any 
chemical material. 








ROLLS FOR COLD-ROLLING STEEL. 

WE illustrate above a pair of 7-in. rolls designed for 
cold-rolling Swedish Bessemer steel down to 4}; in. in 
thickness. The rolls are to be placed on the second 
floor of a building, and are entirely self-contained, 
requiring no foundation. The rolls measure 7 in. in 





diameter by 9 in. long, and are driven through a train 
of gearing which reduces the speed in the proportion 
of 6 to 1. The spurwheels have all double helical 
teeth ; the large one measures 54 in. by 4 in., and is 
4 in. in pitch. The pulleys are 27 in. in diameter by 
6 in. we ry 

The entire space occupied is 7 ft. by 6 ft., and the 
height from the floor to the centre of the rolls is 18 in, 
The maker is Mr. John Jardine, of Deering-street, 
Nottingham. 








DIAMOND DRILL FOR PROSPECTING AND 
MINING. 

THERE are many mining men who profess to be 
able, by the result of experience, to tell from indica- 
tions in ground passed through, what will be met with 
100 ft. or so ahead of, or below, known developments ; 
in fact to have as it were the power of intuition or 
divination, so as to see through masses of intervening 
rock, which to most men mark the boundary between 
the limit of their knowledge and the realms of conjec- 
ture. If practical results only bore out the foregoin 
professions, a man so gifted would be worth untol 
gold to mineowners and speculators. Of course an 
observant man, who has had experience, can form a 
more colourable estimate than one who has not, but 
in our experience we find that nature has retained 
somewhat equally from all of us the power of seeing 
through a stone wall, or in other words accounting 
beforehand for the eccentricities of auriferous reefs, 
and the manner of distribution of the gold contained 
in them. ‘‘ Gold is where you find it,” is an old 
miner’s —— originating no doubt from the frequency 
with which the gold in reefs lies in patches, jumps 
from the hanging wall to the foot wall or spreads 
through the stone, the pinching out of the reef and 
making again, or the entire losing of it. There are 
no doubt many notable instances where lines of reef 
show great permanency and richness throughout ; but 
who could tell what would result until after they were 
developed? 

Year by year passes, and though gold mining is 
becoming more general in every quarter of the globe, 
yet the instances are few and far between where pro- 
specting is carried out in any other but the old-fashioned 
way of sinking costly shafts, and driving equally costly 
tunnels. In fact so much money is annually wasted in 
searching for gold in this fashion, as to seriously 
diminish the net value of the metal produced over the 
money expended in gaining it. The arguments which 
hold good against prospecting thus for gold should be 
accentuated when referring to searches for silver, lead, 
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copper, and all other minerals which present more 
stable characteristics than gold. 

In original prospecting for minerals, water, &c., 
diamond drills of various patterns and sizes, if directed 
systematically, prove invaluable, but in underground 
work the ordinary diamond drillis too cumbersome for 
general use. The object of this article is not only to 
point out the disadvantage of costly prospecting, but 
to draw attention to a charming little diamond drill, 
which is admirably suited for use in small shafts and 
tunnels, when searching for a lost reef or lode, or when 
it is desired to obtain a forecast of future prospects. 

We illustrate by three engravings the drill in ques- 
tion, one of American origin, for which Messrs. Charles 
Appleby and Co., of 89, Cannon-street, E.C., are the 
sole agents for Great Britain. As may be seen by the 
figures the construction of the drill is simple ; it may be 
driven by compressed air or steam, and can be set with 
the greatest ease to drill holes in any position. 

The total weight of the drill, including columns, &c., 
is about 3 cwt., 80 it may be easily handled by two 
men. The working mechanism is bolted to the two 
columns by which the drill is fixed in position (see 
Fig. 1). The back of the machine is shown in 
Figs. 2 and 3. The power is conveyed to the drill 
by two small oscillating cylinders 4 in, in diameter 
fixed on either side of and working on the same 
shaft, On the front of this shaft is attached a bevel 
wheel, which gears into a similar wheel on the drill 
spindle. The screw shaft is made of heavy hydraulic 
tubing with a deep screw of } in. pitch cut on the out- 
side ; the length of feed for each run is about 2 ft. 

The feed motion, which is automatic, is effected as 
follows (see Fig. 3): Attached to the bevel wheel 
feathered on the screw shaft is a toothed wheel gear- 
ing into a similar wheel on a countershaft, the latter 
being held by a friction nut. On the other end of 
the countershaft there are a pair of wheels, gearing 
into wheels attached to the feed nut, and having one 
or more teeth less than those on the feed nut; only 
one pair of these are at work at the same time, the 
object of having two pairs being to vary the feed. By 
this arrangement a differential and frictional feed is 
produced which renders the drill sensitive to the 
character of the rock through which it is passing, and 
causes it to maintain a uniform pressure, so that the 
strain which would come upon the cutting points, with 
@ positive feed, incidental to drilling through soft into 
hard material, is thus avoided. The drill rod is made 
of heavy lap weld tubing ; it passes through the screw 
shaft, to which it is held firm “ a chuck at the bottom. 
To the lower end of this tubular boring rod the bit is 
screwed, and at the upper end is a water swivel, to 
which connection is made to a steam pump. By this 
means a constant stream of water is forced through the 
hollow drill rod to keep the bit cool and the hole clear 
of débris, which is driven by the water pressure up 
the bore, outside the rods, to the surface. The hollow 
bit is a steel thimble with three rows of ‘‘ bort” or 
biack diamonds set in it, so that one row projects from 
its face and the other two from the outer and inner 
periphery respectively. 

After the feed on the spindle is exhausted an addi- 
tional length of piping may be inserted, by releasing 
the chuck and loosening the nut in the frictional gear. 
The screw shaft then runs up with the same motion 
which carried it down, but at a much higher speed. 
As in other diamond drills, a core showing the exact 
strata passed through is brought up, except in cases 
where bands of strata too soft to hold together are 
met with ; then these come up with the water pumped 
in for the purpose of clearing the drill. 

The drill under notice will bore an inch and a half 
hole for a distance of 250 ft. in any direction, the core 
which it takes out being 1 in. in diameter. A speci- 
men of this size is ample to estimate accurately the 
nature of the country rock through which it passes. 

As a means of simplifying and cheapening prospect- 
ing, it is hard to imagine a machine more compact 
and convenient than the one under notice, and we 
would strongly urge upon mineowners and others inte- 
rested, the use of some such machine, whereby an enor- 
mous percentage of expenditure may in many instances 
be avoided. 





NOTES FROM THE UNITED STATES, 
PHILADELPLIA, June 28, 1888, 

THE sensation of the week has been the probability 
of a suspension of ironmaking in 100 or more mills 
west of the Allegheny Mountains. The workmen 
made a = to suspend production for three 
months, and after one or two conferences an adjourn- 
ment was agreed upon until to-morrow, when the ques- 
tion will be definitely fixed. The employers cannot 
afford t> suspend because the non-concurring mills 
west and east would secure the trade that a Pittsburg 
suspension would give them a chance to obtain. 

The lowest sales reported for steel rails have been 
at 30 dols. Less than one-half the amount of Lake 
Superior ore, usually sold at this time, has been con- 
tracted for. Crude iron is in very light supply ; there 
is probably not more than three weeks’ supply on hand. 





Eleven southern furnaces are ready to blow in, but will 
not do so until fall orders are secured. Buyers of 
crude iron are very low in stocks, and anxious to secure 
supplies, but will not make contracts until the de- 
pressing influences have disappeared. Over 100 bar 
mills will shut down next week for summer repairs. 
All of the plate mills will take a rest, but the struc- 
tural mills will run along steadily. Seven rail mills 
will be idle next week, and will remain so until orders 
are secured. The political convention in Chicago has 
greatly disturbed trade, and throughout the summer 
it is not probable that the volume of business will be 
beyond the absolute necessities of customers. 

he pire trade is dull. The locomotive works have 
secured a good many unexpected orders from far 
western roads; the Northern Pacific placed an order 
last week for fifty locomotive engines and 1000 freight 
cars. 

The volume of traffic is declining, instead of in- 
creasing on the railroad system generally. 

The strongest feature of the American iron trade is, 
that stocks are light, and requirements in every de- 
partment are being withheld as far as possible. There 
must be a heavy compensating activity when buyers 
finally conclude to purchase. This demand will pro- 
bably harden prices very suddenly. The larger con- 
sumers are preparing to purchase before there is 
danger from this reaction. 





SHEEL’S GAS PRODUCER. 
To THE EprTor OF ENGINEERING. 

Srr,—Referring to the letter of ‘‘W. M. H.,” of Chester, 
in your last issue, permit me to assure him that his doubts 
as to the efficiency of the grate are more imaginary than 
real, for in practice it has been found to act equally satis- 
factorily with every class of coal. 

In the case of loose ashes or clinkers the grate is never 
wholly withdrawn, as frequently the spaces between the 
bars or gratings have been found sufficient to expel the 
incombustible residue, while, where coking coal has heen 
used, the grate is only wholly removed or partially as the 
nature of the residuum suggests. 

The quantity of unburnt fuel is infinitesimal, and not 
worthy of notice. 

It was with much pleasure [ found that ‘‘W. M. H.” 
fully realised the great importance of having a gas pro- 
ducer that supplied gas continuously without the incon- 
venience of stopping to clean out. 

' as. this explanation will be satisfactory to 
o ahes 
I am, Sir, yours respectfully, 
Joun W. SHEEL, 








GOLIATH RAIL. 
To THE Epitor or ENGINEERING. 

Srr,—As some time has now elapsed since an announce- 
ment was made in your own and several other journals on 
the above subject, your readers might suppose that the 
‘*Goliath” has been killed by some sort of a ‘‘ David.” It 
is, therefore, with great pleasure that I beg to state rather 
the contrary, and give the following facts gathered ata 
visit the other day in Brussels from the Belgian State 
Railway authorities. You will remember that, when I 
suggested three years ago the adoption of a 100 lb. 
flange rail, the Belgian State Railway laid down 
300 tons for a trial; the following year it laid down 
1000 tons, and this year it is going to lay down 10,000 
tons, these being ordered from Belgian makers. These 
figures speak for themselves about the success and 
the probability of continuing the renewals from light rails 
annually taking place with the new system. As I was 
told, the reasons were that their experience had already 
shown not only greater safety and comfort in travelling 
at high speed, but also the maintenance of the line being 
considerably reduced in cost so as to, even from the 
point of view of economy, repay the extra outlay of the 
heavier rail, and, naturally, an equal saving in mainte- 
nance of rolling stock is anticipated from bes wear in 
travelling on a perfect road. It reflects no small credit 
upon the little country of Belgium having the biggest 
rail, and being the first to adopt such improvement in rail- 
way working, and for any one travelling on the Continent, 
experience is not wanted to show how much the neigh- 
bouring countries are also in need of such an improvement 
to come up tothe same a road with flange rails as the 
English with bull-headed. The lesson thus to be gathered 
is near at hand, that all railways with heavy traffic, laid 
originally with too light rails, should follow the Belgian 
State Railway example, particularly as no country likes 
experience from abroad as much as that gained on their 
own lines, Circumstances differ, climate differs, and, 
therefore, every one likes to go by his own experience. 
Nothing can be said against this but that if the initiative 
is not at once taken it is a reflection of sad conservatism ; 
for the first outlay of, say, 1000 tons of Goliath rails at the 
present low prices would not involve an increased expen- 
diture of more than, say, 1000/.; and what big railway 
company could not spend such a trifling sum to gain such 
enormous advantage of such facts ? 

It is true that leading railway administrations in other 
countries of Europe are studying the subject, and contem- 
plate going in for heavier rails, say 20 to 30 per cent. ; but 
time is too valuable, and steel rails too cheap not to go 
into action more extensively than has been the case during 
the three years that the Goliath has been born. 

Anyhow little Belgium has led the way for many of the 
= countries, and there is no doubt that necessity will 

orce them to follow ; and, for my own sake, it cannot bat 





be a satisfaction to announce the progress gained in 
Belgium for the benefit of both railways and railmakers 
by the adoption of the Goliath rail. 
Yours truly, 
C. P. SANDBERG, 
19, Great ee Westminster, S. W., 
uly 13, 1888, 








THE OLD PUZZLE ABOUT THE STRENGTH 
OF BEAMS. 


To THE EprTor oF ENGINEERING. 

S1r,—I was much interested to see a short article which 
aupeered in your issue of the 29th ult. on the ‘‘ Old Puzzle 
about the Strength of Beams,” particularly as it falls in 
entirely—as far as Mr. Spence has written—with my own 
views as regards the right direction in which to look for 
a solution of this vexed question. I have, however, been 
waiting for experimental corroboration of my opinions 
before publishing them, and with this object have carried 
out a series of very careful experiments on the strain of 
the outer layers of both cast-iron and steel beams, within 
and beyond the limit of elasticity, the results of which 
will appear in a paper which I intend to submit to the 
Institution of Civil Engineers. 

Unfortunately both Mr. Spence and myself have been 
anticipated in our views by M. Considétre, who embodies 
the idea conveyed in Mr. Spence’s article in some remarks 
made in a paper contributed by him to the Annales des 
Ponts et Chaussées of the year 1885. 

I cannot agree with Mr. Spence that *‘the real puzzle 
is to find the puzzle.” The question is by no means a 
simple one. I do not think Mr. Spence can have investi- 

ated the bearing of M. Barré de Saint Venaut’s theory of 
Pending on this point. There still exist many phenomena 
whose influences on the behaviour of a beam need dis- 
cussion. And then Mr. Spence’s suggestion alone will 
not account for the “old puzzle” in the case of cast iron 
or stone, which materials do not possess any limit of elas- 
ticity. 

The ‘‘assumption that strain and stress vary directly as 
each other for all loads from 0 to breaking point” has 
never been recognised, as far as I am aware, by any 
scientist as holding for such material as wrought iron or 
steel when bent. 

It has occurred to me that a diagram of the graphic 
representation of the internal resistance to bending on 
the old and on the new hypothesis might be of interest to 
Mr. Spence and to your readers generally. Mr. Spence has 
Sena up a wide subject which I have treated at length ina 

aper which I hope will be forthcoming this year, and which 
laviie admits of condensation into the limits of a “‘letter 
to the editor.” I will, therefore, just inclose a tracing of 
some sections I worked out some time ago on the new 
hypothesis, together with a tracing of the stress-strain 
curve I took as my criterion. It can easily be shown that 
immediately the outer layer becomes plastic the beam be- 
comes stronger than it was before, and hence the maxi- 
mum load the beam will bear will probably be reached 
when the strain on the outer layer is that corresponding 
to that observed at the limit of plasticity in the stress- 
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strain curve. I have, therefore, assumed the strain in the 
outer layer to be that at the point P, in the stress-strain 
curve, and have worked out my diagrams accordingly. 
From these diagrams it will be at once apparent why the 
empirical formula for the strength of the rolled joist 
always comes so near the truth. In the rectangular and 
circular sections some considerable error is involved in 
assuming the whole section to be plastic when the maxi- 
mum load is reached. I have not in these diagrams taken 
into account the influence of the change of form of the 
section which inevitably accompanies a considerable de- 
flection, nor several other considerations which involve 
discussion at greater length. The point at issue is whether 
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the new method is preferable to the old, hence an exposi- 
tion of the principle is really all that is at present need- 
ful. This Mr. Spence has begun, and has sufficiently 
demonstrated for the purpose of this letter. _ : 
The foregoing remarks apply solely to ductile material 
such as wrought iron or steel. My views as to the reason 
of ‘‘ the old puzzle” in the case of such material as cast 
iron, need not be entered into here. 
Yours faithfully, 
Ep. C. pre SEGUNDO. 
2, Aldridge-road Villas, Westbourne Park, July 3, 1888. 





To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of the 6th inst., I find a letter from 
Mr. John Goodman, in which he suggests a new formula 
for the strength of wrought iron and steel beams. I do 
not agree that it is justifiable to conclude as to the 
behaviour of the whole section from the probable strength 
of the extended portion. The compressed part of the 
section has every whit as much right to be considered as 
the part in tension. Mr. Goodman’s formula, then, to be 
scientific and complete will have to be considerably 
more complex. However, assuming the practical utility 
of Mr. Goodman’s formula, I would like to point out that 
the results yielded by this formula differ to no very great 
degree from the results yielded by a formula based on the 
supposition that the whole section of the beam becomes 
plastic when the maximum load is reached, and involving 
the same further assumptions as Mr. Goodman’s formula. 
The reason of this is apparent upon inspection. The 
expression for the maximum load from Mr. Goodman’s 
formula becomes 

bdtS(444)U! 
Wao Sess. I. 
5L1 t) 
Where L is the span, the symbols meaning otherwise the 
same things as Mr. Goodman’s letter. Under the other 
hypothesis (total plasticity of section at maximum load): 


Whe es (II.) 


approaches unity the more will 


o+ 68 


hence the more 
the results of I. approach the resultsof II. Asarule, @ is 
about 0.66, whilet may be taken as 1,2, hence results of 
J. will in general be expected to be higher than those of 
II. In some cases—one of which is cited later—@ is as low 
as 0.54, while is only 1.09; under these conditions 


4+0 2 = 0.99, 
U 


and I. becomes practically the same as ITI. In the case 
of very hard steel Mr. Goodman’s formula, it is clear, will 


not hold at all, for when @ = 1 and £ =1 and II. be 


comes equal to I., which cannot give correct results, as for 
material which is elastic up to the point of fracture, the 
maximum load would be more correctly given by 


The formulas quoted are those for the rectangular sec- 
tion. The following are a few illustrations taken from 
actual practice : 












































F § 3 ge | Breaking Load. 
| 22 33 |—— 
#15183 -e. e,|; 
Material. S |S) ae lye 84 | 24 
o| las z ag! E £) 38 
igi 83 ges) 3 | 82 |=8 
aisig° |4* 216 3 ™ 
p.c. | p.c. | tons | tons | tons 
Wrought-iron plate ..| 0.585 / 1.5 1.5 4.8 | 8.55] 3.82 
Landore-Siemens forged) 0.65 | 21.6 | 18.0 6.8 | 6.20) 5.68 
Bessemer steel .. .-| 0.68 | 19.75 | 16.0 88 | 7.40) 6.80 
Landore-Siemens forged} 0.60 | 20.20 | 17.0 7.6 | 6.90) 6.40 
Crucible steel forging ..| 0.54 | 9.00/ 9.00; 16.2 | 9.30] 9.40 
Siemens - Martin _ steel 
(Dorman, Long, & Co )| 0.63 | 24.60 | 20.00 | 11.0 | 11.85 | 11.3 
Yours faithfully, 


D. C. DE SEGUNDO. 
2, Aldridge-road Villas, W., July 11, 1888, 





STEAM NAVIGATION ON CHINESE RIVERS. 
To THE Epitor oF ENGINEERING. 

Sir,—I observe astatement in your issue of July 6, to 
the effect that the Chinese Government have ig a 
commission for the navigation by steamers of the Upper 
‘Yang-tsze River. Permit me to state the exact position 
in relation to this matter. The Chefoo Convention of 
1876 contains a provision that so soon as a steamer 
has ascended the Yang-tsze as far as Chung-king, 
the commercial capital of the province of Szi-chuan, 
arrangements shall be made for the opening of that city 
to foreign trade. A steamer, designed for this purpose, 
was despatched to Shanghai, towards the end of last year, 
by the Upper Yang-tsze Steam Navigation Company, and 
now only awaits the issue of the permit promised by the 
Chinese Government, to attempt the ascent of the river be- 
tween Tchang and Chung-king. It is obvious that the provi- 
sion above referred tv in the Chefoo Convention presupposes 
the issue of this permit so soon as a steamer was ready to 
make the attempt on the upper waters ofthe river. But 
the Centrai Government in Peking, in deference to the 
views of the local officials in the provinces of Hu-pei and 








Szi-chuan, have so far delayed the grant of the permit, to 
the great disappointment and prejudice alike of those 
who are interested here in this enterprise, and the native 
and foreign mercantile communities in Shanghai and 
Chung-king. 
Tam, Sir, your obedient servant, 
W. G. Howe. 
Upper Yang-tsze Steam Navigation Company, 

Limited, 60, Gracechurch-street, E.C., July 12, 1888, 





MISCELLANEA. 
Tue late Mr. L. Nobel, the great petroleum master, has 
left a fortune of 4,800,000 roubles, or about 785,000/. 


According to the American Journal of Railway Appli- 
ances, New Zealand has 1743 miles of railway in operation 
and 200 miles more in course of construction. 


The American Manufacturer states that there are pro- 
bably a thousand women in Pittsburg who work in the 
iron mills making bolts, nuts, hinges, and barbed wires. 


Mr. G. P. Allan, of 184, St. George-street, London, E., 
has disposed of his engineering business at the above 
address to Mr. C. H. Ewen, of 37, Walbrook, E.C. 


The following solution for electro-plating with alumi- 
nium is said to give good results. Common alum, 30 
parts; water, 300 parts; aluminium chloride, 10 parts. 
The solution is heated to 200 deg. Fahr., and after cooling 
39 parts of potassium chloride are added. 


Dr. Grundman, of Hirschberg, has patented a new 
process of making magnesia into a carbonate by exposing 
it to carbonic acid as produced by burning coke in close 
compartments. It thus forms a substance resembling 
magnesite and capable of taking a fine polish. 


The Duke of Buckingham’s Committee of the House 
of Lords, on Tuesday, passed the Bill promoted by the 
London Tramways Company, authorising them to extend 
their Sa from Clapham to Tooting. The line is to be 
a double one throughout. 


The proposed Canadian and Pacific cable which it is 
re to establish between Vancouver, Hawaii, the 

anning and Fiji Islands, New Zealand, and Australia, 
will be 6800 miles long, but the greatest single length will 
not exceed 2000 miles, 


It is reported that two of the Rodney’s 67 ton guns 
have split their liners, and in order that she should not 
miss taking her part in the mancuvres, it has been 
ones to transfer to her one of the guns intended for 
the Howe, 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending July 1, amounted, 
on 15,861} miles, to 1,298,670/., and for the corresponding 
period of 1887, on 15,746 miles, to 1,239,292/., an increase 
of 115} miles, or 0.7 per cent., and an increase of 59,378/., 
or 4.7 per cent. 


A tunnel near Samos, which dates from about 530 B.c., 
has recent been explored by a German expedition. It was 
constructed as a water conduit, and has been driven 
through limestone rock to a length of 1235 ft., without a 
central shaft. Near the upper end of the conduit a large 
covered reservoir has been discovered. 


The Norrland Company in Sweden has ordered a new 
steamer from the rgsund Engineering Company, 
Sweden, intended for the Lulea-Sundswall line. She is 
to be a fast boat, and will be fitted in all respects as a 
first-class passenger boat. The dining saloon will be 
placed on the upper deck. 


The new 47-ton 12-in. guns of the Collingwood have 
just been successfully tested on board the vessel. Each 
gun was fired with a reduced charge of 221 lb. of powder 
and with a full charge of 295 lb., the projectile weighing 
7141b. Save for some incidents due to the inexperience 
of the gun crew, owing to which a rammer was bent, the 
trials passed off successfully. 


Captive balloons are to be made use of in the evolu- 
tions of the Toulon fleet, which are shortly to be com- 
menced. The apparatus is to be supplied from the army 
aérostatic pec ge Chalais-Meudon, and will be sent to 
sea on board a pontoon, which will be towed by one of the 
—— of the squadron, and from it the ascents will be 
made, 


The Standard Oil Company are now engaged in the 
construction of a pipe line between Lima and Chicago, a 
distance of 200 miles. The pipe is 8 in. in diameter, and 
in lengths of 22 ft. The trench, which has already been 
cut, skirts a railway, along which is brought the material. 
The line will cost about 1400/, per mile, the pumping 
machinery not included. 


The building of the new Swedish ironclad Géta at the 
Sindholmen’s ineering Company, Sweden, is already 
so far abenlaped teat the system of cells, which forms the 
lower part of the vessel, has been fixed. The company 
has just petitioned the Government that it may either get 
refunded the duty it, according to the new tariff, will 
have to pay on the armour, or that the contracted price 
may be raised with a corresponding amount. 


The Chicago Journal of Commerce states that three 
newsboys of that city, guilty of no misdemeanour, were 
recently arrested at their own request and sent to the 
Bridewell. Their reason for wishing to go there, as 
stated to the magistrate, was that they wanted to learn a 
trade, as owing to the spread of unionism, there was 
almost no chance for American lads to learn a trade in 
any shop or factory outside of a house of correction. 


The Shah has granted concessions for two short lines of 
railway, one about 6.85 miles long, between Teheran and 








Chal-Abdoul-Azim, to a Belgian company, who have 
already completed it. The other concession has been 
granted to Hadji- Mohammed-Hassan, a Persian subject 
and director of the Teheran mint, and is for a line about 
12.5 miles long between a small port on the Southern 
Caspian and Amol, a provincial town containing about 
15,000 inhabitants. The rolling stock is to be supplied by 
the Cockerill Company. 


The numerous explosions at various parts of Stockholm 
(there were thirteen) which occurred during one or two 
exceedingly hot days in the last week of June, appear all 
to have been owing to spontaneous combustion of explo- 
sives. With regard to the explosive that has caused the 
explosions, it appears that romit was kept at eleven of the 
thirteen places, and that it has probably also been found 
at the remaining two, and further that the explosions in 
two instances Tat Marieberg and Skinnarviken) must 
have arisen through the spontaneous ignition of this 
distinct explosive. Further scientific researches into the 
matter are pending. 


A new method of preparing silicon has recently been 
proposed by Mr. H. W. Warren in a recent number of 
the Chemical News. Small bars of ‘‘ silicon eisen” are 
suspended in dilute sulphuric acid from the positive pole 
of a battery of two ferric-chloride cells, and are in contact 
with a platinum plate forming the negative pole. The 
iron dissolves, ieaving a residue of graphite, silica, and 
amorphous silicon, which is heated to redness in a stream 
of carbonic acid gas and then to a full red heat in a closed 
iron tube with some zinc. The zinc button thus obtained 
is dissolved in hydrochloric acid, when crystalline silicon 
remains behind. 


From the returns compiled by Lloyd’s Register of Ship- 
ping, it appears that there were 377 vessels totalling 
608,118 tons gross, under construction in the United 
Kingdom during the quarter ending June 30, 1888. Of 
these vessels 300 were steamers, having a total tonnage of 
551,071 tons, 82 per cent. of which are being built of steel. 
Of the 77 sailing vessels, 24 are being constructed in 
steel, 12 in iron, and 41 in wood and composite. The 
tonnage of the steamers is 551,071, and of the sailers 
57,047. During the corresponding period of last year 
281 vessels of 418,645 gross tonnage were being built. 
Ninety per cent. of the vessels now — built are 
being constructed under the supervision of Lloyd’s sur- 
veyors. 

The longest draw span in the world is that which has 
recently been completed over the Arthurkill, Staten 
Island. The bridge is composed of a draw span and of 
two side spans. The former is 496 ft. 6 in. from centre to 
centre of end pins, 16 ft. from centre to centre of trusses, 
and weighs 656 tons. The weight is taken on fifty-four 
conical rollers of cast steel, 18in. in diameter outside, 
17, in. inside, and 8 in. broad, running on tracks 28 ft. in 
diameter, which are built in segments, the joints between 
which have been very carefully made, The rack for turn- 
ing is 30ft. lin. in diameter. The total time required for 
opening is three minutes, including the thirty seconds 
necessary for releasing the locking gear. The bridge will 
serve as a connecting link between the Staten Island 
ee railroad and the Baltimore and New York 

ilroad. 


A new footbridge, erected for convenient access to the 
new public recreation grounds acquired by the Bedford 
Corporation on the south side of the river, was opened on 
Wednesday last, July 11th, by the Marquis of Tavistock. 
The bridge consists of two light braced segmental ribs 
100 ft. clear span and 7 ft. apart, from which is suspended 
the footway by rods ? in. in diameter. The footway is of 
cement concrete laid on corrugated flooring plates 3 in. 
deep, 12 in. pitch, and tin. thick. The soffit of the main 
ribs is 25 ft. above the water line at the centre of the river 
and that of the curved footway 15 ft., both springing from 
the river bank, so as not to impede the view along the 
ornamental gardens on the riverside. The main ribs each 
consist of four angle irons 4 ft. by 3 in. by 7, in., braced 
together with angle irons and flat bars 3 in. by ;°; in., and 
2} in. by 5, in. An ornamental wrought-iron handrailing 
is attached to the suspension rods on eachside. The total 
weight of ironwork including flooring Fas ornamental 
posts, bolts, &c., was under 184 tons he engineer for the 
work is Mr. John J. Webster, M. Inst. C.E., of 25, Lord- 
street, Liverpool, who also designed the large iron road- 
way bridge for the Bedford Corporation, which was opened 
three years ago. The contractors for the ironwork are 
Messrs. E. Page and Co., Victoria and Bedford Iron 
Works, Bedford. 








VANCOUVER.— Vancouver is a town springing up at the 
Pacific terminus of the Canadian Pacitic Tadeer: The 
town is only two years old, but it has already a popula- 
tion of 7000, and it is becoming an important centre of 
trade. 





Coat IN France.—A French official return shows that 
the production of coal in France in 1887 amounted to 
20,932,387 tons. The corresponding output in 1886 was 
19,454,127 tons. In the coal extraction of last year the 
Nord and the Pas de Calais figured for 11,420,309 tons ; 
the Loire for 2,998,176 tons; and the Gard for 1,822,447 
tons, 


CANADIAN CoAL.—The output of bituminous coal from 
mines in the north-west of the Dominion of Canada has 
considerably increased of late. The anthracite mines 
near Banff are not only supplying the local demand for 
hard coal, as far east as Winnipeg, but they are shi 
ping successfully to San Francisco and other Pacific 
coast points by way of Vancouver. 
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DIAMOND DRILL FOR PROSPECTING AND MINING. 
CONSTRUCTED BY MESSRS. CHARLES APPLEBY AND CO., ENGINEERS, LONDON. 
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Gas aT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas to April 30 this year, 
amounted to 1,168,3937. The corresponding collection in 
the first four months of 1887 was 1,189,817/., showing an 
increase of 28,576/., or 2.51 per cent. this year. 


PoRTLAND AND LivkERPOOL.—Arrangements have been 
concluded between the Grand Trunk Railway Company of 
Canada and Messrs. Anderson, Mackenzie, and Co., by 
which the latter will place a line of steamers on the route 
between Portland, Maine, and Liverpool. The steamers 
will be employed mainly in carryiig freight, passenger 
traffic not having been arranged for at present, 


A PerRMANENT Russtan Exursition.—-The Asssoiation 
of Engineers of the Russian Department of Communica- 
tions has opened a permanent technical exhibition at St. 
Petersburg. It isintended to show the mechanical devices 
of all countries, and to create a sort of exchange by which 
sales may be negotiated. The project has received the 
official sanction of the Minister of the Interior. 


American Car BurtpiInc.—Contracts for building 3000 
cars have been already accepted by the Lafayette Car 
Works this year. Of this number 1500 are for the Chicago, 
Burlington, and Northern, 750 for the Duluth, South 
Shore, and Atlantic, 200 for the Lake Erie and Western, 
100 for the Rochester and Pittsburg, and 300 for the 
Chicago and Indiana railroads. 





(For Description, see Page 33.) 
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THE POWER OF ENGLAND TO RESIST 
INVASION. 

To that section of the community which believes 

that England is now more powerful relatively to 

other nations than she ever has been, the abject 





tone frequently adopted by military experts, when 
discussing our defences, is naturally humiliating and 
offensive. Naval officers generally fly into the other 
extreme, and although they beg for more ships, 
guns, and men, it is patent to all with whom they 
come in contact that they firmly believe in the in- 
vincibility of the English fleet. Possibly the 
country believes it too, and, by a common sense 
allied to instinct, knows that our wealth, power, 
and greatness would not be worth a day’s purchase 
if other nations did not share in this belief. Cer- 
tainly we over-rate our naval power, and the autho- 
rities have been grossly remiss during of late years, 


_| and it may be that an excess of confidence in our skill 


and pluck will, when the time comes, inspire our 
naval commanders to invite defeat by attempting 
impossibilities. Moreover, this feeling of superiority 
engendered by a glorious history and by a know- 
ledge that our sailors are still the best in the world, 
causes us to regard the actual numbers of our ships 
of war too carelessly. But the proud sense of power 
in battle, even if exaggerated, is a healthy and 
necessary attribute of a courageous race, which is 
wholesomely corrected by the gloomy views of our 
military leaders. 

Fortunately, the country at large never puts 
any faith in these battles of Dorking, and disbelieves 
that London may fall as did Cairo. We have 
been seriously informed that 100,000 men landed 
suddenly could march on London and capture it. 
by an operation so «ickly conducted that any 
effective opposition wou. be absent. Such a mis- 
fortune cannot occur until we lose the command of 
the open seas, for no foe would be mad enough to 
throw an invading force across the Channel if a 
week or so afterwards his line of communication 
could be cut by our fleets. 

The invasion of England is a ‘‘ serious enter- 
prise’ that could not be attempted in such a 
manner. The first step must always be the defeat 
of our naval supremacy, and this would immediately 
produce results so disastrous to our empire that an 
invasion would be de trop. India would certainly 
be lost to us, and our colonies would be left to defend 
themselves as best they could. Our commerce would 
be destroyed. Our people would starve for want of 
corn. Having thus overwhelmed us by one fell 
stroke, is it probable that our foes would undertake 
the risky enterprise of an invasion? They would 
argue—If the wasp’s nest can be destroyed from a 
distance, why go into it? 

They would no doubt attack our dockyards and 
shipbuilding centres like the Clyde and the Tyne in 
order to clinch the blow to our naval power, and 
none of us would then be found to deny the utility 
of having these places strongly fortified, and their 
water approaches thoroughly mined. 

For the sake of argument, let us assume that an 
invasion has been organised, and that London is the 
object of attack. We possess a perfect network of 
railways, telegraphs, and roads, enabling a com- 
mander to concentrate the armed forces of the 
country with great rapidity on any desired point. 
It is doubtless true that a landing can always in fine 
weather be effected under the protecting fire of a 
fleet, however large the opposing forces on land 
may be. Martello towers, coast defence gun pits, 
and what not, can only slightly delay such an opera- 
tion, pending their inevitable and speedy destruction. 

Assuming that 100,000 men have been landed on 
the coast, and that the object of attack is London. 
Would any commander be justified in detaching 
60,000 or 70,000 volunteers to garrison London at 
such atime? Assuredly he would take every man 
to the front who could march 20 miles a day, fire 
a rifle, and perform simple evolutions. 

He would offer battle on chosen positions hastily 
entrenched, as did General Meade at Gettysburgh, 
which was entrenched in less than 24 hours. If 
driven back, he would take every advantage of the 


ee 


7}inclosed nature of our country, which is so 


favourable to a defending force in retreat. He 
would fall back on other chosen positions but 
slowly, and would contest each mile of ground, 
knowing well that every hour spent was a loss 
to the foe and a gain to the defence. He 
would thus give time for the arrival of those re- 
inforcements which would constantly stream to 
his assistance. He would inspire his men with 
the hope of eventual victory, not dash them with 
the foregone conclusion of defeat. If finally com- 
pelled to retreat on London, he should find strong 
entrenchments thrown up around it by civilian 
labour under proper supervision. If driven from 
these, he would again retire to the suburbs and 





stubbornly fight for each street, house, and inch of 
ground. The foe would still be miles from Charing 
oan and how many of the 100,000 men would be 
eft ? 

The attacking force must be an army in the 
modern sense of the term, and advance by several 
routes. Thus our less disciplined forces and less 
experienced generals would possibly be out-ma- 
noeuvred and defeated. Such an army cannot, 
however, be thrown across the seas until we 
have completely lost command of the ocean, lost 
all we possess worth having, save honour. 

The two propositions, first, that 100,000 men can 
capture London ; second, that the city should be 
defended by 60,000 volunteers detached from the 
field army of defence, are each based on the same 
fallacy—want of faith in the soldierly qualities of 
our volunteers in the open field. 

Tommy Atkins is believed in, however boyish he 
may be, but the working man who takes to soldier- 
ing as a duty and a pleasure is not to be trusted as 
@ manoeuvring unit. Are not our volunteers as 
good as the militiamen and raw recruits that formed 
so large a portion of the British force at Waterloo ? 
If not, let us make them so, and feel that they will 
do all they can to become so. Foreign officers of 
distinction have stated their opinion that our volun- 
teers constitute a fine force of infantry. Alas! 
only an infantry. There is no cavalry, except 
those wonderful cycles; no field artillery; no 
transport ; no organisation. Inshort, no volunteer 
army. Who is to blame? The Treasury and the 
regular forces. The volunteers have always been 
starved, and the regulars have grudged them what 
little they received. An artillery officer recently 
stated at the Royal United Service Institution his 
utter disbelief in the possibility of forming a field 
battery of volunteers. The difficulties are acknow- 
ledged, but where there is a will there is a way, and 
the thing should be tried. 

A volunteer cavalry is much easier to obtain. 
Not perhaps a force fit for a great charge on a field 
of battle, but one that would be of immense service 
for scouting purposes, the most important duty 
that cavalry performs in modern warfare. Trans- 
port is a matter that can probably be organised 
when the time arrives, contractors being employed. 
It appears that a beginning has been made. The 
volunteer regiments are being grouped (on paper) 
into infantry brigades ; and brigadiers have been 
appointed. It will be interesting to note the slow 
and gradual development of a volunteer division, 
complete in all arms. Can it be that our politi- 
cians are afraid to make the volunteer forces 
thoroughly efficient as a field army? If so, it only 
chimes with the timidity displayed by Mr. Walpole, 
who, in March, 1852, threw cold water on the 
present military volunteer movement, which had 
then been started at Exeter under the sanction of 
Sir George Grey, the previous minister at the 
Home Office. 

Our military advisers devote all their attention 
to organising two army corps for prompt service 
on any distant enterprise. Quite right no doubt, 
except that it should not engross all their atten- 
tion. The very fact that these army corps may 
suddenly be sent on active service abroad is the 
strongest argument for organising the volunteers 
into an army fit to take the field at home if the 
necessity should arise. Jt would then form a second 
line of defence. 

Our first defence must always be the fleet, and 
there appears to be a consensus of public opinion 
that it is now too weak for the performance of its 
huge task of active defence if war were thrust 
upon us. A strong fleet can make us secure as 
nothing else can, and we should do well to bear in 
mind that naval battles may not in future be won 
by the brave and skilful with the certainty obtain- 
able a century ago. For now conditions are wholly 
changed, and an Admiralty administration will play 
a larger, and it is to be feared a more dangerous 
part than it did of old, when next our fleet is put to 
the test. For this reason, if for no other, Englishmen 
should defend their shores, their empire, and their 
commerce by a fleet that is overwhelmingly invin- 
cible. We can afford to do so if no richer than our 
neighbours, who are crushed down by the cost of 
gigantic armies. Much more then can we afford it 
aswe are. But fleets should possess secure arsenals, 
and armed cruisers secure coaling stations. The 
cheapest and best way to obtain such security is by 
means of permanent fortifications. It should never 
be a question of ships versus forts. They go together 
like sword and scabbard. 
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THE TRANSANDINE RAILWAY. 


Tue title of the Buenos Ayres and Valparaiso 
Transandine Railway has been given to that part of 
the interoceanic railway now under construction, 
and which will complete the chain of railways be- 
tween Buenos Ayres, the capital of the Argentine 
Republic, and Valparaiso, the chief commercial 
port of Chile. 

The railway commences at the town of Mendoza, 
situated 2490 ft. above the level of the sea, and is 
646 miles from the Atlantic seaboard. Starting 
from Mendoza, the line runs for 184 miles through 
an open country where the only features to be 
noted are some heavy earthworks, and a bridge of 
394 ft. across the River Mendoza. It then enters 
a narrow gorge in the mountain range, following 
the course of the River Mendoza, the valley of 
which is somewhat narrow at this point, but after 
a few miles it widens out and offers no serious 
difficulty for construction. The line emerges from 
this pass into the open valley of Uspallata, where 
the station will be located at 62 miles from Mendoza 
and 3543 ft. above the sea level. From Uspallata 
the valley of the River Mendoza, which the line 
never abandons, presents great facilities for the 
construction of the railway up to Punta de las 
Vacas, 7546 ft. above the sea level, and distant 2 
miles from Uspallata, or 90 miles from Mendoza. 

Up to this point the line offers no engineer- 
ing difficulties of any kind whatever, its steepest 
grade is 24 per cent., and the minimum curve 
262% ft. 

From Punta de las Vacas to Puente del Inca is 
94 miles, and from this place to the mouth of the 
tunnel, according to the original surveys approved 
by the Government, the distance is 26 miles, and 
the steepest grade 3.7 per cent.; the upper part will 
require some protection from the snow. The sum- 
mit tunnel measures 10,665 ft. in length, and its 
elevation is fixed at 11,581 ft., but by later surveys 
the elevation of the tunnel has been reduced to 
9843 ft. above the sea level, its length being in- 
creased to about 6} miles, and this would effect a 
saving on the Argentine side of 124 miles in the 
development of the gradient, which happens to be 
the most difficult part of the line, and also 174 miles 
on the other side of the Andes, which part is 
considered the most expensive on the Chilian 
section, 

It is estimated that the saving effected by shorten- 
ing the line and dispensing with the necessity of 
snow-sheds will compensate for the extra length of 
the tunnel. The advantages of the longer tunnel 
are very apparent, as it not only reduces its eleva- 
tion and the length of the line also, but it affects 
and reduces materially the cost of maintenance 
and transport, which are the main points to be con- 
sidered in the working of a railway. 

The Chilian section of the railway will then be 
32 miles in length, that is from the mouth of the 
longer tunnel to the junction with the Valparaiso 
Railway at Santa Rosa, and the line presents no 
serious engineering difficulties. Santa Rosa is 
2703 ft. above the level of the sea, and 82} miles 
distant from Valparaiso. 

The construction of the Argentine section was 
commenced in January, 1887, and according to the 
last information the earthworks were completed up 
to the end of the thirty-first mile from Mendoza, 
and the contractors expect to have the line opened 
for traffic to Uspallata about February next, and 
twelve months afterwards to Puente del Inca. 

The works on the Chilian side have not yet been 
commenced, the engineers being at present engaged 
in the final location, with a view to commencing the 
construction in December next, but as the whole 
length is only 32 miles, it is expected that, with the 
exception of the summit tunnel, both the Argentine 
and Chilian sections will be completed and opened 
to traffic by the end of 1890, ana the tunnel two 
years later. When the whole lire is completed, 
passengers will be able to cross from ocean to ocean 
in forty hours, but a temporary arrangement will 
be made as soon as the rails reach the mouth of the 
tunnel on both sides, which will enable travellers 
to do the journey in fifty hours. 

The route of this line is that which has been used 
during the last three centuries for commerce between 
the two countries, and it is expected that the im- 
mense mineral wealth known to exist along this 
route, and which has not been developed on account 
of the difficulties of transport, will considerably add 
to the traflic of the railway, as it will receive a great 
impulse not only from the great reduction in cost 





of carriage, but also from the facilities which the 

Pacific ports will offer for shipment. 

The portion already constructed is well built, 
and has already withstood very severe tests from 
the floods of last year, which were unprecedented 
in that district. The contractors have also, as the 
works proceeded, constructed all the culverts and 
other subsidiary works, so that the portion of the 
line on which the rails are laid may be considered 
as definitely completed. 

The gauge of the line is one metre, and it is 
being laid with 50-lb. steel rails and hardwood 
sleepers. The total length of both railways, exclu- 
sive of the tunnel, is 152 miles, that of the Argentine 
section being 113, and of the Chilian section 32. 

From the Atlantic to the Pacific Oceans the dis- 
tances are as follow : 

Miles. 
646 
152 

82 


From Buenos Ayres to Valparaiso... 880 

To assist the construction of the line the Argen- 
tine Government granted a guarantee of 7 per cent. 
on a capital of 1,191,043/., and the Chilian Govern- 
ment 5 per cent. on a sum of 1,000,0001. 

A very considerable passenger traffic exists at pre- 
sent between European ports and the River Plate, 
and, owing to competition, the services are being 
very much accelerated, and there is no doubt that, as 
soon as this interoceanic railway is opened, the 
mails from Australia, and especially from New 
Zealand, will find this to be a much quicker route 
than the present one. 


Buenos Ayres to Mendoza ... 
Mendoza to Santa Rosa 
Santa Rosa to Valparaiso 





POST OFFICE TELEGRAPHY. 

No great while since we called attention to the 
unsatisfactory financial results which have attended 
the working of the Post Office telegraph system. 
Wesay ‘‘ unsatisfactory financial results,” because 
we think it should in fairness be conceded that an 
improvement has taken place in the working 
properly so-called of the Government telegraphs. 
In the early stages of the Governmental telegraphy, 
blunders were the rule rather than the exception, 
and blunders of the most extraordinary and lu- 
dicrous description. But as years have rolled on, 
messages have certainly been transmitted with in- 
creased care and accuracy, so that, in this respect, 
we do not think there is much to complain of, 
although the absence of compensation for errors 
which may even now be committed is still a serious 
drawback. But the financial results of the Govern- 
ment telegraphs are as unsatisfactory as ever, 
indeed, they appear to be drifting from bad to worse. 
In the financial year ending March 31, 1887, not 
only was no profit realised from the working of the 
Post Office telegraphs, but a direct loss of 145,4731. 
was incurred without the slightest provision being 
made for interest on the stock representing the 
capital embarked in the system. The total loss 
sustained by the Treasury to March 31, 1886, by 
its telegraph venture, was 2,553,0101.; but this 
loss had been increased at the close of 1887 to 
3,024,900/. The only year in which anything like 
a satisfactory approach was made by the telegraph 
department of the Post Office to its annual respon- 
sibilities was in 1880-1 ; when the charge which had 
to be sustained by the Treasury was reduced to 
9841. Since 1880-1 there has been a steady and 
progressive change for the worse, the loss sustained 
in the financial year ending March 31, 1882, having 
been 112,525/.; in the financial year ending March 
31, 1883, 142,223/. ; in the financial year ending 
March 31, 1884, 346,114/.; in the financial year 
ending March 31, 1885, 362,7671. ; in the financial 
year ending March 31, 1886, 371,554. ; and in the 
financial year ending March 31, 1887, 471,8901. 
The cause of the exceptionally heavy deficit which 
had to be made good in 1886-7 was probably the 
adoption of the sixpenny telegram system ; but two 
observations may be made with respect to this, 
viz., first, that a so-called sixpenny telegram is 
generally expanded so as to make it an 84d., 
a 10d., or even a shilling telegram ; and, secondly, 
that if sixpenny telegrams could not be reasonably 
conceded to a cheapness-craving public, the Post 
Office authorities should have assumed a firm tone, 
and should have postponed the introduction of 
lower rates until it was in a better position to meet 
the strain of any reduction. It may be contended 
by apologists of the Post Office that the revenue 
derived from the Post Office telegraphs is steadily 
increasing, and certainly it has grown a great deal 


since the Government took over the telegraphs in 
1870, the gross receipts in any one year having 
risen from 612,3021. in 1870, to 1,469,795/. in 1880, 
and 1,887,1601. in 1887; but, on the other hand, 
the working expenses have expanded still more 
rapidly, having grown from 350,376/. in 1870, to 
1,173,2871. in 1880, and 2,032,6327. in 1887. It 
should be remarked, also, that the working ex- 
penses have grown with increased rapidity during 
the last seven years, In 1885 and 1886 the re- 
ceipts were scarcely maintained, but the working 
expenses have always been growing, having risen 
from 1,173,2871. in 1880 to 1,308,454/. in 1881 ; 
1,440,498). in 1882: 1,583,877/. in 1883; 
1,808,9211. in 1884 ; 1,820,7641. in 1885 ; 1,832,4021. 
in 1886 ; and 2,032,632/. in 1887. The progress of 
expenditure was especially marked in 1887, having 
been, in round figures, 200,000/., while the in- 
crease in the revenue in the same period was as 
nearly as possible just one-half, or 100,0001. We 
are, inone respect, at a considerable disadvantage 
in endeavouring to trace the financial history of 
Post-Oflice telegraphy—in dealing with the expen- 
diture of each year we cannot tell what were work- 
ing expenses properly so-called, and what were 
expenses fairly chargeable to capital. The Post 
Office manages its telegraphs very much as some of 
the American railroad companies manage their 
lines, that is, they mix up the capital account with 
the revenue account, and leave everything in a 
lamentable uncertainty. This state of things is 
probably due to the fact that two sets of officials 
have a hand in the Post Office telegraphic pie. 
From 1870 to 1879 the Lords of the Treasury were 
content to allow additional stock to be issued from 
time to time to meet outlays fairly chargeable to 
capital, and the consequence was that while the 
charge for interest upon stock was 214,500/. in 
1870, it had risen in 1880 to 326,417/. In 1880, 
however, the Lords of the Treasury appear to 
have become alarmed at the annual charge for 
interest which they had then to meet; and as 
they declined to sanction the issue of further new 
stock, the Post Office has since 1880 had to provide 
for capital outgoings by charging them to revenue. 
Such a system certainly has the merit of keeping 
the capital account down, but it is attended after all 
with no advantage to the public, as the deficiency 
of 471,8901. attending the working of the telegraphs 
in the financial year ending March 31, 1887, had to 
be provided for out of the general resources of the 
nation. The conclusions at which we arrive, upon 
a review of the facts which we have been recapitu- 
lating, are three in number ; first, that the manage- 
ment of a business by Government officials compares 
very unfavourably with the management of acorre- 
sponding business by private companies or indivi- 
duals ; secondly, that in the special case of the Post 
Office telegraphs the authorities appear to be work- 
ing upon an inadequate scale of remuneration ; and 
thirdly, that sooner or later (and probably sooner 
rather than later) Parliament must take the matter 
up, and endeavour to place British Government tele- 
graphy upon a sounder and more satisfactory basis. 





MODELS OF WARSHIPS AT THE 
GLASGOW EXHIBITION. 

AttHoucH the number of models of warships at 
the Glasgow Exhibition is not large, the selection 
is a representative one, showing as it does the 
capabilities of private shipbuilding firms to under- 
take such work. No attempt has been made to 
give the show an historical feature, either in the 
case of warships nor merchantmen. One or two 
firms, of course, display models of vessels built 
during a long number of years, notably Messrs. 
Napier, of Govan, Messrs. Scott, Greenock, and 
Messrs. Alex. Stephen and Son, Linthouse. But 
there has been no such concerted attempt to illus- 
trate the development of naval construction as 
characterised the displays at Liverpool and New- 
castle. Indeed, in this respect, the Exhibition 
at Kelvingrove does not compare with its unpre- 
tentious predecessor held in Glasgow in 1880-81, 
which was much more educational from an_his- 
torical point of view. At the latter the Lords 
of the Admiralty exhibited several models, includ- 
ing the Great Henry, built in 1512-4 by Bounde, 
probably the first master shipwright of the Navy ; 
the Royal George, Victory, &c. Why are the 
Lords of the Admiralty not represented directly at 
this year’s Exhibition? It may not have been 
necessary (although it would have been interesting) 








to show the old renowned wooden walls; but the 
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Clyde artisans would have had pleasure, and many 
would have gained knowledge, by studying models 
of the heavier ships of the Navy—the Nile, the Con- 
queror, the Victoria, and similar present-day iron- 
clads. However that pleasure has not been 
secured for them. Instead of showing a retro- 
spective view of the science, the display indicates 
some of the present ideas of Admiralty designers 
and constructors, and, by this means, foreshadows 
what may be the design of unarmoured ships in 
the near future. 

For excellence in warship models, Messrs. 
Thomson, of Clydebank, take the first place, but 
for numbers and historical interest the collection of 
Messrs. R. Napier and Sons, Glasgow, is more 
noteworthy. Speaking of the attractiveness of 
Messrs. Thomson’s models, it may be mentioned 
that they, like the great ships they represent, are 
made at the Clydebank establishment. Although 
there are only three models of Government ships in 
the collection, they are of great interest to naval 
constructors, as they are all of new design and re- 
present types favoured by the Admiralty designers 
of this and other countries as auxiliaries to ironclads. 
As proof of this it may be remarked that when the 
new Australian squadron is completed, there will 
be found in it vessels resembling in their main 
features the three types to which the ships illus- 
trated by Messrs. Thomson belong. The Fairfield 
Company exhibit a model of the wood-sheathed 
protective deck cruisers, two of which are being 
built by them, while the Messrs. Napier and 
Messrs. Palmer have on their stands representa- 
tions of the Australia type of belted cruisers. Most 
of the vessels have been described fully in our 
columns already, and it is not our intention to do 
so again ; but it may not be uninteresting to state 
brietly their leading characteristics, so that the 
reader, if inclined, may makea comparison between 
the cruisers of different designs. 

Messrs. Napier show a fine half - model of the 
Australia and Galatea, and Messrs. Palmer a large 
photograph of the two of the same type built by them, 
the Orlando and Undaunted. Of this class seven have 
been built, two in Government dockyards and five 
by private firms. They have all been tried, the 
last, the Aurora, having made her official speed 
cruises on the Solent a week or two ago. It would 
be interesting to know now how the Admiralty are 
satisfied with the vessels in concrete form instead 
of on plans. The ships are of a workable size, being 
300 ft. long and 56ft. beam, with an extreme 
draught of water of 22 ft. 6in., and a displacement 
of 5000 tons. They have the distinction of being 
the first into which the Government decided to 
introduce the triple-expansion type of engine, yield- 
ing to the strong representations of Dr, A. C. Kirk, 
of Messrs. Napier and Co., whose name is so honour- 
ably associated with the development of the marine 
engine. The Galatea was probably the most 
successful so far as speed is concerned, as on the 
forced draught trials her engines, according to 
Brassey’s ‘‘ Annual,” indicated 9205 horse-power, 
and her speed was 19.008 knots per hour. The 
other vessels were not far behind, the Undaunted 
steaming 19.40, the Orlando19.2, the Australia 18.80. 
Of the trials full information will be found on pages 
526 and 551, vol. xliv. The horse-power guaran- 
teed was 8500, and in all this was exceeded. Their 
leading structural feature was their protection by 
a belt of armour 10 in. thick, extending about 200ft., 
and at the extremes returned across the ship to 
stop end-on shots. 

he Reina Regente, built by Messrs. James and 
George Thomson, for the Spanish Navy, represents 
a type which is considered by some to be preferable 
to the Australia type of cruiser. The great differ- 
ence between the two is the method of protection. 
Instead of an armour belt the Spanish ship has a 
protective deck running from stem to stern and 
practically dividing the upper from the lower part 
of the ship. All machinery, magazines, &c., are 
under this deck, and between them and the hull are 
the coal bunkers. The deck, which is of steel, has 
a declination towards each side and to the bow and 
stern, more decided in the case of the former. The 
top, or flat part, of the deck, which is level with 
the water line, is 3in. thick and 4#in. on the 
sloping parts. Between the protective deck and 


the one above it there are 83 separate compart- 
ments, many of which are used as coal bunkers, 
while below the protective deck there are 60 similar 
compartments. The vessel is 330 ft. long, being 
30 ft. more than the British belted cruisers, but is 
The decrease in 


54 ft. less in breadth—50} ft. 





weight consequent on the substitution of the pro- 
tective deck for the armour plate enabled the 
Messrs. Thomson, who were the designers as well 
as builders, to increase the engine power to 12,000, 
as against 9000 in the Australia class, and yet the 
displacement tonnage in normal condition, with 
500 tons of coal on board, remained at 4800 tons. 
The result, of course, was considerably greater 
speed. On her trials on the Clyde she steamed 
over the measured mile at the rate of 21 knots 
an hour, and for four hours was propelled at 
20.73 knots per hour. In this connection it may 
be remarked that of the vessels to be built 
for the protection of our Australian colony, three, 
to be constructed in private establishments, will be 
practically of the same type as the Reina Regente. 
They will not, however, be so large nor have such 
powerful engines. Indeed they will be less than 
3000 tons—the displacement of the ships of the 
Magicienne class now building—and their speed 
will be from 18 to 19 knots—similar to that of the 
Australia class. 

At the present time there are being built for the 
Navy five cruisers, the protection of which is similar 
to that of the Reina Regente. Two are being built 
by the Fairfield Company. They are much smaller 
than the Spanish vessel, being only 265 ft. long, 
with engines of 9000 horse-power, and their speed 
will be close upon 20 knots. They are entirely 
different in respect that they are wood sheathed, 
and three of them have copper bottoms. As this 
type was described and illustrated in ENGINEERING 
so recently as on May 18 (page 496, vol. xlv.), it is 
not necessary to write anything further on the pre- 
sent occasion regarding them. 

Two of the other vessels of the Australian squadron 
are to be similar in type to the Archer class. A 
model of the pioneer of this fleet—‘‘ Scout’—is 
shown by the builders, Messrs. Thomson. The 
Scout was pretty much an experiment and evidently 
proved satisfactory, for six similar vessels, larger in 
dimensions, were ordered from the same firm. 
These ships, the Archer class, are known as tor- 
pedo cruisers. The length of each of them is 
240 ft. over all, beam 36 ft. and depth 19ft. with 
a displacement, when fully equipped, of 1810 tons. 
The engines, which only weighed 350 tons, indicated 
4000 horse-power, and the speed attained was 17.80 
knots. They had each ten torpedo tubes, six 6-in. 
guns B.L.R., mounted on central pivotted carriages 
and eight machine guns. The two new vessels 
for the Australian squadron, we believe, will have 
more powerful engines, of the triple-expansion type 
of course, and will attain a higher speed. They 
will also have more armament, and instead of being 
without further protection than that afforded by the 
coal bunkers as in the Archer class, they will have 
a protective deck from stem to stern similar to the 
Magicienne type. 

The Spanish torpedo boat El Destructor may be 
looked upon as representing the third variety of 
boat which is to make up the Australian defence 
fleet. Two ‘‘ Destructors’” are to be built, but they 
will be of a little heavier metal than the Spanish 
boat. El Destructor is a most remarkable craft in 
regard to speed, lightness, and destructive power— 
three properties which one might consider irrecon- 
cilable the one with the other. Yet here they are 
bracketed and with accuracy. With a length of 
1924 ft., and breadth of 25 ft., she draws 7 ft. of 
water and displaces 458 tons. This is due to the 
fact that lightness, to secure high speed, has been 
the first consideration of her designer. She is built 
of galvanised steel from ;/, in. to 7 in. Her machi- 
nery includes two sets of three-cylinder vertical en- 
gines to work at a high pressure, the cylinders being 
in diameter 18 in., 27 in., and 42 in. The engines 
indicated 3800 horse-power, and secured for the 
ship a maximum speed of 23.1 knots, while on a 
three hours’ run she maintained a speed of 22.6 
knots per hour. Her boilers, which are of the 
locomotive type, work to a pressure of 1401b. The 
armament consists of one 9-centimetre gun, four 
6-pounders, and two 42-millimetres Hotchkiss 
revolvers. She has three torpedo tubes, two at the 
bow and one at the stern. 

These are thoroughly representative of the un- 
armoured ships of the present day and promise to 
remain in favour for, at least, another year. Science 
sometimes moves so speedily that it is difficult to 
foreshadow what may be her production beyond a 
greater period. 

The most interesting stand from an historical point 
of view, is, as we have already hinted, that of Messrs. 
Robert Napier and Sons. Of thirty-eight models 











shown, seventeen are of warships, fourteen being 
British, one Danish and one Turkish. The oldest 
in the collection is the model of the gunboats 
Jackall, Lizard, and Bloodhound, of 370 tons dis- 
placement, with side lever engines of 800 indicated 
horse-power, built in 1844; and the newest is that of 
the Australia and Galatea built last year and already 
referred to. The largest and probably the most re- 
markable of the lot is the armour-clad frigate Black 
Prince, the displacement tonnage of which was 
9400 tons, her length being 380 ft. She had hori- 
zontal trunk engines of 5772 tons, and her speed 
was 13.60 indicated horse-power. It forms an in- 
teresting study to compare her with the Australia 
built a quarter of a century afterwards. The Black 
Prince is 80 ft. longer, is 2 ft. more beam, nearly 
double the displacement; her engines were 5772 in- 
dicated horse-power against 9000, and her speed 
5 knots less. She is similar to the Australia in 
armour, as, unlike many of the ships built 
in the years following her construction, she 
had armour on the citadel amidships with under- 
water decks at end. Her belt extended higher out 
of the water than the Australia’s, thus giving a 
larger amount of armour side. The armour on the 
Black Prince is about half that of the Australia, 
and is made of soft iron instead of steel-faced. The 
contract price of the hull, &c., of the Black Prince, 
according to Brassey, was 283,154/., and machinery 
74,1541., while that of the hull, &., of the 
Australia, was 195,390I., and the machinery 63,000/. 
The Hector, built in 1863, was armed right fore 
and aft, and on bulkheads at bow and stern. She 
was 100 ft. shorter than the Black Prince, with a 
knot less speed. The Hotspur, constructed seven 
years later, was of a very different type, having an 
armoured belt, inner breastwork, and fixed turret. 
The Northampton, built in 1877, was the same 
length as the Hector, but displaced nearly 800 tons 
more. She had an armoured citadel amidships below 
main deck, with armour under water deck and 
tanks at end. Her engines, which were of the twin 
screw inverted type, indicated 6070 horse-power, 
and gave her a speed of 13.20 knots. The 
Leander, of which type also there was the Phaeton 
and Arethusa, was built in 1883. The displace- 
ment was 3773 tons. They had twin-screw hori- 
zontal compound engines, the diameter of cylinders 
being 42 in. and 78 in. with a 48-in. stroke. The 
horse-power indicated was 5380, and the speed 
attained 18 knots. These vessels had no side 
armour, but a protective deck, and in their day 
were among the fastest cruisers in the fleet. 

The Fairfield Company exhibit half-models of the 
twin screw ironclad Nelson (1888), of 7300 tons dis- 
placement, of the twin-screw turret ironclad Hydra 
(1872) of 3300 tons, and of the Comus (1878), wood 
and copper-sheathed. corvette, of 2380 tons. 

Messrs. Archibald M‘Millan and Son, Dum- 
barton, exhibit a model of two composite gun 
vessels built by them in 1884 for the Greek Govern- 
ment. These vessels, which are each 420 tons, 
were engined by Messrs. Scott and Co., Greenock, 
and armed by Messrs. Armstrong. One notable 
feature was that they were fully rigged as barques, 
and could sail without the aid of steam if desirable. 





THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 

Tsz annual Show of the Royal Agricultural 
Society is now being held in one of the most cen- 
tral and accessible towns of England. For the last 
three years it has favoured the boundaries of the 
land, moving from Preston in the west to Norwich 
in the east, and from there to Newcastle in the 
far north. Now it is located in Nottingham, a 
site which commands every element of a commercial 
success, except fine weather. The great farming 
districts of Yorkshire, Lincolnshire, Cambridge- 
shire, Leicestershire, Herefordshire, Shropshire, 
and Cheshire lie around it within two or three 
hours’ journey, while the vast population of the 
manufacturing towns of Yorkshire and the Mid- 
lands are within reach of an afternoon excursion. 
Given propitious skies, a Nottingham Show should 
produce a satisfactory balance when the accounts 
come to be made up. The situation also appears to 
be attractive to exhibitors, for the entries in live 
stock are greater than for any previous year, while 
the number of implements has increased beyond 
that of the two previous years, as is shown by the 
Table in the next column. 

When we cease to speak of the commercial aspect 
of the Show, and turn to its engineering interest, 
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the picture is less bright. It is true that the 
number of stands and of exhibits is larger than of 
late, and that the qualities of design and workman- 
ship are of the best. But the increase in number 


is due to a multiplication of small objects, while 
the novelties are most infrequent, and when found 
are seldom important. We should mention that the 
search for novelties is much facilitated by a new 
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feature in the implement catalogue, due we believe 
to Mr. Ernest Clarke, the new secretary. This is a 
section headed ‘‘ Miscellaneous exhibits entered for 
the Society’s silver medals as ‘new implements for 
agricultural and estate purposes.’” In this atten- 
tion is called to each exhibit which is put forward 
as new, which is a great advantage, and it saves 
much trouble. The exhibits entered for competi- 
tion in the hay press trials have also been collated 
in a special table. Following our usual practice we 
will take first the engines and then the implements. 


SreamM ENGINES AND BorLers AnD Gas ENGINEs. 


As regards steam engines, either fixed or portable, 
or steam boilers, the Nottingham Show contains few 
novelties, although as regards both the quantity 
and quality of steam machinery there is no cause 
for complaint. In the case of the leading firms the 
matters requiring notice at our hands are, with 
very few exceptions, points of detail only. At 
Messrs. Clayton and Shuttleworth’s stand the very 
highly finished horizontal engine which is always 
included amongst their exhibits, is this year of the 
compound type, and is fitted with an arrangement 
of automatic cut-off gear on the high-pressure 
cylinder. This gear is a modification of the Dack 
gear, the two cut-off plates at the back of the main 
slide being connected to different spindles which 
are coupled at their outer ends by a lever turning 
on a centre on the crosshead to which the expan- 
sion eccentric rod is coupled. By means of a screw 
arrangement actuated by the governor the lever 
above named can be turned so as to cause the cut-off 
plates to approach or recede from each other. As 
applied to the engine under notice, the details of 
this gear are beautifully finished but the arrange- 
ment is expensive to manufacture. 

Messrs. Robey and Co., of Lincoln, have one of 
the few novelties in the class of exhibits with which 
we are now dealing, namely, a horizontal fixed 
engine fitted with an arrangement of modified 
Sulzer valve gear, which has been patented by Mr. 
Richardson, a member of the firm. In this arrange- 
ment the steam inlet valves, which are placed on 
the top of the cylinder (which is steam-jacketted), 
are double-beat valves actuated—through a gear of 
the Sulzer type—by eccentrics on a_layshaft, 
which is driven from the crankshaft by bevel gear. 
The governor is driven from the same shaft. The 
exhaust valves are multi-ported slide valves, placed 
below the cylinder, and also driven by eccentrics on 
the layshaft just mentioned. We hope shortly to 
illustrate one of Messrs. Robey and Co.’s engines 
fitted with this gear, and meanwhile we need only 
say that the engine shown by them at Nottingham 
has ample bearing surfaces, and all the details of 
the valves and gear are very conveniently accessible. 

Messrs. John Fowler and Co., of Leeds, have a 
smaller collection of engines than usual on the 
ground, but amongst these is a traction engine with 
a new pattern of spring wheel. In this wheel the 
wheel and rim are connected by five spring spokes, 
each consisting of a coiled spring acting radially. 
The driving motion is communicated from the boss 





to the rim by a single arm having a spring connec- 
tion with the rim at its outer end so that the driv- 
ing action does not interfere with the action of the 
spring spokes. We shall illustrate the wheel next 
week and shall then give further particulars. We 
notice that in the engine fitted with the spring 
wheels Messrs. Fowler have adopted bored cross- 
head guides cast in one with the cylinder cover, the 
attachment to the boiler required for supporting the 
outer ends of the old pattern of guides being done 
away with. Another of the engines shown by 
Messrs. Fowler is a 16-horse compound semi- 
portable engine of the “underneath” type, the 
special feature of this engine being that the arrange- 
ment of Hartnell’s governor, with which it is fitted, 
controls the cut-off on the low-pressure as well as 
the high-pressure cylinder. This is a very desirable 
thing in the case of a non-condensing compound 
engine working with large variations of load, as in 
such a case it is only by altering the cut-off in the 
low-pressure cylinder as well as in the high-pressure 
that a fairly uniform division of the total power can 
be effected between the two cylinders. 

Messrs. Aveling and Porter, of Rochester, show no 
new patterns of engines at their stand, but their ex- 
hibits are well finished and are marked by many im- 
provements in minor details. During the getting of 
the Show into order excellent work was done by one 
of Messrs. Aveling and Porter’s craneengines, which 
although subsequently relegated to the temporary 
obscurity of the yard devoted to empties (it not having 
been entered by the firm as an exhibit) well deserves 
notice here. This crane engine is a development of 
that which they first exhibited at the Preston Show 
in 1885 (see pages 52 and 53 of our fortieth volume), 
but it has since been greatly improved in many 
points of detail. We shall illustrate the crane 
used at Nottingham in an early issue, but mean- 
while we may say that it is capable of lift- 
ing 5 tons with the jib ranging fore and aft, or of 
lifting and slewing 24 tons. The slewing as well as 
the lifting is done by steam power, both motions 
being under complete control without stopping or 
slowing the engine, while the latter can of course 
travel with the load suspended. The whole arrange- 
ment is a most useful one for employment on a 
show ground, and saves an enormous amount of 
time in the unloading and placing of exhibits. 

Messrs. Richard Garrett and Sons, of Leiston, 
have no novelties in their engines this year, but 
adjoining their stand Mr. Gillermo Fender, of 
Buenos Ayres, exhibits an engine made by them 
and fitted with his ‘‘ endless railway,” which we de- 
scribed when dealing with the last Smithfield 
Show.* An exhibitor, whom we believe is new to 
the Royal Agricultural Show, is Mr. William 
Benson, of Nottingham, who exhibits some well- 
finished small horizontal and vertical engines. 

All the engines so far noticed are shown under the 
sheds devoted to non-moving exhibits; we must 
now deal with those to be found in the departments 
devoted to machinery in motion. At the stand of 
Messrs. Davey, Paxman, and Co., of Colchester, 
boilers only are shown, these being of the vertical 
‘* Essex ” pattern which we have noticed on former 
occasions, but which has been somewhat modified 
since its first introduction in 1885. We hope shortly 
to illustrate it as now made and shall have more to 
say about it. Close by The Grantham Crank and 
Iron Company, Limited, show some vertical engines 
of a new pattern which they have just brought out, 
and also some excellent samples of the various forms 
of cranks made by the firm. 

Messrs. Richard Hornsby and Sons, Limited, of 
Grantham, have a large number of exhibits on the 
ground, but they are showing no novelties in the 
way of engines and boilers this year. Their most 
prominent exhibit is a pair of 16-horse horizontal 
geared winding engines, the engines and bearings 
for the winding drums and gear being all carried on 
a substantial wrought-iron framing. 

Messrs. E. R. and F, Turner, of Ipswich, are repre- 
sented bysome of their ordinary portable and vertical 
and horizontal ‘‘Gippeswyk” engines, all fitted with 
automatic expansion gear. One of the vertical 
‘* Gippeswyk”’ engines with its boiler is combined 
in a very neat way with a small centrifugal pump, 
the whole forming a very handy arrangement which 
we shall illustrate in an early number. At the 
adjacent stand of Messrs. G. R. Cowen and Co., 
of Nottingham, the prominent exhibit is a large 
Lancashire boiler—a somewhat unusual object at an 
agricultural show. 





* See ENGINEERING, vol. xliv., page 609. 





At the stand of Messrs. Bradley and Craven, of 
Wakefield, one of Mr. Sellers’ compound engines 
makes its first appearance at a Royal Agricultural 
Show. We illustrated and described this arrange- 
ment of compound engine on page 550 of our forty- 
fourth volume, and we need not therefore de- 
scribe it here. We may mention, however, that 
the cylinders are placed parallel to each other and 
in the same plane, the two connecting-rods driving 
on to a single crank, but the connection in the case 
of the high-pressure cylinder being effected through 
a system of levers which produce the effect of 
driving on to two cranks placed at an angle with 
each other. 

Mr. George R. Mather, of Wellingborough, 
shows his two-wheeled vertical portable engine, 
which we illustrated on page 328 of our thirty-ninth 
volume. He has, however, now combined with 
this engine sawing and drilling appliances, con- 
verting it into what he names an “‘ Estate” engine, 
useful for cutting up timber into posts and rails, 
&c. The drill is fixed into one end of the crank- 
shaft, while the circular saw is carried by the other 
end, the saw table being attached to the engine 
frame. The saw and drill are thus driven direct 
without any belts. Another example of direct 
driving is to be seen at the adjoining stand of the 
Blackman Air Propeller Ventilating Company, 
Limited, who show one of their fans driven direct 
by asmall vertical engine coupled to the fan spindle. 
This combination is made by Messrs. F. Ashwell 
and Oo., of Leicester, and is very neatly carried 
out, At the same stand are other examples of 
these convenient fans driven by an independent 
engine. 

The next stand—that of Messrs. Priestman Bros., 
of Hull-—is a very interesting one, containing as 
it does three examples of Messrs. Priestman’s 
petroleum engine, of one, four, and eight horse- 
power respectively. We have so recently described 
this engine (vide page 481, vol. xlv.) that we 
need not enter into its constructive details here, but 
we may say that the engines exhibited show that the 
makers have now got this motor into a thoroughly 
practical form. One of the engines (the four horse- 
power) is shown applied to electric lighting pur- 
poses, and on Saturday last a trial of this engine 
(which has a cylinder 8 in. in diameter, with 12 in. 
stroke), was made by Mr. William Anderson, the 
consulting engineer to the Royal Agricultural 
Society. The brake used consisted of a length of 
2 in. cord lapped once round the 5 ft. flywheel, one 
end of this cord being carried up to a spring 
balance, while the other had slung from it a weight 
of 78 lb. The readings of the spring balance were 
taken at frequent intervals, and the results of the 
trial were as follows : 

Duration of trial ... re “i os 
Mean revolutions per minute ... ... 165.5 rev. 
Mean effective load on brake ... 56.33 Ib. 
Effective diameter of brake wheel 5 ft. 
Brake horse-power developed ... 4.43 H.P. 
Petroleum consumed in two hours 15.5 lb. 
- +. _ per brake horse- 
power per hour... . oS wes '4.7404b. 

The petroleum used had a density of .0.8 (a pint 
weighing 1 lb. exactly) and costs 64d. per gallon, 
or 0,.812d. per pound, so that the cost of fuel 
amounted to 1.42d. per horse-power per hour, an 
exceedingly satisfactory economical result. We may 
add that the results of Mr. Anderson’s trial entirely 
corroborate that made by Sir William Thomson, 
on March 7th last, in which the consumption of 
petroleum came out as 1.71 1b. per brake horse- 
power per hour. During the experiment made by 
Mr. Anderson there was some irregularity of speed, 
due, we believe, to an occasional missfire, but judging 
from the running of the engine on other occasions 
this appears rather a mishap incidental to the 
temporary installation of the engine at a show 
ground than to anything else. We may mention 
that Messrs. Priestman have lately most success- 
fully run one of their engines with the heavy oil of 
exceptionally high flashing point used by the Trinity 
Board for their lighthouses, thus showing that with- 
out introducing any lighter oil in lighthouses or 
lightships, the engine could be employed for blow- 
ing fog-horns, &c., a purpose for which the prompt- 
ness with which it can be set to work renders it 
especially adapted. 

ext to Messrs, Priestman, Messrs. Crossley 
Brothers, Limited, of Manchester, exhibit four of 
their well-known Otto gas engines of different 
types. The design and workmanship of all these 
engines is excellent. One of them is a very neat 
little vertical engine of 4 horse-power, combined 
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ANTI-BALANCE PLOUGH, CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., LIMITED, LEEDS, 


(See page 43.) 


with a pump, while another is their compact little 
‘* domestic” motor of 2 man-power, this latter 
engine having the new form of rotating valve which 
Messrs. Crossley are now largely adopting. We 
may add that to avoid the expense of laying a special 
gas main to their stand Messrs. Crossley Brothers 
are working their engines at the Show with an oil 
gas manufactured on the spot by Mansfield’s appa- 
ratus, this being a gas of a very high illuminating 
power. 

Messrs. Dick, Kerr, and Co., of London, show 
at the next stand examples of their ‘‘ Griffin” gas 
engine, of which we so recently gave a full account 
(vide pages 361 and 551, vol. xlv.), when we recorded 
the very economical results obtained during Pro- 
fessor Kennedy’s experiments. 

Proceeding now to the opposite side of the show- 
yard we come first to the stand of Messrs. Marshall, 
Sons, and Co., Limited, of Gainsborough, who 
show a number of well-finished engines, but these 
are all of their ordinary patterns, and so do not 
require detail description here. The only novelty 
connected with steam machinery shown by Messrs. 
Marshall is a vertical engine provided with Hop- 
wood’s patent boiler, of which we annex an en- 
graving. As will be seen from the vertical section 
the upper part of the firebox is flattened on two 
opposite sides, this portion being traversed by 
slightly inclined water tubes as shown. A manhole 
in the shell on each side gives all necessary access 
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Limited, of Ipswich, are two other firms who are 
represented by well-made engines of their regular 
patterns which have already been dealt with in our 
pages. The largest engine shown by the last- 
named firm is a 20-horse compound engine of the 
‘‘ underneath” type. In Messrs. Ransomes’ engine 
of this class the wrought-iron framing of the engine 
is complete in itself and distinct from the casting 
forming the ashpit, while the casting which supports 
the boiler at the smokebox end is also separate from 
the cylinders, so that the engine proper can be readily 
arranged independently of the boiler if desired. 
Another point of detail deserves notice. Those 
who have used sight-feed lubricators in connection 
with engines of this class well know that trouble 
often arises in consequence of a difficulty in getting 
efficient condensation of steam in the lubricator 
coil, this difficulty being caused by the proximity 
of the coil to the hot smokebox. Messrs. Ransomes 
get over this difficulty most effectively and simply 
by connecting the lubricator direct to the boiler 
below the water line, thus avoiding all necessity for 
any condensation whatever. 

Messrs. Wallis and Steevens, of Basingstoke, 
show a traction engine mounted on springs, the 
play of these springs being limited to ,% in., so 
that the ordinary arrangement of gearing can be 
employed, there being a variation in the depth of 
gear of one pair of wheels. The springs are 
arranged directly above the axle-boxes of the driv- 


to these tubes, as well as to the interior of the|ing axle, and the makers claim that the small 
boiler for cleaning, &c. The boiler is found, we | amount of elasticity thus obtained is sufficient to 


understand, to give excellent evaporative results. 


materially reduce the jar experienced by a spring- 


Messrs. Charles Burrell and Sons, Limited, of|less engine on a paved or hard road. Messrs. 
Thetford, and Messrs. Ransomes, Sims, and Jefferies, | Wallis and Steevens also show one of their vertical 
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6905 : 
HOPWOOD’S BOILER, CONSTRUCTED BY MESSRS. 


MARSHALL, SONS, AND CO., LIMITED, GAINSBOROUGH. 


compound engines having a trunk piston, the steam 
being first admitted to the annular space around the 
trunk, and then expanded into the other end of the 
cylinder. This engine was tested by the Royal 
Agricultural Society’s engineers on Tuesday Jast, 
the result showing a consumption of about 67 1b. 
of water per brake horse-power per hour. The 
engine was run with a load of 24 horse-power on 
the brake at a mean speed of 199 revolutions per 
minute, the steam pressure being from 80 lb. to 
95 1b. per square inch. 

Messrs. Thomas Robinson and Son, Limited, of 
Rochdale, show, in connection with their flour mill 
machinery, an engine supplied with steam by a 
vertical boiler of a special pattern. In this boiler 
the upper part of the firebox contracts to a neck 
which is connected to the centre of a cross-flue 
extending from side to side of the shell. The ends 
of this cross-flue open into two smokeboxes, but 
one end is blocked by firebrick, so that all the pro- 
ducts of combustion pass to the smokebox into 
which the other end opens. The two smokeboxes 
are connected by tubes passing through the boiler 
from side to side, the products of combustion 
traversing these tubes on their way to the second 
smokebox, on which the chimney is mounted. The 
boiler affords a large amount of effective heating 
surface in a moderate space. 

Messrs. Ruston, Proctor, and Co., of Lincoln, 
are another of the leading firms who are represented 
by engines of their regular patterns, while adjoin- 
ing them Messrs. J. and E. Hall, of Dartford, 
exhibit a novelty on a Royal Agricultural Show 

ound, namely, a refrigerating machine using car- 
Ponic acid as the working fluid. This is a new 
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pattern of machine which the firm have just intro- 
duced, but as we shall illustrate it in an early 
number, we shall not enter into details of it here. 

Besides the firms already mentioned, Messrs. 
J. and H. McLaren, Messrs. E. Foden -and Sons, 
Limited, Mr. E. Humphries, Messrs. Brown and 
May, Mr. J. Coultas, Messrs. Barrows and Co., 
Mr, E. 8. Hindley, and many other makers, are all 
represented by engines of their usual types, which 
we have noticed on former occasions. 


IMPLEMENTS. 


The special feature among the implements of this 
year’s Show is the trial of hay and straw presses. 
The close prices which have prevailed of late have 
made farmers and dealers careful to save as much 
in freight as possible, and hence the practice has 
arisen to compress hay and straw for transit in 
order to bring it within the dimension of 2 cwt. per 
cubic yard, and thus obtain the special rate accorded 
by railway companies when this condition is ful- 
filled. But although hay pressing has become more 
general during the past few years it is by no means 
new. As long ago as the Crimean War one of the 
forage contractors to the Government had immense 
quantities of hay packed in Manchester for ship- 
ment to the Crimea. The work was done in the 
presses used for packing goods for India and China, 
and very solid trusses must have been turned out, 
as the presses employed were the heaviest then in 
existence. They were, however, only suited for 
such an emergency, for if hay and straw is to be 
economically packed the press must be taken to 
the rickyard, and the work done on the spot. This 
obliges it to be portable, while the unskilled at- 
tendance to which it is committed necessitates that 
it shall be simple. 

Below we give a short account of all the presses 
tried, with the results of the tests in a tabulated 
form. The judges were Mr. D. Pidgeon, of Putney 
Hill, London, Mr. W. Scotson, Liverpool, and Mr. 
T. H. Thuratield, Broseley. 

Messrs. J. H. Ladd and Oo. show three presses ; 
the first is for steam and horse-power, the second 
for hand power, while the third is for baling hay 
cut out of the rick. The large machine which won 
the first prize in the class of steam machines, and the 
second prize in the class of horse-driven machines, 
is styled a ‘‘ perpetual,” because the process is not 
stopped to remove the bales, but is continuous. A 
platen is moved backwards and forwards in a hori- 
zontal box by a connecting-rod, which works ona 
crank-pin fixed between two wheels gearing with two 
pinions on the first motion shaft. In the top of the 
box there is an opening through which the straw 
and hay is fed. As the platen moves forward the 
material is compressed and driven before it, and 
as it moves back a space is left for the in- 
sertion of more material. The reaction to the 
platen is not obtained by a rigid abutment, but 
by the friction of the material in front within 
the box. This is moved forward at each stroke, 
and when a suflicient quantity has been fed in to 
form one bale, a board is placed between it and the 
next material to form a separation. At the de- 
livering end the sides of the box are cut away to 
facilitate the application of binding cords or wires. 

It will be understood that the machine may contain 
at a given moment a co1pletely pressed and tied 
bale, a bale ready for tying, and material under the 
process of compressing, and that these move for- 
ward simultaneously at each stroke of the platen. 
In the hand press the box is vertical and is filled 
from the top. Under the table there is a cross- 
shaft, carrying a pinion at each end gearing 
into a vertical wrought-iron rack depending from 
the top of the framing. This cross-shaft is driven 
by a wheel gearing with a pin’on on another shaft 
provided with a handwheel. The handwheel also 
carries teeth on its rim, and can be put into engage- 
ment with a pinion on the first-named shaft. There 
are thus two speeds of gearing available ; the atten- 
dant can either turn the handwheel, when the 
table moves rapidly, or he can apply himself the 
crank handle attached to the pinion, when he can 
apply a much increased pressure. 

ilter’s press, manufactured by Messrs. Samuel- 
son and Co., of Banbury, is by no means a novelty 
in the show yards of the Royal Agricultural Society, 
for it is several years ago since it first appeared 
there. It has also an established reputation on the 
Continent and Algeria, which will be increased by 
its now gaining the second prize for steam-driven 
machines. Its distinguishing feature is that it 


TRIALS OF Hay AND Straw PRESSES. 




































































that they resist the radial pressure without the aid 
of circumferential ties. The longitudinal pressure 
is taken by two wire bands placed endwise round 
the bale, and crossing each other at right angles on 
the ends. The loose hay is fed on to a travelling 
table, which carries it forward and delivers it in 
two parallel streams to a spinning device. This 
takes the hay as it leaves the table and coils it 
spirally against the face of a circular platen fixed 
on a horizontal shaft. At the commencement of 
the operation the circular platen is close to the 
spinning device, but as the hay accumulates it is 
forced back by the pressure of the material, this 
pressure being regulated by a brake on the shaft of 
the platen. When sufficient hay for a truss has 
been spun the feed and twisting gears are stopped, 
and the platen is then forced back towards the 
travelling table by means of a screw, reducing the 
length of the cylindrical truss by about two-thirds, 
without any material increase in its diameter. The 
truss is then secured by the ties, which are pre- 
viously prepared to a given length, with a loop at 
each end. The ties are placed in position, and each 
is secured by a hook, which unites its two loops. It 
will be seen from the Table that this machine 
turned out the densest bales of any on the ground, 
while the shape of these bales renders them ex- 
ceedingly easy to handle. 

The four presses exhibited by Mr. George Ste- 
phenson, of Newark-on-Trent, are all operated by 
some form of toggle-joint. Two are for hand and 
two for horse-power. The first, which was awarded 
the first prize for horse-driven machines, consists of 
a vertical box, or press body, into which the hay or 
straw is fed through doors. Within the box there 
moves a platen or table, and during the loading 
operation this forms the bottom of the box. It is 
mounted on two arms or struts, each of which ia 
pivotted to the table at one end, and at the other 
end carries a roller running on a horizontal rail 
below the box. A chain is made fast to one of the 
arms near the roller, and is reeved round a snatch- 
block on the other arm, whence it is led back, 
parallel to the rail, to a windlass, which forms part 
of the horse gear. When the windlass is rotated 
the chain is wound up, and in its motion it gra- 
dually draws the ends of the arms together and 
forces up thetable. The arrangement is, in fact, an 
ordinary toggle with the lower arms of the quadri- 
lateral removed, and the upper arms provided with 
rollers running on a rail. A second machine, also 
worked by horse-power, has toggles of the usual 

attern, drawn together by a chain from a windlass. 
n the hand-power machines the chain is wound 
upon a drum. In the larger of these machines there 
are a pair of vertical toggles, and the drum is turned 
by gearing and a handwheel. In the smaller 





makes a cylindrical truss, with the fibres so laid 
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»  &. and F. Howard a ..|8762;6 614 9)1 7 | tT pb oped. 6 | 11.7 153.5 | 16.5 | 10.0 | 13.2 - 
Cass Il.—Horse-Power. | | | | | 
Mr. G. Stephenson és = ../8519| 310 310} 2 20\;2 6/2 6/195 | 1665 | 8&8 8.2 | 8.55) Straw. 
Messrs. J. H. LaddandCo. .. on 3815) Se a ee eS ee ee ne 5}) 7.04 | 73.2 | 13.6 9.0 | 10.4 p 
Mr. G. Stephenson as a ..(8819} 3110/3 9/2 0/111 1/2 8/2 6 }19.3 | 273.6 14.6 | 13.3 | 14.16! Hay 
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1, J. Hoodless .. . “4 --| 523,38 5) 2 3 26/2 2/2 5/1 9 | 14.66; 134.0 | 10.0 8.8 9.14 
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Mr. W. Warnes .. oe ee ../3808} 3 3/210} 2 4,110,110] 1 7 | 10-67| 1185 | 13.5 8.9 11.1 | Oid hay 
» Mr. J. Bamber wk ong .-| 557} 8 5 | 211} 2 2/111) 2 8/110 | 13.04, 127.6 12.0 8.2 | 98 ne 
Messrs. Barford and Perkins .. ../2268} 8 1/211/2 56:1 9|}2 8]1 6/ 10.45! 103.75 | 11.5 | 10.0 , 9.93 | 9 
Mr. J. Bradbury .. = es . 562 811'3 0;2 6 | 1 6 20;1 4 — 84.25 9.6 | 64 8.26 | am 
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ae First ,, Stephenson », 8819 . P 2 i] h 
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» IIL First, Bamber 1» _ 557 other has a long sleeve carrying a left-handed 
” Wy, et . ee 0 OT ratchet wheel. A long lever with two pawls plays 


between the ratchet wheels. When itis moved for- 
ward it turns one, and when moved backwards the 
other, and thus the chain barrel is rotated at each 
stroke. The horse-power machines are both pro- 
vided with four wheels for travelling, while the 
larger of the two hand machines has two wheels. 

A continuously acting machine isshown by Messrs. 
J. and F. Howard, of Bedford. The hay or straw 
is fed to it at one end and comes out at the other 
compressed to a sausage of rectangular section. 
This is surrounded by wire ties at intervals, anc 
cut off into convenient lengths. The material to 
be trussed is forked in its loose state into a tapering 
trough, in which it is trodden down and forwards 
by aman. The narrow end of the trough has its 
sides formed of travelling bands, made of wooden 
slats hinged together. These bands move inter- 
mittently by ratchet gear, carrying the hay forward, 
and, as they stand at an angle to each other, they 
gradually compress it, until it attains the desired 
density. As it emerges from the mouth of the 
trough, which is covered near its end, it is tempo- 
rarily held together by means of steel U-shaped 
cramps, which are slipped over it until the wire ties 
can be put in place. These are passed by needles 
through cross-grooves in the table in which the hay 
is travelling, and are then bound round the mass of 
hay and twisted up with a pair of pliers. A man 
with a double-handed hay knife, with a stepped or 
serrated blade, cuts off the trusses to the required 
length, and they are then ready to be carried away 
for storage or transport. 

The press exhibited by Messrs. William Foster 
and Co., Limited, of Wellington Foundry, Lincoln, 
is constructed under the patent of Messrs. Watson 
and Starkey. The distinguishing feature of it is 
that it is double-acting ; while one truss is being 
compressed the hay or straw for another is being 
fed into the box and being trodden solid, ready, in 
its turn, to be pressed. The machine consists of a 
long box or press body carried on wheels. In the 
box there works a platen or piston which has two 
ears or lugs projecting through slots at either side of 
the box. To each ear there is attached a nut work- 
ing on a horizontal screw running the entire length 
of the machine and driven by belting through 
pulleys and a reversing motion, like that of a planing 
machine. In the top of the box there is an opening 
for the reception of hay or straw, and at each end 
there is a door, with slots in it for the passage of 
the string or wire by which the bales are bound. 
If we suppose a bale to have been just pressed and 
tied and the remainder of the box or press to be 
full of loose hay, then if the belt be placed on the 
proper pulley the platen will commence to move 
away from the pressed bale towards the other end 
of the box, driving before it the loose straw. This 
will be compressed between the piston and the 





machine, which is for trussing old hay only, the 





door, until it has been forced into the desired space, 
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when the belt will be automatically shifted on the 
loose pulley. In the mean time the former bale has 
been removed and the space filled with loose hay 
which can be immediately compressed, while the 
bale just completed is tied and removed. In this 
way the machine is practically made to act con- 
tinuously, one end being filled while the other is 
being pressed. It is specially designed to press 
straw as it falls from the shakers of a thrashing 
machine, and to be driven from that machine. It 
can also be worked independently by steam or horse- 
power. 

Three presses, manufactured by Mr. A. Dod- 
man, of King’s Lynn, are entered by Mr. William 
Warnes, of the same place. These act vertically, 
the material being pressed between a table anda 
platen moved downwards by a screw. The press 
is open on three sides, the thrust of the screw 
being taken by a steel © framing, and not by 
direct tie rods. When the material operated upon 
is loose it is confined by two iron side doors, which 
can be temporarily locked and immediately released, 
when the bale is pressed solid and the ties are to be 
put on. The nut through which the screw works 
is rotated by bevel wheels. There are two pairs of 
wheels, one giving a slow speed fcr the downstroke 
and one a quick speed for the upstroke. A clutch 
situated between the two pinions serves to put 
either of them into gear or to stop the press. The 
table of the machine also forms the table of a 
weighing machine, and is counterbalanced by a 
steelyard lever and sliding weight. Consequently 
when a bale has been pressed it can be weighed 
before itis removed. Each bale measures 3 ft. 2 in. 
by 2 ft. 2in. by 1 ft. 2in., and weighs about one 
hundredweight. The machines exhibited were for 
hand power, but they can be modified to be driven 
by steam. One of them gained the second prize of 
hand presses. 

The double-action press of the Lincolnshire Patent 
Pressing Company, of Boston, attracted a great 
deal of attention last year, and now it appears 
again in an improved form. It is a vertical press, 
and the ‘‘ double action ” is obtained by using both 
the upper and the lower sides of the platen, accord- 
ing as new or old hay is being treated. In some 
cases both sides may be used. The machine con- 
sists of a vertical box of a cross-section correspond- 
ing to that of the required bale, Within this box 
there travels a platen having nuts attached to it 
passing through slots in the sides of the box, and 
running on vertical screws. At each side of the 
box there are two doors, one above the other, and 
between the two there is fixed a loading platform, 
which can be removed when not required. The 
attendant stands on this platform and feeds the 
straw through the upper doors until the box is full. 
The doors are then closed and locked, and the 
piston set in motion upwards to compress the bale. 
If the machine is driven by its own engine this is 
allowed to run until it is pulled up. If it is driven 
from a portable engine the gearing is disengaged 
when the desired density of truss has been obtained. 
The doors are then opened and the bale tied. When 
this is completed a third door, against which one 
end of the bale presses, is opened. Thereupon the 
pressure of the screws being released, the bale is 
free to be removed. When old hay is being treated 
it is placed alternately above and below the 
piston, and thus the output of the machine is 
doubled. The locking gear for the doors is worthy 
of note. It consists of a short shaft carried in 
bearings on the edge of the door, and having two 
short levers and a long one forged on to it. When 
the door is closed the short levers are caught under 
cleats on the frame, and the long lever pressed back 
until it can be secured to the door byacatch. The 
door is thus very firmly held. 

Mr. Elton Scott, of 1694, High-street, Lincoln, 
shows a hand-power machine for compressing old 
hay. The table rises vertically, being lifted by a 
pair of chains wound on drums on a cross-shaft at 
the top. This shaft is rotated by means of gearing, 
there being two speeds. A pair of shafts are at- 
tached to the press and it has also removable wheels 
so that it can readily be conveyed from place to 
place. A hand-power machine for both hay and 
straw is shown by Mr. James Spencer Hoodless, of 
Walkeringham, Gainsborough. This is vertical and 
has a platen moved downwards by a screw and 
bevel gear. In order to admit straw the platen is 
made capable of sliding back at the top of its stroke 
so that the box can be filled to the top. At the 
next stand to this there is a boulting press for straw 
shown by Mr. Henry Ruck, of Cricklade, Wilts. 








This consists of a table having standards at each 


side. The inner faces of the standards are vertical 
and the outer faces inclined. Two chains are laid 
across the table between the stands, being attached 
to loose wooden blocks at their ends. The straw is 
packed in between the standards, and when a sufli- 
cient quantity has been placed in. position each 
wooden block is raised and carried over to the 
opposite side. The straw is then held between two 
bights of chain. The attendants force the blocks 
down the backs of the standards by putting all their 
weight upon them, at the same time beating the 
straw with mallets. In this way they tighten the 
chain bights, compressing the straw until it is reduced 
to the desired size. It is then secured by the 
boulting strings. 

The press of Mr. Joseph Bamber, of Preston, has 
a platen worked by a vertical screw and a four- 
armed lever. It is of the copying press type and 
gained the first prize for hand presses and the 
only prize of old hay presses. Next to his stand 
comes that of Mr. Valentine Ingram Allen, of 
Spalding, on which there is a hay and straw 
press with a wrought-iron frame and an ascend- 
ing table. The table is raised by two racks into 
which gear a pair of pinions on a shaft provided 
with handles by which it is rotated. The door of 
the press is a jointed frame of bars and can be 
folded up to admit the material to be pressed. 

Mr. T. T. Mayos, of Llangunnack, shows a press 
for hay and straw manufactured by Messrs. Ran- 
somes, Sims, and Jefferies, of Ipswich. The dis- 
tinguishing feature is that the pressure is obtained 
by levers and is applied to the material in sections, 
the platen being formed in three portions which can 
be pressed down separately. In this way one man 
is able to produce bales of great density. From the 
platform of the machine there rise three pairs of 
standards between which the straw is laid. The 
standards on one side are hinged so that when a 
truss is complete they can be moved back to provide 
for its easy removal. All the standards are of {J sec- 
tion and the open sides of each pair face each other, 
forming a receptacle for a set of cords or bands. 
These cords are first cut to the required length, and 
provided with a loop at each end. Before com- 
mencing work a number of cords are fixed in each 
pair of standards, passing down one standard, 
across the platform and up the other standard, the 
ends being temporarily secured. Straw to the re- 
quired quantity is then laid between the standards, 
and three small platens placed on the top. Across 
each platen is a yoke bar, and lengthwise across the 
ends of the yoke bars is a stretcher bar at each side. 
A lever is hooked to each stretcher bar, and a pur- 
chase is got for the point of the lever in a rack cast 
in the back of the central standard. By this device 
the three platens are drawn down together, step by 
step, until they will go no further, each advance 
being retained by pawls which take into the racks. 
The lever is then transferred to one of the yoke 
bars, and one platen is forced down separately, each 
platen being operated upon in turn until the mass 
attains such proportions that the bands can be 
united at the ends to maintain the truss in shape. 

A lever press is also shown by Messrs. Thomas 
M‘Kenzie and Sons, of 15, Queen Victoria-street, 
London. It is of American origin, and consists of 
a vertical box with doors near the bottom. This 
box is filled from the top, and then a platen is laid 
on the loose material. Over this is placed a beam 
with its ends projecting through slots in the ends 
of the box. A lever is coupled by a link to each 
end of the beam, and takes into a pair of racks, 
one at each side of the slot. By these levers the 
platen is forced down step by step until the truss 
is compressed, when it is tied in the usual way. 
In the hay press of Messrs. Barford and Perkins, 
of Peterborough, the power is applied by means of 
levers, which are used to rotate a drum shaft. This 
shaft stands beneath the platform and carries a 
ratchet wheel at one end for the lever to gear with, 
and two chain barrels on which are wound chains 
connected to the platen. This latter descends ver- 
tically between end guides, and is counterweighted 
by chains and weights, so that it will rise imme- 
diately the pawl on the lever is disengaged from 
the ratchet wheel. Shafts and travelling wheels 
are provided for the transport of the machine. Mr. 
Joseph Bradbury, of Charles-street, Manchester, 
also shows a press operated by a ratchet lever. It 
has also a quick-speed motion worked by a crank 
handle and bevel gear. In some cases the plat- 
form of the press forms the table of a weighing 
machine, and by this arrangement trusses of exact 








weight can be readily turned out. A simple press 
is shown by Messrs. J. Hartope and Co., of Lei- 
cester. It consists of a platform, two uprights, 
anda platen. The latter is forced down by a pair 
of screws, one at euch side. 

Messrs. Fowler and Co., of Leeds, show a five- 
furrow steam plough fitted with their anti-balance 
gear. This we illustrate on page 41. In order to 
prevent any tendency of the plough to jump out 
of its work when ploughing to only a shallow depth, 
the axle is made loose from the frame and capable 
of moving independently of it within the limits of 
a slotted guide. The axle is maintained at right 
angles to the frame of the plough by furnishing 
each end with a pinion which runs in gear with 
a rack; consequently, although the axle may 
move a certain distance towards either ex- 
tremity of the plough, both its ends are ob- 
liged to move at the same rate and to the same dis- 
tance. The slotted guide, as shown in Fig. 1, 
is of a flattened VY shape, in order that when 
travelling on roads the axle may remain in the 
central position. But as soon as the drag comes 
on the driving rope, when the shares are in the 
ground, the axle is drawn forwards to the end of 
the guide before the plough body commences to 
move. The frame is thus thrown out of balance, 
the heavier end being down and having no tendenc 
to rise. At the end of the travel, when the sleum 
is reversed and the drag comes on to the other rope, 
the axle is moved to the other end of the guide, 
the preponderance being thus removed to the oppo- 
site extremity of the plough. The necks on which 
the wheels run are adjustable vertically (Fig. 3) 
with relation to the body of the axle. 


MIscELLANEOUS, 


Amongst the miscellaneous exhibits at the Not- 
tingham Show we must notice a sinking platform 
for dipping wheels when being tyred, which is shown 
by Messrs. John L. Baker and Co., of Hargrave, 
Kimbolton. In this arrangement the platform 
which receives the wheel under treatment rests on 
three cast-iron balls which run on inclined planes, 
but which, when the platform is at its highest level, 
rest in shallow depressions which keep them in 
position. When a wheel has received its tyre, how- 
ever, a slight rotating force applied to the platform 
causes the balls to leave the depressions just men- 
tioned, and they then run down the inclines (the 
platform at the same time rotating), and lower the 
platforms and wheels into the water contained in 
the tank to which the platform is fitted. The whole 
arrangement is exceedingly convenient, and the 
details are very neatly worked out. 

Messrs. Lee and Hunt, of Nottingham, besides 
other well-finished machine tools, show an excellent 
collection of machines for sawing iron cold, one of 
these being driven by an engine coupled direct to it. 
We hope shortly to illustrate this machine and 
also an automatic saw-sharpening machine shown 
at the adjoining stand by Mr. Isaac Hill, of Derby. 
This machine sharpens circular saws automatically, 
the saw under treatment being turned round the 
required amount between each application of the 
emery wheel. The tool formsa very useful addition 
to an iron sawing plant. Mr. Hill also shows a 
cold sawing machine of substantial design capable 
of sawing sections up to 12 in. by 5 in. deep. 

Messrs. Bradley and Craven, of Wakefield, and 
Mr. T. C. Fawcett, of Leeds, both show new patterns 
of brick and tile presses, which we hope to illus- 
trate. Messrs. Bradley and Craven’s machine is 
adapted for either steam or hand power, a slow 
motion being given in the latter case. In Mr. 
Fawecett’s new press each brick or tile is by an ex- 
ceedingly neat mechanical device subjected to two 
pressures, the second being both more intense and 
more slowly applied than the first. The pressure 
is applied to the die by a pair of toggle levers 
actuated by a crank, the connecting-rod having a 
kind of T head, against the ends of the arms of 
which the toggle levers abut. The arrangement is 
such that during the forward stroke of the crank 
this T head occupies an inclined position, while 
during the return stroke it stands vertically, thus 
increasing the stroke imparted to the die by the 
toggle levers. The contrivance is a very neat one. 

The Hardy Patent Pick Company, Limited, of 
Sheffield, are the exhibitors of a new disintegrator 
to which they have given the name of ‘‘ The Devil.” 
This machine, of which several sizes are shown, 
consists of a cast-iron chilled disc revolving in oppo- 
sition to a similar fixed disc, the distance between 
the two being adjustable. Each disc carries rings 
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of teeth cast on it, the teeth on one disc falling 
between the rings of teeth on the other, and the 
teeth gradually increasing in fineness and closeness 
towards the periphery of the discs. The actual form 
of the teeth varies according to the nature of the 
material to be operated upon. The material is fed into 
the centres of the discs and escapes around the peri- 
pheries, the maximum coarseness of the discharged 
particles being limited by the distance between the 
discs at their edges. The makers exhibit at their 
stand samples of an immense variety of substances 
which have been passed through the machine, and 
all of which-appear to have been most effectively 
dealt with. The materials vary from hard slag and 
ore to cork, the latter being a very difficult material 
to grind in most machines of this class. ‘‘ The 
Devil,’ however, treats it most effectively, while it 
can kibble beans and wheat or grind them, and 
can also shred fibrous materials, such as old ropes, 
rags, &c. The machine has, we are informed, 
already been largely used for grinding coal for 
making briquettes, and it appears to have a wide 
application. 








NOTES. 
DeErence oF THE MEUsE. 

Tue work of constructing the fortifications on the 
line of the Meuse has been undertaken by a syndi- 
cate of French firms. The work comprises 3,560,000 
cubic yards of earthwork, 1,405,000 cubic yards of 
cement concrete, 28,270 cubic yards of brickwork 
masonry, 795,000 cubic yards of plastering in 
cement mortar, and 84,000 cubic yards of cement 
mortar flooring. The syndicate have already com- 
menced laying down the lines to connect the sites 
of the various works. This line will be upwards of 
92 miles long, and will have a rolling stock of 3000 
wagons and from 40 to 50 locomotives. As the 
various defensive works will be situated in the most 
commanding positions, whilst the locomotives must 
keep to the level ground, rope haulage will in some 
instances have to be adopted. The mere provision 
of the gravel required in making the enormous 
quantities of concrete required will in itself be no 
light undertaking. Much of it will be obtained by 


dredging from the bed of the Meuse, and for this 


purpose twelve large dredgers are to be employed. 


A Rattway to SoukHum Kate, 

It is reported at Tiflis that the Russian Govern- 
ment contemplates constructing a railway shortly to 
Soukhum Kalé, This port, which lies to the north 
of Poti, is pretty familiar to English readers, owing 
to its having been twice the scene of a Turkish 
descent on the Caucasian coast ; once during the 
Crimean War and again in 1876, It lies in some- 
what an isolated position, and it was in order to 
remove this that a military road was recently con- 
structed to it across the Caucasus ridge from 
Ekaterinodar. It is now proposed to protect it 
further by running a branch line to the port from 
the Transcaucasian Railway vid Novo Senaki. This 
would be 79 miles long, and be accompanied with 
very few engineering difficulties. Soukhum Kalé 
possesses an excellent natural port, which could be 
rendered a very fine one by improvements. The 
climate is so good that the place is at present used 
as a sanitary station for the Caucasian army. In 
ancient times Mithridates the Great wintered with 
80,000 troops close to the port, testifying to its 
good resources at that period. The construction of 
the line would give a new impulse to Soukhum 
Kalé by rendering it, with Poti and Batoum, an 
outport of Transcaucasian produce. It would also 
open up a deal of country to colonisation; the 
Russian Government being desirous of promoting 
the settling by Russians of the country vacated by 
the Abkazians. Since 1864 upwards of half a 
million Russians have settled in the Kuban region. 
Along the Black Sea littoral, however, the increase 
has only been 18,000, owing to tie tribal wars and 
other causes. The authorities aro now disposed to 
take the question of colonisation vigorously in hand, 
in connection with the proposed railway. 


A New Lares Rattway Brings 1n SwepeEn. 

A new railway bridge of considerable dimensions, 
by far the highest in Sweden, is approaching its 
completion. It is being built by the Motala Engi- 
neering Company, for the Swedish State Railways, 
across the Angerman River, and was to have been 
ready by August 1 this year, but unforeseen cir- 
cumstances will somewhat delay its completion. 
Although the railway, previous to reaching the 
river, passes through a cut of 34 ft. depth, the 





height from the rails to low-water level is 155 ft., 
which is 59 ft. more than the bridge over the Indals 
River, which has hitherto been the highest in 
Sweden. The new bridge has five arches and a 
total length of 825 ft., the central arch, which at 
low water spans the whole of the river, account- 
ing for 255 ft. The bridge is supported by four 
iron piers, of which those on each side of the river 
are 100 ft. high and rest on huge granite founda- 
tions. In these granite pillars are holes for placing 
dynamite, in case it should be necessary, during a 
war, to blow up the bridge. The stonework is 
already completed, and so is the extensive scaffold- 
ing, which, however, does not comprise the distance 
between the two central piers, so the bridge will 
have to be built in a similar manner to that practiced 
at the Forth Bridge. The communication between 
the two central piers is through the means of a sus- 
pended bridge of wire rope, on which a four-wheeled 
carriage passes; as the river has quite the character 
of a rapid, boats, &c., cannot be employed. The 
hanging bridge is principally intended for the trans- 
port of iron from the south side to the north side, 
as the locomotives go no further than to the river’s 
side, but it is also used for passengers, being able 
to accommodate four persons at the time. The 
bridge has been constructed by Mr. O. Nystréns, 
of the Motala Engineering Company ; the price at 
which the company has contracted for the iron 
structure is about 13,165/., and the total cost of 
the bridge is likely to amount to about 23,400/. 
The testing of the bridge will be effected by placing 
a weight over the whole of the arches, varying for 
the different arches between about 9500 lb. and 
about 7700 lb. per metre. 


Tue Orn Tank STEAMER INDUSTRY IN ENGLAND. 

A few days ago another petroleum tank steamer 
was launched from the Low Walker shipyard of 
Messrs. Armstrong, Mitchell, and Co. This, if we 
mistake not, makes the eighth that has been con- 
structed by that firm since 1886. The new vessel 
is called the Oevelgénne, and will carry in her tanks 
3800 tons, or over 1,000,000 gallons of petroleum 
each trip. Like the rest she is divided throughout 
into a number of compartments, with arrangements 
so that they are kept always full. Two powerful 
Worthington pumps and a complete installation of 
piping will enable the oil to be pumped in or out of 
any compartment, or from one to the other. Under 
the old system of transporting the oil in barrels, 
many days would be needed to barrel and stow a 
million gallons of oil; whereas in these new tank 
steamers it is simply a question of a few hours, re- 
quiring practically no labour whatever. How 
rapidly things have moved since in these columns 
we commenced in 1884 advocating the employment 
of engineering methods of handling oil, instead of 
the old mercantile arrangements, may be gathered 
from the fact that at the present moment thirty 
tank steamers are running on the Mediterranean or 
on the Atlantic quite apart from the hundred on 
the Caspian Sea. At the outset there was a 
tendency to misinterpret our views, and fit up old 
steamers with tanks, instead of building proper 
vessels. It was lightheartedly assumed by some 
merchants that any tanks stuck in a steamer would 
do to carry oil. The contrary was found out when 
these vessels began to ply, and the dangers engen- 
dered by leakage into recesses outside the tanks 
where the pumps could not act was forcibly illus- 
trated in the case of the Petriana explosion at 
Liverpool. Since then, we believe, no more 
steamers have been converted, and no accident has 
taken place on the regularly built tank steamers. 
From the outset Messrs. Armstrong, Mitchell, and 
Co. took the lead as regards the latter, one of the 
directors, Mr. Swan, who has a wide knowledge of 
Russia, having from the time the first tank steamer 
began running in the Caspian made a special study 
of tanksteamers. The first to traverse the Atlantic, 
the Gluckauf, was from his design, and it is due to 
his skill and ingenuity in devising improvements 
that this country is now beating Sweden in the con- 
struction of vessels of this kind. All the tank 
steamers Germany, France, and the United States 
are having built have been ordered in England (not 
one order, we believe, has gone to Sweden), and 
this satisfactory state of things, it is only fair to 
say, is entirely due to the reputation that has been 
won for England by the tight well-built fleet of 
steamers turned out by the Armstrong firm. 

East Lonpon Water Works. 

On Thursday the 28th ult. a party of the students 

of the Institution of Civil Engineers visited the East 


London Water Works at Lea Bridge, on the kind in- 
vitation of Mr. Brian, the engineer to the company, 
who in person conducted the party over the works. 
On entering the works a turbine house was first 
visited. This contains two turbines of the Hercules 
type, driven by water from the Lea and working 
pumps which deliver into the same main as a large 
Cornish engine. This arrangement has made it 
necessary to fit the turbines with a heavy flywheel, as 
the varying pressures in the main arising from the 
intermittent action of the engine caused corre- 
sponding fluctuations in the speed of the turbines, 
occasioning great loss of water. In addition to 
these turbines there are also two water wheels of 
somewhat ancient date, the total water power avail- 
able at Lea Bridge amounting to 140 horse. The 
steam pumping plant at this station is very powerful, 
consisting of the following engines. The Victoria 
engine, erected in 1854, diameter of cylinder 100 in., 
stroke 11 ft., diameter of pump 50 in. The Prince 
and Princess engines, with cylinders 84 in. in dia- 
meter by 11 ft. stroke, driving a pump 45 in. in 
diameter. The Duke and Duchess engines of the 
compound rotary type with cylinders 23 in. and 
39 in. in diameter, by 53 in. and 78 in. stroke, 
driving pumps 22}in. indiameter. The Horizontal 
is a compound engine with cylinders 23 in. and 
40 in. in diameter by 3 ft. stroke, working a pump 
22in. in diameter. Near the Duke and Duchess 
engines a well is being sunk into the chalk, which 
is here covered entirely with quicksands, causing 
exceptional difficulties in carrying out the work. 
The pumping engines to be erected over the well 
have been constructed by Messrs. Hathorn and 
Davey, of Leeds. They have cylinders 24 in. and 
44 in. in diameter by 6 ft. stroke, and are fitted with 
Mr. Davey’s patent differential gear. The pumps 
will be 22 in. in diameter. Before leaving the 
subject of the steam pumping plant it may be 
remarked that the whole is worked with exceptional 
economy, as one indicated horse-power per hour 
can be obtained in regular working with an expen- 
diture of only 21b. of Hartlepool slack, costing 
lls. delivered at the works, a result which is 
certainly remarkable when it is considered that the 
engines are worked with a steam pressure of only 
18 lb. above the atmosphere. A large portion of 
this economy is, no ee due to the way in which 
the boilers are worked. A larger number of boilers 
is provided than is in ordinary practice considered 
necessary, and these are, therefore, never driven, 
thick fires with slow combustion being the plan 
adopted, with the result that 9 1b. of water are 
evaporated in ordinary working per pound of the 
fuel mentioned above. On leaving Lea Bridge the 
party proceeded towards Tottenham, passing on 
their way the enormous reservoirs belonging to the 
company, which with their wooded islets and gravel 
beaches have a most pleasing effect on the land- 
scape. These reservoirs have been constructed by 
sinking through the gravel which here overlies the 
London clay to a depth of 20 ft., and they are 
entirely surrounded with puddle walls, many miles 
of which have been required. The total capacity 
of these reservoirs is 900,000,000 gallons. At 
Walthamstow the party were shown another large 
well 15 ft. in diameter, which is also being sunk 
into the chalk. A smaller well is also in operation 
here, the pumping being done by means of a Girard 
turbine placed in a conduit connecting two reser- 
voirs, from which 70 horse-power can be obtained. 
The power thus obtained is led off by steel wire 
ropes to two sets of three-throw pumps, which give 
a very uniform discharge, for which reason similar 
pumps are being adopted by Mr. Brian for the new 
triple-expansion engines which are now being 
erected for the company at Waltham Abbey. On 
reaching Tottenham the party dispersed, after one 
of the most interesting visits which the students 
of the Institution have yet enjoyed, this being also 
the last of the present series. 





Tue Proposep Russtan Pier Line.—In a Note pub- 
lished by us in our last issue, we referred to the expira- 
tion of the Elimoff concession for the construction of a 
pipe line for the transport of crude petroleum from Baku 
to Batoum. The limit of the concession extends to the 
26th inst., and unless an extension could be obtained, 
the large amount of work and money that had been 
expended in this enterprise would be sacrificed. On the 
10th inst., by a vote of the Russian Ministry, the con- 
cession was extended for a period of six months, so that 
the projector controls the scheme till next January. We 
understand that negotiations are in such 4 condition that 
there is a fair prospect that the undertaking will be 





financed. 
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engine, was first practically put to test in 1720 by a 
German inventor, and author of “ Theatrum Machina- 
rum,” named Leupold. The steam pressure was admitted 
by a four-way cock arrangement to the underside of the 
piston; the other arrangements were similar to those of 
the Newcomen engine. . 

We now arrive at the most important stage in the de- 
velopment of the steam engine—a stage at which by the 
mind and hands of a great genius this instrument for con- 
verting heat into dynamic energy, was raised toa com- 
paratively high degree of perfection, even when measured 
by our modern standards of precise accuracy. 

James Watt, born in 1736, at Greenock, was, by a for- 
tuitous circumstance, asked to 7 Professor Black’s 
model of the Newcomen engine. Judging from a series of 
experiments in steam condensation, and with the assist- 
ance of the latent heat theory of his friend Black, Watt 
arrived at the conclusion that a desideratum to be effected 
was the maintenance of the cylinder at the temperature of 
thesteam. The principle of the Newcomen engine, in which 
the cylinder itself was also the condenser, was obviously 
entirely wrong, as the cylinder could not be kept hot. Bya 
logical train of reasoning, it occurred to him, using his own 
words, ‘‘ that if a communication were opened between a 
cylinder containing steam and another vessel exhausted 
of air, the steam would immediately rush into the empty 
vessel, and if that were kept very cool by injection or 
otherwise, the steam would continue to enter until the 
whole was condensed, and, if an air-tight cover were 
placed on the cylinder, steam might be admitted to de- 
— the piston into a vacuum, instead of the atmo- 
sphere.” 

PThe fruit of this reasoning has had more effect in its 
material benefit upon mankind than all the philosophic 
deductions of sages ancient or modern, After three years 
of hard work, and with the financial and _ enlightened 
assistance of Dr. Roebuck, Watt was enabled to obtain 
the necessary patent rights, in 1769, for his invention. 
This important patent, in its essential features, introduced 
and covered claims for the following improvements : 

1. The steam jacketting and lagging of the cylinder, 
to maintain it at a high temperature. 

2. Separate condenser (name given by Watt). 

3. The use of a condenser pump to maintain a vacuum, 

4. The use of the expansive force of steam to obtain a 
piston motion with or without the aid of vacuum. 

5. The use of oils as lubricants to maintain steam 
tightness of piston, without producing unnecessary fric- 
tion, 

Bad workmanship, and the financial failure of Dr. Roe- 
buck, retarded progress, until the time when, by a most 
beneficent arrangement, Roebuck transferred his share in 
Watt's patents to that famous and fine old English gentle- 
man, Matthew Boulton, of Soho, to whom, in no small 
measure, mankind is indebted for the successful surmount- 
ing of great ractical difficulties in the development of the 
invention of the steam engine. The fine, genial, and 
thoroughly English features of Matthew Boulton give a 
reflection of his nobility of mind, which supported strug- 
gling inventive genius. Would there were more like 

i ! 


im ! 

Watt followed up his first patent by numerous additions, 
embodying the following features in seriatim order from 
the former series : 

6. Tubular surface condenser. 

7. Rotative motion single-acting engine, with the steam 
acting on one side of piston only, the alternate motion 
being effected by a weighted beam. 

8. A mechanical action for converting reciprocative into 
rotative motion, by a curious and aptly termed sun an 

lanet arrangement. It may here be mentioned that 
Pickard, in 1780, invented the crank, and this probably 
inclined Watt to adopt the ingenious but comparatively 
clumsy expedient of the sun and planet motion. 

Two years later, in 1782, Watt patented the double- 
acting engine, or in which the steam pressure was applied 
to both sides of the piston. A year previous to this Horn- 
blower patented an arracgement which is undoubtedly 
the basis of the modern expansion or compound engine. 

Hornblower in his specification says: ‘I employ two 
cylinders, and I employ the steam after it has acted 
on the first cylinder to operate a second time in the other 
by permitting it to expand itself. I condense the steam 
by causing it to pass in contact with metallic surfaces, 
while water is on the other side.” Here we have un- 
doubtedly the foreshadowing of the compound condensing 
engine. 

ferring to Watt’s specification of 1782, it will be seen 
that on the cylinder section is drawn the isothermal (or 
Boyle, Marriote, and Gey Lussac,) curve of pressure 
which is the first graphic delineation of a range of variable 
degree of energy, and its representation is an example of 
the thoroughly advanced scientific character of Watt’s 
reasoning. Later on, Watt invented an instrument for 
automatically registering the actual pressure of the steam 
in the cylinder. From this instrument, Richards de- 
veloped his admirable indicator. Murcock, the inventor 
of gaslighting, introduced the slide valve and eccentric in 
1799. Sturdock deserves ——— recognition by the 
townsmen of Birmingham, ornblower’s invention was 
improved by Woolf in a patent of 1804; this latter in- 
ventor constructed several high-pressure engines, and 
suggested the use of tubular vessels for generating steam 
at high pressure. Woolf’s engine had high and low-pres- 
sure cylinders side by side, the steam from the high- 
pressure cylinder expanding in the lower one, 

Inter alia, it may be mentioned here that the Rev. R. 
Stirling patented in 1827 an engine with a perfect theoretic 
and reversible cycle of operations, according to the light 
of science as understood at that time. In this engine there 
is introduced the so-called feature of regeneration or 
restoration of heat. The difficulty of applying the system 
of regeneration is in obtaining a durable agent for re- 








generator, and in the connections between it and the motor 
cylinder. ; 

Eight years before Stirling’s invention, Watt died, 
leaving in his great work, little for posterity to fill up, 
except in details, concerning which more of anon. Watt's 
eg intellect not only embraced the study. of mechanics, 

ut almost the entire domain of arts and sciences as 
then known, and, as eloquently stated by Lord Jeffries, 
it was not at all extraordinary to hear the giant mecha- 
nician and engineer detailing and expounding for hours 
together the metaphysical theories of German philo- 
sophers, or criticising the measures or matter of German 
poetry. No man could be more social in spirit, less 
assuming or fastidious in his manners, or more kind and 
indulgent to all who approached him. 

Lord Jeffries, who knew him, spoke of his grave 
brow and the calm smile playing soberly over his lips. 
The famous French physicist Arago, in his eloge of 
boundless enthusiasm, said, ‘‘ This man, who by his bril- 
liant inventions conferred upon England the means of 
sustaining itself during a political convulsion, when its 
very existence as a nation was endangered, this modern 
Archimedes, this creator (at that time, 1820) of 8,000,000 
of men, this benefactor of the whole human race, whose 
memory future generations will eternally bless, what was 
done te heap honour on this man? The peerage is, in Eng- 
land, the first of dignities, the highest of national rewards. 
You will naturally suppose that Mr. Watt was elevated 
to the highest rank in the peerage; this was never even 
thought of.” Arago did not know that England’s great 
heroes sprang from her democrats. It was fitting, there- 
fore, that Watt should die as he had lived—a humble 
worker for his fellowmen. Arago, after prophesying the 
marvellous benefits that would accrue to the human 
race from the results of Watt’s genius, and most of which 
have been fulfilled, concluded his eloge thus: ‘‘ Noble 
spirits have already arisen who have thought it just to 
speak of the age of Voltaire, of Rousseau, of Mon- 
tesques. For my part I pronounce, without hesitation, 
that when to the immense services which the steam 
engine has already achieved, there shall be added all 
the marvels it promises for the future, a grateful world 
will also cite the ages of Papin and Watt. Alas for 
gratitude! England leaves strangers to perpetrate the 
memory of its greatest sons.” 

The continuous cylinder, or tandem compound engine, 
was introduced and patented in 1841, by J. Sims. 

McNaught, in 1845, effected the compounding of an 
ordinary condensing engine, By the application of a high- 
pressure cylinder, many wasteful old condensing engines 
were altered by McNaught, and the action of compound- 
ing on his principle, or where both cylinders work side by 
side on one beam, but at alternate sides of the fulcrum, is 
known as McNaughting. 

Before referring in detail to the further development of 
the steam engine, we will glance at the history of the 
origin and development of the science of thermo-dy- 
namics. 

The fundamental law of thermo-dynamics, viz., that the 
pressure of a portion of gas at a constant temperature 
varies inversely as the space it cccupies, was enunciated 
by Robert Boyle, in 1662. This law permits the graphic 
representation of the periodic variation of the pressure of 
a gas in a motor cylinder, the curve produced being known 
as the equal heat or isothermal curve. Denis Papin con- 
ducted a series of investigations in 1674, by which he 
observed that the temperature of ebullition of water 
varied with the pressure. His researches and results are 
described in an essay, entitled ‘‘ Nouvelle Experiences du 


d | Vuide.” 


Professor Black, who occupied the chair of Natural 
Philosophy of Glasgow, made, in or about 1757, a series 
of investigations, which led to the discovery of the law of 
specific and of latent heats. Lavoisier and La Place fol- 
lowed up, and confirmed the result of Black’s investiga- 
tion. John Dalton, in 1802, determined the pressure of 


water vapour at different temperatures, although Watt | 4. 


had arrived at the data before, and independently of 
Dalton. In the same year the law of Charles—that all 
gases expand at one uniform rate as the temperature in- 
creases—was discovered by Professor Charles of Paris, 
and announced by Gay Lussac. 

Dulong and Petit, in 1819, established the relation 
between atomic weight and specific heat, or in other 
words it was shown that it requires the same amount of 
heat to heat equally an atom of all simple bodies. 

The inception of the modern and beautiful theory of the 
equivalence of heat to work is due to the illustrious Sadi 
Carnot, who, in a remarkable essay entitled ‘‘ Reflexions 
sur la puissance du feu et sur les machines propres 4 devel- 
loper cette puissance,” and published in 1824 in Paris, 
demonstrated that whenever work is produced there is a 
transmission of heat. 

Some ten years later, Clapeyron invested the subject 
with mathematical adornments. It is only justice to our 
illustrious dead to say that Sir Humphrey Davy, by his 
own famous friction with ice slab experiments, had fore- 
shadowed the heat equivalence — Davy said, in 
1802, that the immediate cause of the phenomenon of heat 
is motion, and the laws of its communication are precisely 
the same as the laws of the communication of motion. 

The fundamental law of Boyle already described, was 
thoroughly tested by Gay Lussac in 1826, and the subject 
was also extended and mathematically and experimentally 
investigated in 1840 by the illustrious chemist, Regnault, 
who was the first to define the extent of dilatancy of gases 
under constant pressure. 

Regnault, by an elaborate series of experiments, and 
with the characteristic precision of French investigators, 
established the fact that the temperature of high pressure 
steam rises with its pressure. 

Joule suggested, in 1843, the experiments for demon- 
strating the law of the equivalence of heat and work, but 





a year before this, Mayer, of Heilbronn, in a casual ex- 
periment, raised by mechanical agitation the temperature 


of water. Mayer also gave a numerical heat equivalent, 
but not in such precise terms as that which Joule was 
able to define as the result of a series of beautifully simple 


experiments, the essential principle being the agitation of 
water effected by the cag or by a falling weight. Joule 
gave the definition of the mechanical equivalent of heat 
in 1849; four years P yee: Holtzmann, in Poggs. 
Annalen, determined the numerical equivalent of heat by 
Mayer’s method, and obtained a number which exactly 
corresponded to that obtained in a totally different manner 
by Joule. A year later, in 1850, there appeared the first 
of a justly celebrated series of memoirs on the mechanical 
theory of heat, by R. Clausius, by which the theory was 
subordinated to mathematical and analytical treatment. 
Sir W. Thomson, one of the successors of Black at the 
Glasgow University, which has produced such a brilliant 
wee of inventive and investigating talent, also pub- 
ished about this time a remarkable memoir dealing with 
Carnot’s theory, in the light of the results of Regnault 
and Joule’s investigations. 

The law of the principle of the equivalence of heat was 
stated by Clausius to be as follows: In all cases where 
work is produced by heat a quantity of heat proportionate 
tothe work done is consumed, and, reversely, by the ex- 

nditure of a like amount of work the same amount of 

eat may be produced. 

The , Heed de Pambour had previously elaborated a 
treatise on the known functions respecting Watt’s law, by 
which it was wrongly assumed that the sum of the latent 
and sensible heat is constant. Clausius examined Pam- 
bour’s theories in the light of the extended knowledge. 
Helmoltz, a year afterwards, or in 1851, ornamented the 
subject with his views. Zeuner, in 1860, applied the 
equivalence of heat to work theory, to the study of the 
steam engine, and another light of the famous Glasgow 
University, brilliant Rankine, to whose memory Glasgow 
citizens should provide a fitting and lasting memorial, 
applied and embellished the subject with his distinguished 
mathematical acumen. The present year, when Glasgow 
will attract, by its Exhibition, many strangers to visit the 
famous city ef James Watt, would be a fitting opportunit 
for the citizens of Glasgow to arrange a scheme whic 
should perpetuate in enduring marble, and in ever-fruitful 
scholarship, the fame of the brilliant mathematician and 
well-beloved citizen—Macquorn Rankine—whose name 
is held in reverence by engineers and scientists over the 
wide world. 

Hirn, Clerk-Maxwell, and Fourier have also. added to 
the already wide field of mathematical investigation con- 
nected with the science of converting heat into work, and 
extending the means for obtaining a true interpretation of 
the phenomena connected with the subject, while Ber- 
thelot, Mallard, Le Chatelier, and Thomsen, and other 
brilliant experimental savants and physicists, have 
enlarged the field of empiricaland reliable data, and by 
their discoveries in reference to specific heat of gases have 
shown much of the alleged inefficiency of our methods of 
converting heat into dynamic energy in caloric motors is 
more imaginary than real. It appears to the author that 
more consideration should be given to the study of the 
loss of heat by diathermancy, convection, and radiation 
from sides of motor cylinders, We will now revert to the 
practical development of the steam engine from the time 
—about 1845—that McNaught introduced his compound- 
ing system of existing Watt engines. 


(To be continued.) 





Rats 1n Betcrum.—Contracts have just been let for 
8000 tons of Goliath rails required for the Belgium State 
railways. The lowest tender was that of the Steel Works 
convey of France, which offered to supply 2000 tons at 
4l. 7s. 6d. per ton. Orders for the remaining 6000 tons 
were divided between the. John Cockerill Company, the 
ngleur Steel Works Company, and the Ougrée Steel 
Works Company. 


New ZEALAND Coa.—The Westport (New Zealand) Coal 
Company has declared adividend of 24 per cent for 1887. 
The directors report that the Westport mine was kept in 
an efficient state throughout the year, and that the output 
of coal effected was ample to meet the requirements of local 
trade. In January, 1888, the system of underground 
haulage was altered, and an endless rope was substituted 
for a chain formerly in use. By this course it is ho 
that a considerable saving will be effected in the working 
expenses, . 








Steam NAVIGATION IN THE Paciric.—The British 
Government has decided to grant a subsidy of 60,000/. 
annum for a monthly service between Vancouver and per 
Hong Kong, vid Yokohama. The details of a formal con- 
tract were practically settled in December, 1887; but in 
consequence of negotiations being still pending between 
the Imperial Government and the Government of the 
Dominion of Canada with reference to an improved 
or service, the definitive contract has not yet been 
signed. 





CANADIAN TELEGRAPHY.—The telegraph system organised 
by the Canadian Pacific Railway Company is growing in 
importance and revenue. The lines have been extended 
to most of the important towns in Ontario and Quebec, 
and during the present year they will reach St. John, 
Halifax, and other chief towns in the maritime provinces. 
In concert with the Postal eT Company of the 
United States, the Canadian Pacific has extended a tele- 
graph line southward from Vancouver to San Francisco, 
reaching all the intermediate towns and cities of any im- 
portance, 
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DOUBLE-LADDER DREDGER FOR? 
CONSTRUCTED BY MESSRS. FLEMING} 
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RITHE SWANSEA HARBOUR TRUST. 
WAND FERGUSON, ENGINEERS, PAISLEY. 


see Page 45.) 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, 
The number of views given in the Specification Drawings is stated 
in each A after the price ; none are mentioned, the 


é&e., of the Communicators are given in italics. 
i e ifications may be obtained at 38, Cursitor-street, 
-Lane, E.C., either per: y, or by letter, 
amount of F | and postage, addressed to H. READER LACK, Esq. 
The date of the advertisement of the 
cification is, in each case, given after the 
Patent has been sealed, when 
———- may at any time within two : , 
advertisement of the acceptance of a com: spect t 
ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


321. W. Hassel, Hagen. Germany. An Improved 
Atmospheric Hammer. ‘[6d. 7 Figs.) January 7, 1888.— 
The hammer consists of a frame T with driving shaft having fast 
and loose pulleys s, s and flywheel P, anvil aand guides f, between 
which works the bell g connected to the crank-plate of the shaft, 
and carrying withit the hammer block 6 fitting as accurately as 
possible therein. At each upward stroke of the bell g the hammer 
is carried up within it by suction, and at the downward stroke it is 
forcibly thrown downward thereby. In order to give this hammer 
a variable lift and blow, an opening o is formed in the bell g 
against which bears aclosely fitting bar ¢ which is prevented from 
moving up and down in the frame by guiding studs d, d, and from 
shifting laterally by working in a groove in the bell. By means of 
































the pedal lever 2, rod i, and cam & on the latter, the bar ¢ can be 
pressed against the opening 0, the cam k being made to bear with 
its incline against the roller 7 on the end of one of the studsd. A 
helical spring / serves to press the bar ¢ away from the opening 0 
on the release of the lever x, a counterweight on which causes the 
rod i with cam & to be then pushed upward again. The pedal 
lever x is also connected to the belt fork of the fast and loose 
pulleys, so that when the opening 0 is closed, the belt is upon the 
fast pulley, and when it is open the belt is on the loose pulley, so 
that a variable lift and blow is obtained by this means, the hammer 
being capable of striking quick and strong or slow and weak blows. 
(S April 20, 1888). 


SMALL TOOLS. 


5547. S. Snell and A. W. Sanderson, Birmingham. 
A New or Improved Combined Spanner and Pliers. 
(8d. 6 Figs.) April 16, 1887 —a, @ is the handle and spanner 

art, which when closed, forms an ‘‘all-nut” spanner, with 
ns shaped holes a2, for taking varying sized nuts, when 
the combined apparatus is required to be used asa spanner. The 
half handle parts or arms a, a, are kept in their closed positions 
by a jointed loop or clip 6, jointed at b*, and having a hole 63 
through it, which takes upon a correspondingly shaped extended 
end a} of the opposite half. c,c, are the jaws of the plier part, 


Fig. 2. 





which are extensions of the half handle parts connected together 
by a joint pin d. The junction a+, of the plier parts, with the 
spanner or handle parts, are respectively provided with notches e 
for cutting wire. hen the apparatus is used as an “‘all-nut” 
spanner, the parts take the positions represented in Fig. 1; but 
when used as a pair of pliers; cutters, or the like, the parts take the 
positions shown in Fig. 2. On opening out the handle parts the 
cutter gaps e become coincident, and on the closing of the said 
handle parts, a wire or the like placed within the gaps is sheared 
orcut. (Sealed April 27, 1888). ye 


6078. H.W.Swift, Ince, Lancaster. Improvemen’ 
in Apparatus Applicable for Extracting Ferrules 





from Boiler and other Tubes, (8d. 2 Figs.) April 26, 
1887.—A cylindrical box with open face incloses two jaws D, D'. 
The jaw D terminates in a screw E, which passes through a hole 
in the closed end of the box A, and is provided with a nut F 
beyond. This jaw is so shaped as to be supported against the 
contiguous side of the box, and its end has a claw d to overlap 
and hold on to the ferrule G. On the opposite side, the jaw D is 
provided with a projection fitting a hollow in the other jaw D'. 
The Jaw D! has also aclaw d' to catch on the ferrule G, and 
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through the side of the box A, is fixed a set screw, which by press- 
ing on the tail of the jaw D! beyond its fulcrum on the other one, 
keeps the jaws distended and catching on the ferrule. I is the 
boiler or other plate to which the tube is fixed. A ring B, cut 
out to fit the tube end, is placed on the latter, the box A placed 
against the ring with the two claws inserted beyond the ferrule, 
and the set screw is tightened till the jaws d, d' fit over the ferrule. 
The main screw E is then screwed up till the ferrule is drawn out 
of the tube. (Sealed May 11, 1888). 


6357. E. Harris and J. Shaw, Stafford. Improve- 
ments in Parallel Vices. (8d. 1 Fig.) April 30, 1887.— 
The fixed jaw 6 of the vice is mounted upon a bedplate a. The 
front or movable jaw c is pivotted upon a slide d, which works 
through the body of the fixed jaw of the vice. The upper part of 
the rear end of this slide is provided with a number of ratchet 
teeth g into which engages a pawl pivotted in the fixed jaw. 
The rear part of the bedplate is formed with an inclined portion or 
recess k, into which the rear end of the slide enters if the front 
end be raised so asto disengage the teeth from the pawl. Through 
the movable jaw c s a screw l, the inner end of which works 






in the movable slide, and whereby the jaw c can be moved on its 
pivot. The jaws b and c being in the closed position indicated by 
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the full lines of the illustration, they are opened by firat lifting the 
front end of the movable slide d, which being then released from 
the pawl h as shown by dotted lines can be drawn forward, after 
which the slide d is allowed to resume a horizontal position. The 
article to be gripped by the vice is then held against the fixed jaw b 
and the movable jaw c is brought against the article by pushing 
back the slide d, and the slide will be retained in its back position 
by the pawl h engaging in the teeth gy. By then slightly operating 
the screw J of the movable jaw c the article will be firmly gripped. 
The screw J is thus only used to tighten the grip which has been 
already given to the article by operating the movable slide d. To 
release the article from the grip of the vice the parts are operated 
in a reverse direction to that already descrived. (Sealed May 18, 















684. J.W. Banner, Banner’s Elk, N.C.,U.S.A. Im- 
provements in Animal Shears, [6d. 6 8.) January 
16, 1888.—An operating lever Y is arranged on the upper side 
of the cutting plate U, and is provided at its front end witha 
deepening stud Z, which fits in an open slot, formed between 
the inner ends of the cutters W. This operating lever is fulcrumed 
on a bolt B! that projects downward through the slot X of the 
cutting plate, and through openings in the ledger and baseplates, 
The rear end of the operating lever Y is widened, and is provided 
on opposite sides with anti-friction rollers C' and D'. The rollerC' 
is adapted to successively engage the open cam grooves F of the 
wheel E, and the roller D' is adapted toengage the open cam grooves 
G of the said wheel alternately with the roller C!, As the wheel E 
is turning, while one roller is engaging a groove opening on one 





side of the cam wheel, the other roller will be yest @ con- 
siderable distance beyond the opposite side of the wheel, and 
thereby a rocking or oscillating motion is imparted to the lever 
Y, and through the same to the cutting plate U. The operator 
g the handle C with his left hand and guides the shears over 
the back of the sheep and rotates the wheel E by means of a 
handle projecting from the right side of the same, e fingers N 
at the front end of the plate A prevent the cutters from working 
too close to the skin of the animal, and the vibrating motion of 
the cutter plate U causes the cutter fingers W to sweep back and 
forth over the cutters R of the ledger plate, and thereby shear the 
animal clean. The plate I serves to prevent the wool or hair from 
moving rearward under and clogging the cam wheel E. (Sealed 
April 27, 1888). 
LIFTING. 


Fa MER Ng gy ne iy a 
veme: ces r or 
sa” 1 Fig.] April 20, 1887.—The base A 


incloses a wheel B and pinion C, and carries a standard D, which 
projects forward over the base A for the purpose of supporting 


the top end of the lifting screw E (secured to the wheel B) and also 
the spindle F of the pinion C. Both the screw Eand the spindle 
F take a bearing in the base-plate A. To the vertical portion of 
the standard D are attached two arms G, one upon each side, and 
capable of movement upon a pin H ; the forward ends of the arms 
are curved to receive the segmental sides of the lifting cradle I, 
which is provided with a guide-piece J sliding upon the end of the 
standard D. A nut K fits upon the screw E, and is provided with 
projecting sides upon which the arms G rest, The arms G pre- 
vent the nut from turning round with the screw E, and therefore 
upon the screw being caused to revolve by the action of wheels B 














F 
® )--—= a tell 
G 
-_ Neo) 
D 
E 
c B IGA 


and C set in motion by a handle applied to the square head of 
either E or F, it follows that the nut will either rise or fall uper. 
the screw and raise or lower the arms G and cradle I, according tc 
the direction in which the handle is turned. When a compara- 
tively light weight is to be raised, and the movement is required 
to be quick, the lever is applied to the head of the screw E, but 
where great lifting power is required the lever is applied to the 
pinion spindle F, the weight to be lifted in all cases resting on 
the cradle I, which, by reason of its segmental configuration, will 
accommodate itself to the varying position of the double arm G as 
it rises or falls, (Sealed May 4, 1888). 


PUMPS, &c. 
5794. J. Bowns, Sheffield. Improvements in Disc 
Pumps, Blowers, and Motors. (8d. 6 Figs.) April 21, 1887. 


—This invention relates to that class of pumps, &c., in which a flat 
disc works in a spherical casing between two cones having the same 
axis and ata distance a; equal to the thickness of the disc between 
their apices, on which cones the disc has a rolling motion. ‘The 
improvements consist in placing a straight shaft 2 coaxially with 
the two cones, and supported in bearings formed on the conical 
ends of the cylinder, and having fixed upon it a flat disc orcollar i 
inclined to the axis of the shaft h at the same angle as that 
formed by the sides of the cones with their axis. On the disc i 
and bosses k, J, are placed two hemispherical bosses m and n 
which are recessed so as to inclose and fit the disc i when bolted 


Bae 
= =e\5 


\ <a 
// ‘ 
4 \ 
R NL 





together and bored to fit the bosses k, 1 with the ends of the hole 
bored conically to clear the shaft h. On the edges of the two 
hemispheres a groove is turned in which the large disc or piston p 
of the machine is secured by bolts. The central parts of the 
conical ends inserted into them are turned spherically on the in- 
side to fit the bosses m, n. The piston p is slotted as usual along 
one radius from the spherical boss to the circumference and a 
partition plate inserted into the slot, which divides the inlet and 
outlets ports * and sq from one another, This partition plate 
holds the disc and prevents it from rotating, and when the shaft h 
is rotated by a pulley the piston p rolls on the cones and draws 
the air or liquid in on one side of the partition plate and expels it 
on the other sidé in the usual manner. (Sealed April 20, 1888). 


CRUSHING. 


1081. A. P. Granger, Denver,Col., U.S.A. Improve- 
ments in Crushing Machines. (8d. 6 Figs.) January 24, 
1888.—A represents a heavy revolving wheel mounted on a hori- 
zontal shaft A?, and provided in its periphery with transverse 
depressions N and intervening elevations N'. The bottoms of the 
depressions N arecurved. B is a crushing roller located over the 
wheel A, and laterally sustained in such manner as to rest or ride 
upon the corrugated or undulating periphery of said wheel, and 
of suitable diameter to enter the concavities or depressions in its 
periphery. A*, A*, are fanges on opposite sides of the mortar 
wheel extending outwardly beyond its corrugated periphery, so as 
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to form a continuous trough or channel extending around the 
wheel within which the crushing roller B travels as the mortar 
wheel is rotated beneath it. One end of the shaft A? is pro- 
vided with means for rotating the wheel A. The crushing 
roller B is made to freely enter between the flanges A2, A?, 
and is held in place upon the wheel A, so as to have a free 
movement towards and from the centre of the wheel, by means 
of two arms which are pivotted at one of their extremities 
to the frame, and are provided at their opposite free ends 
with bearings for the trunnions of the roller B. The material 





to be crushed is delivered upon the usper part of the wheel 
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A by an endless belt elevator D, comprising a belt D' pro- 
vided with a series of buckets D? and trained around supporting 
pulleys D® and D¢ located respectively below and above the wheel 
A. The belt pulleys D*, D* are so arranged with reference to the 
wheel A that the elevator belt D' is deflected, and the buckets 
drawn or made to rest against the periphery of said wheel at the 
rising side of the latter. The buckets D? are spaced at such 
distances apart that each bucket will enter one of the depressions 
of the wheel as the belt and wheel move Me daar together. The 
transverse shaft J is provided with cams I, which strike projec- 
tions e1, e! at the lower ends of the side boards e?, and thus 
operate to shake or jar the chute and screens F so as to facilitate 
the passage of material through the screens and along the screens 
and the chute bottom. The material to be crushed is delivered 
upon the top of the wheel A by the elevator, and, in its progress 
with the upper surface of the wheel, upon which it rests, it will be 
carried beneath the roller B and be crushed thereby. Passing 
onward with the travelling surface of the wheel, the crushed 
material will fall upon the screen F, through which the sufficiently 
reduced portion will pass, while the portion not sufficiently re- 
duced will roll down upon the screen and fall into the shoe H, 
whence it will be again raised by the elevator to the top of the 
wheel, to be again acted _— by the crushing roller B. If the 
speed of the mortar wheel be sufficient, the roller B will be made 
to fall by gravity and with great force into the depressions of the 
wheel, so that the crushing action will be augmented. (Sealed 
May 11, 1888). 


MISCELLANEOUS, 


H. H. Hosack, Liverpool. Improvements in 
Internal Combustion “Heat” Engines. [lld. 7 Figs.) 
January 20, 1887.—The cycle of working consists of: The effective 
working stroke in which the gases are ignited on one side of the 
piston and press it forward, air being compressed on the other 
side of the piston into a reservoir which is released at the outer 
end of the stroke and forces out some of the products of combus- 
tion; the first instroke in which the remaining products of com- 
bustion are expelled by the piston; the second forward stroke in 
which air is introduced into the cylinder; and the second instroke 
in which the air is compressed and gas or vapour separately 
forced into the air, thus producing a combustible charge, (Sealed 
February 3, 1888). 


1454. W. D. Priestman and S. Priestman, Hull, 
Yorks. Improvements in the Construction and 
Working of Hydrocarburetted Air Engines. [6d.] 
January 29, 1887.—The improvements consist mainly in admitting 
to the motor cylinder or combustion chamber, a heated charge of 
hydrocarburetted air separate from a heated or unheated charge 
of atmospheric air, such compound charge being compressed before 
beingignited. (Sealed February 3, 1888). 


1766. J. Lepper and J. Pollock, Belfast. Improve- 
ments in Pistons for Steam and other Engines, also 
applicable to Pump Buckets. (8d. 3 Figs.) February 4, 
1887.—This invention relates to the use in pistons of solid loose 
rings having projections or ribs which form recesses for the recep- 
tion of the packing rings. On the removal of the junk ring the 
loose ring or rings can be readily removed together with the pack- 
ing rings. (Sealed February 14, 1888). 


3010. E. Earnshaw, Sen., T. Davies, and E. Earn- 
shaw, Jun., Heywood, Lancaster. Improvements in 
Steam Boiler Furnaces and Flues, (6d. 2 Figs.) Feb- 
ruary 26, 1887.--This invention relates to an improved construc- 
tion of the circumferential joints of steam boiler furnaces and 
flues, which consists in uniting the circular flanges of the sections 
together with an intervening ring and then welding the whole 
together into one solid joint. (Sealed March 6, 1888). 


3944. T. Oldham, Stockport, Lancaster. Improve- 
ments in, and in the Manufacture of, Steam Gene- 
rator Flues. (8d. 3 Figs.) March 16, 1887.—The improved 
flue is composed of cylindrical seamless rings flanged out or 
enlarged in diameter at their meeting ends, and having their 
meeting edges welded together. (Sealed March 23, 1888). 


3988. W. Donaldson, London. Improvements in 
Fluid Pressure Motors. ([Sd. 2 Figs.) March 16, 1887.— 
The motive fluidis supplied to the inlet ports I of the motive 
cylinder C through the p: e Sand the passage R to the inlet 
= i leading to the cylindrical valve chamber. EE are the ex- 

aust portsfrom the cylinder C and e the exhaust ports from the 
valve cylinder c. The passages Q connect the inlet ports i and ex- 
haust ports e with the valve chamber c. The valve V is provided 
with two passages O. The piston rod p is provided with four pas- 
sages D. In the figure the piston P has Just completed its full 
stroke from left to right, and has brought one of the passages D 
opposite one of the passages ion the right and another of the 














passages D opposite one of the passages ¢ on the left. During the 
opening of these passages the motive fluid has passed through 
the passage R and the port i and e Don the right to the 
passage Q and thence to the valve chamber C, and has in this 
nterval moved the valve V from right to left ; the fluid which has 
moved the valve from left to right escaping through the exhaust 
ene eon the left. This motion of the valve V brings the right- 

and passage O opposite the right-hand inlet port I and the left- 
hand port O opposite the left-hand exhaust port E. The motive 
fluid now enters the motive cylinder on the right and moves the 
valve from right to left, the fluid to the left of the piston escaping 
— the exhaust port E. In a similar way the piston is again 
moved from left to right. (Sealed March 23, 1888). 


4749. A. M. Clark, London. (P Oriolle Fils, Nantes, 
France.) Improved Means of Preventing the Emission 
of Flame and Smoke from the Chimneys of Furnaces 
Working with Forced Draught. [8d. 3 Figs.) March 
30, 1887.—The products of combustion, on issuing from the funnel 
or chimney, are led down through a casing in which they are 
washed with jets of water. The soot and the cooled gases are 
then discharged upon the surface of the water in the case of tor- 
pedo boats, cruisers, and other vessels. (Sealed March 9, 1888). 


4958. J. Heslop, Sunderland, Durham. An Auto- 
matic Feed-Water Measurer for Marine and other 
Steam Engines. (8d. 4 8.) April 2, 1887.—A, A’ are two 
separate compartments of equal capacity. An inlet port B is pro- 
vided in the top and an outlet port B! in the bottom of the 
chamber A, and similar ports are provided in the chamber 
Al, These ports are opened and closed respectively by slide 
valves C, C!, C2, C3, to regulate the ingress and egress of water to 
be measured. The slide valves C, C®, on the chambers A, A’, 





when open, place these chambers in communication with the inlet 
chamber D. This chamber is provided with a nozzle D! for making 
connection with the hot-well or other desired source of supply of 
the feed water. The slide valves C', C3, at the bottom of the 
chambers A, A', open communication between these chambers and 
the outlet chamber, which by means of the nozzle E' is con- 
nected with the feed pumps. The slide valves are operated by a 
steam cylinder F, having piston and piston-rods F' working 
through the cylinder covers at each end. The whole four valves 
are operated by each upward or downward stroke of the piston of 
the cylinder F through the medium of arms L and rods M, and 
the ports are so placed that while one of the chambers A, A' is in 
communication with the feed-water supply, the other is open to 
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the feed pump. While both floats P and P' are supported by water 
in the chambers A, A’, they will be in equlibrium, and the rocking 
beam § will be horizontal, and the piston valve N consequently in 
the central position, cutting off steam from the cylinder F. As 
soon as A has become full and A' empty, the float P will rise and 
the float P! descend, moving the rocking beam S and the piston 
valve N, which will admit steam to the cylinder F, causing its 
piston to move and reverse the position of all the slide valves C, 
C', C2, C3. The feed pump will then draw from the full chamber 
A, while the empty chamber A! will be filled up from the supply 


by side, fill the plunger casing B, and s> completely close its 
lower opening, forming in effect a flexible closed bottom to 
the casing. Each of these rammers G@ is provided with a 
vertical screw-threaded rod which passes through the plunger 
or platen E, and above the platen is provided with a thumb- 
nut, which prevents the dropping of its rammer beyond 
a given level, and also serves to adjust such level, and to 
retain the rammer in any given elevated position. Con- 
tained between the plunger or platen E, the walls of the casing 
and the closely touching upper extremities of the rammers G 
forming the bottom of the casing, is a mass of shot or pebbles. 
The flask D, containing the patterns I and filled with moulding 
sand S, is placed below the lower extremities of the rammers sus- 
pended upon a common level from the platen, The rammers as a 
collected whole are adapted to pass into the flask, so as to fill it 
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As soon as the chamber A has been emptied and the chamber A! 
filled, the floats will move in the reverse manner, and this cycle of 
operations will tomatically repeated as long as the feed pump 
isat work. (Sealed Apri 13, 1888). 


5284. W.E. Frith, Sheffield, Improvements in the 
Construction of Springs for Pistons. (8d. 4 Figs.) 
April 12, 1887.—The improved piston spring is composed of a series 
of alternate right and left-handed coils with intermediate loops or 
fingers projecting alternately from the top and bottom of the 
coils. (Sealed February 14, 1888). 


6109. A, J. Maskrey, Nantyglo, and P.S. Phillips, 
Crumlin, Mon. Apparatus for the Manufacture of 
Tin and Terne Plates. (8d. 3 Figs.) April 26, 1887.— 
The bath A is made with a curved bottom, and widened atone end 
to receive two pairs of rollers R. The heat for melting the metal 
is applied at the right-hand side of the bath, between which and 
the left-hand side descends a hollow partition B. By pouring into 
the hollow of B more or less molten metal the conduction of heat 
through the partition can be so adjusted that the metal on the 
left side is maintained in a fused condition, but somewhat cooler 
than that on the right side. The metal M inthe bath is kept at about 
the level of the axes of the lower rollers R, and above it is the 
molten grease G up to about the level of the axes of the upper 
rollers. Within the bath are fixed four curved guide ‘bars E the 
one pair above the other, and the pair on the one side separated 
by a narrow interval from those on the other side. At the top of 





the bath is mounted a chain wheel F, around which and along part 
of the guide E and around guide pulleys H, I passesachain. On 
the chain at intervals somewhat greater than the length of one of 
the plates P that is to be operated on, are fixed studs K, which 
travelling with the chain project through the interval between the 
guides E. An attendant introduces a plate P between the parti- 
tions and in front of one of the studs K on the travelling chain. 
As the chain moves in a downward direction, the stud K pushes 
the plate P in front of it along between the upper and lower 
guides E, the plate bending to their curvature. Before the stud 
K leaves the hinder edge of the plate, its front edge is engaged by 
the lower rollers R, which draw it up and pass it through the 
upper rollers, from which it is removed by an attendant. Thus, 
as the chain continnes to travel, plate after plate is advanced by 
it through the bath and delivered to the rollers. (Sealed May 18, 
1888). 


6750. O, Jones, London. (S. P. M. Tasker, Philadelphia, 
Penn., U.S.A.) Improvements relat to the Produc- 
tion of Sand and other Moulds and to Apperatas 
therefor. (8d. 10 Figs.] May 7, 1887.—In Figs. 1 and 3, Bisa 
casing conforming to the outline of a flask C which is placed 
upon an unyielding bedplate belowit. This casing contains a 
plunger D, which acourately fits it, and is adapted to have move- 
ment within it, being actuated by hydraulic or other power. 
The ones: casing is as to its entire lower opening, closed by a 
flexible diaphragm E of india-rubber. Between the plunger and 
the flexible diaphragm is a mass of shot or pebbles H. The 
patterns G having been inserted in the flask C, the latter is filled 
with the moulding sand S, and is placed below the diaphragm of 
the plunger casing B so as to be entirely covered thereby. Force 
is then: exerted to depress the plunger, with the result that the 
shot is forced downward upon the diaphragm, thereby pressing 
the latter into the sand regions of least resistance, which are 
those of greatest depth or those most remote from the surfaces 
or thicker parts of the patterns, until the diaphragm has served 
to quite evenly compress and distribute the sand about the 
patterns, compacting it to a uniform solidity or hardness. In 
the modification shown in Fig. 1, the entire lower opening of 
the plunger casing is closed by the upper extremities of an as- 

dlage of ri 8 or pressing bars G, which, when placed side 








from wall to wall. Force is then exerted to depress the plunger 
and drive the rammers, backed by the shot, into the sand within 
the flask, with the result that such of the rammers as happen to 
come over the sand regions of greatest depth descend deeply into 
the sand, while such of the rammers as happen to come over the 
sand regions of least depth, being unable to descend as deeply as 
the rammers first referred to, ascend relatively to the platen E, 
and displace a quantity of shot above them, which distributes 
itself laterally and vertically upon the rammers, until by the 
distributed pressure of the rammers upon the sand the latter be- 
comes compressed to a uniform compactness about the patterns. 
In the modification shown in Fig. 4, the platen is fixed, constitut- 
ing a solid top to the ‘‘ rammer casing” A, and the flask is mounted 
upon a platform J capable of being raised and lowered by the 
rotation of a nut K screwed upon a stem L fixed inthe bedplate A. 
(Sealed May 18, 1888). 


16,497. B. H. Thwaite, Liverpool, and J. Noble, 
Middlesbrough. Improvements in the Manufacture 
of Steel, an ant therefor. [ls. ld. 11 Figs.) 
December 1, 1887.—The improved method of manufacture of steel 
from phosphoric pig comprises the following operations: The 
melting of the pig in a cupola preferably with a basic and water- 
lined hearth receiver ; or preferably in an inclined continuous or 
alternatively recuperative furnace with a basic hearth; the 
gravitation of the melted pig down the inclined hearth, during 
which it is subjected to the influence of the fractional addition of 
finely powdered limestone; the accumulation and settlement of 
the melted pig iron in an open-hearth furnace working in con- 
junction with the inclined furnace, and having a basic lining of 
lime and oxide of iron; the maintenance of a temperature in this 
furnace below that necessary for steel melting or removal of the 
last traces of carbon, by which the phosphorus joins the slag that 
can be removed either before or after the tappivg of the metal ; 
the tapping of partially purified and dephosphorised but not yet 
decarburised metal into a ladle, then, or it may be directly tapped 
into a Bessemer converter, where it is completely eoarected. or 
preferably into a Thwaite vertical or other converter, where it is 
partially decarbonised and falls into a second and high tempera- 
ture open-hearth furnace provided with overhead regenerators ; and 
the completion of conversion in a second open-hearth furnace in 
which a small preliminary-charge of hematite pig iron has been 
melted for the purpose of providing a film of slag on the surface 
of the metal during its conversion. (Sealed March 29, 1888). 


16,903. R. Panhard and E. Levassor, Paris. Im- 
provements in Steam Generators. (6d. 7 Figs.) De- 
cember 8, 1887.—The improved steam generator is composed of a 
series of independent and removable steam producing elements, 
each having its separate steam box, from which the steam is Jed 
by a pipe into a common collector, which supplies the collected 
steam of all the independent producing elements to a closed vessel, 
or direct to the point of consumption. (Sealed March 23, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








THE MINERALOGICAL Socirty.—A general meeting was 
held on June 28th at the Museum of Science and Art, 
Edinburgh, Professor James Geikie, F.R.S., in the chair. 
The following papers were read :—‘‘ A Mangano-Magne- 
sian Magnetite,” by Professor A. H. Chester, Hamilton 
College, U.S.A. ‘The Distribution and Origin of the 
Mineral A lbatitein Ross-shire,” by Hugh Miller, F.R.S.S., 
of H.M. Geol. Survey. ‘‘ Elaterite,a Mineral Tar in Old 
Red Sandstone, Ross-shire,” by W. Morrison, M.A., 
Dingwall Academy. These papers were accompanied by 
various analyses by Professor W. J. Macadam. ‘*The Rock- 
Forming Feldspars and their Determination,” by Alex. 
Johnstone, F.G.S. and A. B. Griffiths, F.R.S. pe 
Scottish Locality for ‘ Bornite,’ with Analyses by Pro- 
fessor Macadam,” by the Rev. W. W. Peyton. ‘‘ Minerals 
of the Treshinish Isles,” by Professor Heddle. ‘‘On the 
Zeolites of Rye Water, Ayrshire,” by Professor Heddle. 
Professor Macadam communicated various analyses of 
coals, of lead ores, and of diatomite. Minerals were exhi- 
bited by the Duke of Argyll, Dr. Balfour, Professor 
Macadam, Mr. Peyton, and Dr. Black. 
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LITERATURE. 


Modern American Methods of Copper Smelting. By Ep- 
WARD D. Peters, Jun., M.E.,M.D. New York : Scien- 
tific Publishing Company. 

TuE earlier pages of this book are devoted to a de- 

scription of the ores found in different parts of the 

continent of North America. For purposes of con- 
venience these have been classified under four 
heads: the Atlantic coast beds ; the Lake Superior 
deposits ; the mountain system of veins; the 
southern carbonate deposits. The geological con- 
ditions under which these ores are found are de- 
scribed ; then follows a description of the various 
qualities of copper ores and their chemical formule. 

When ore is found the first practical step is to 
determine its value by assaying, but before any 
correct estimate is formed it is necessary to make a 
careful sample. The erection of publis sampling 
works in large mining centres where correctness is 
guaranteed has almost entirely obviated the difficul- 
ties, expense, and uncertainty which mineowners 
had tocontend with. At first results were obtained 
by hand labour, but now ingenious mechanical con- 
trivances are almost exclusively used. An auto- 
matic machine by Mr. D. W. Brunton, of Denver, 
Colorado, is especially noticed as being free from 
defects which are to be found in many sampling 
machines. 

When a correct sample has been obtained, it has 
been found that four methods of assay are sufli- 
cient for commercial or technical purposes, and 
each is essential to fulfil every condition to the best 
advantage, they are: Titration with potassium 
cyanide (KCy); precipitation with zinc or iron ; 
colorimetric determination ; electrolytic. Then 
there is the fire assay in use at Lake Superior, 
which is peculiarly suited to local conditions. The 
directions whereby the foregoing methods of assay- 
ing should be carried out are put forward with re- 
markable clearness ; each step is described in its 
proper order, and notes are added, the results of 
observations by practical chemists, also lists, with 
costs, of the necessary appliances. The fire assay 
for Lake Superior ores, which are free from sulphur, 
and other metalloids is described, but before doing 
so, the author says of the English method (fire) : 
‘* In spite of the difficulty of its execution, and the 
decided and constant inaccuracy of its results, it is 
so interwoven with the commercial customs of the 
Swansea copper smelters, and its replacement by 
one of the more accurate wet methods would 
involve such a revolution in the price lists and 
methods of ore buying, that it is likely to maintain 
its sway in the great ore market of the world for an 
indefinite time.” ‘*‘ The Lake Superior fire assay, 
on the contrary, isnot only quick and inexpensive, 
but compares favourably in accuracy with the best 
wet methods.” This appears to result from the 
purity of the ore, whereas at Swansea, ‘‘ the sub- 
stance under treatment consists usually of a mix- 
ture of sulphides and gangue rock, which necessitates 
a series of calcinations and fusions, culminating in 
a button of impure copper which has to be refined 
at a considerable loss.” The Swansea assay being 
a miniature of the smelting and refining operation 
which the ore has to be subjected to, is a fairly prac- 
tical method of arriving at its market value, but no 
assayer of any repute would take that means of 
determining the actual quantity of metal in the ore. 
Mr. Peters’ description of the Lake Superior assay 
is very full and explicit and will no doubt prove of 
considerable value to practical men. 

The chapter on the roasting of copper ores in 
lump form, is one that metallurgists may read with 
interest and profit; it is especially valuable as a 
record of practical costs of labour, plant, working, 
repairs, time required, &c., as practical men often 
want such information in a convenient form for 
reference. In the breaking of ores, the author 
recommends crushers with corrugated jaws, in pre- 
ference to those with smooth plates, as the propor- 
tion of ‘‘fines”—a decided evil in the preparation 
of ore for heap roasting—is thus reduced, in this 

articular hand labour with experienced workmen 
1s better than machinery; and it has also been 
noticed that of machine breakers “ not one in ten 
is run up to anything approaching its capacity ;” it 
is also recommended that unless the ore is sufti- 
ciently damped either naturally or artificially, 
workmen feeding crushers should wear respirators 
to prevent serious and permanent injury resulting 
from the inhalation of fine particles of sulphides, 
while with hand breaking, the workmen’s eyes should 








be protected. In carrying out heap roasting, a very 
valuable hint is given, to choose a spot where 
the prevailing winds will blow the fumes away from 
works, dwellings, or agriculture. Some very in- 
teresting and highly practical observations follow 
on the phenomena which heaps of ore exhibit while 
roasting. 

A chapter on stall roasting follows, wherein the 
author recommends that the stalls should be con- 
structed of slag bricks—the silicious material from 
the skimming of a reverberatory furnace, or the 
slag from a blast furnace, run into moulds—as this 
material is cheaper than brick or stone, and more 
impervious to the action of the elements. The use 
of lime mortar, where the sulphurous gases from 
metallurgical operations may come into contact 
with it, is strongly deprecated, the reason being, 
‘*The acid vapours immediately form a sulphate 
with the lime present in the mortar, and this, 
absorbing water, becomes gypsum, and crystallises, 
expanding with great force, breaking the joints, 
and soon crumbles and washes away.” Common 
clay is recommended as a substitute. The author 
then institutes a thorough comparison between heap 
and stall roasting, showing the advantages to be 
gained by adopting the latter method. ‘‘ The roast- 
ing of ores in lump form in kilns,’ for the manu- 
facture of sulphuric acid, is treated discursively in 
a short chapter; in this it is noted that ‘‘ one of 
the most serious errors ever perpetrated in the 
manufacture of acid from pyrites is the attempted 
employment of pyrrhotite or monosulphide of iron 
for pyrite-bisulphide of iron.” The technical reason 
of this error is clearly set forth. 

In a chapter under the head, ‘‘ Calcination of Ore 
and Matte,” the author deals very fully with the 
question of machinery for crushing. He gives as 
his opinion, ‘‘no other class of machine can com- 
pare with the Cornish rolls for capacity, economy, 
and certainty in crushing every variety of ore and 
matte for the purpose just indicated” (pulverisation). 
It is also stated, “Rolls frequently fail to meet 
expectations from being run at too low a speed. 
Seventy-five or even 100 revolutions a minute for a 
36-in. roll is not too great.” The remainder of the 
chapter deals with the various kinds of furnaces for 
the oxidising-roasting of sulphuretted ores and 
mattes in a pulverised condition, wherein a valu- 
able record of personal experience is given, includ- 
ing tables of costs and hints on the building of 
furnaces. 

The chemistry of the calcining process is dealt 
with separately. It is no doubt included to make 
the work complete. Though, as the author states, 
this chapter is on matters of general knowledge, 
yet it puts forward all the chemical knowledge that 
a copper smelter will find necessary. Toitis added 
a table of costs of calcining, with remarks on the 
same. 

The chapter on ‘‘ The Smelting of Copper” com- 
prises several sub-heads: 1. Smelting of ores con- 
taining sulphur (arsenic, antimony). 2. Smelting 
of ores free from sulphur, &c.; these are again 
divided into: (A) smelting in blast furnaces ; (B) 
smelting in reverberatory furnaces. As the author 
has carried out extensive comparative tests at the 
same works as to cost, capacity, &c., his practical 
observations will no doubt prove of great value to 
smelters who have not had similar opportunities. 
The necessities of American metallurgists have 
caused them to turn to improvements in labour- 
saving machinery, so much new matter may be ob- 
tained by investigating their systems of working. 
The author refers to a lecture by an eminent 
Swansea smelter wherein he refers to the blast fur- 
nace as excelling all other apparatus in the produc- 
tion of a clean slag, but that the formation of ‘‘sows” 
is almost unavoidable in the melting of calcined 
copper ores in blast furnaces. Again, in referring to 
a visit to Spain, he says: ‘‘I examined critically 
the slag-heaps, and was astonished at the freedom 
of the slag made, perhaps two thousand years ago, 
from prills, At this moment, with all my accumu- 
lated experience of copper smelting, I don’t know 
how they made those heavy irony slags so clean.” 

Mr. Peters, commenting on the foregoing, re- 
marks that if the Swansea smelter ‘‘had had the 
use of blast furnaces under these conditions, there 
is little doubt that he would have solved this pro- 
blem that now perplexes him.” The conditions are 
the transfer of the crucible from the inside to the 
outside of the furnaces, and substituting inside ‘‘a 
sloping bottom a foot or less below the tuyeres, from 
which the entire molten material escapes through a 
narrow groove under the breast, then first entering 








an outside crucible or ‘well’ in which the matte 
separates from the slag, and is tapped into moulds, 
while the slag flows from a spout into iron pots 
arranged on wheels for convenient dumping. It is 
this transfer of the crucible from the inside to the 
outside of the furnace that has divested cupola 
work of most of its terrors.” Much valuable in- 
formation follows on the construction and workings 
of water jacket furnaces, which is so detailed and 
extensive that it cannot be well condensed for the 
purposes of a review. Plates showing details are 
given, also tables with records of workings. 

The most valuable chapters in this work are 
under the heads ‘‘ Blast Furnaces constructed of 
Brick,” and ‘‘General Remarks on Blast Furnace 
Smelting ;” these are perhaps the most practical 
observations of the subject ever placed before 
metallurgists, and will be read with great interest 
by many a smelter, whose life is nearly worn out by 
the bane of his calling, namely, ‘‘bears” and 
‘*sows.” The breaking out of charges from fur- 
naces, owing to the linings being destroyed, is 
described, and sound advice given to prevent it. 
The chief reason for such disaster arises from 
having too much silica in the ore, which mistake 
the inexperienced metallurgist frequently inten- 
sifies by increasing the heat and adding more silica, 
whereas the reversal of these conditions should be 
at once attended to. The increase of temperature 
and diminution of oxide of iron causes great quan- 
ties of infusible slag to accumulate, metallic iron is 
reduced in large quantities, and no end of trouble 
results; frequently the entire abandonment and 
destruction of the furnace. Tosuddenly cool down 
a furnace where the brickwork is being destroyed 
in places owing to the corrosive action of the 
charge, the author has introduced in these spots 
large quantities of almost pure silica, without any 
coke. This was not to render the slag generally 
more silicious—-which would intensify the evils 
just referred to—but the sudden introduction of a 
cold body of infusible material reduces the tempera- 
ture in such places without producing any marked 
effect on the general character of the slag. Large 
furnaces are recommended in preference to small 
ones, for in the Jarger there are better opportuni- 
ties for manipulating the charges. It has been 
ascertained by American copper smelters that the 
cutting down of the bottoms and piercing of the 
foundation walls of furnaces may be in a large mea- 
sure obviated by duplicating of the cupola plant, and 
only running each furnace for ten or twelve hours 
during twenty-four; this allows the furnaces to 
cool down, “and the thinned brickwork is again 
sealed by the chilling of the molten products; the 
hearth is renewed by the solidification of the matte 
and slag still remaining in the cavities of the 
hearth,” &c., but before the blast is taken off to 
give the cupola temporary repose, all orifices and 
cracks must be tightly sealed, and for an overnight 
stoppage a few extra charges of coke should be 
added an hour or two before shutting down. Within 
the author’s knowledge one furnace was thus shut 
down for 54 days, owing to an accident, and when 
started again resumed its normal condition and 
capacity within eight hours. Some valuable esti- 
mates are appended of the cost of building brick 
blast furnaces, also estimated costs of cupola smelt- 


~ 


ng. 

Tn the following chapter the author proceeds to 
deal with general remarks on blast furnace smelt- 
ing, and in so doing throws many new lights on 
old subjects. The varying force of the blast 
having a very decided effect on the charge, led the 
author to institute a series of experiments, when it 
was found that with alight blast the capacity of the 
furnaces falls, though the temperature rises, while 
with an excessive blast the capacity increases 
enormously above the low blast, though only 
slightly above the normal, and a chilling action is 
induced. From the observations of experiments 
and experience, a pressure of from 8 oz. to 12 oz. 
to the inch is recommended, with a tuyere diameter 
of from 4in. to 54in. ; and in general large charges 
are recommended as being preferable to small ones. 
Positive blowers are recommended as being in 
every way better than fans. 

The “‘ bricking” of fine ore, also of raw pyrites 
previous to calcination, is dealt with exhaustively. 
The conclusion of the chapter, which we quote, is 
a résumé from a paper on ‘‘ Copper Smelting,” by 
H. M. Howe, in the Bulletin of the United States 
Geographical Survey. ‘‘To sum up, for smelting 
ore, the cupola is especially advantageous : 1. With 
highly ferruginous ores. 2. Where the cost of 
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anthracite, coke, or charcoal is not excessively 
greater than that of bituminous coal, wood, and 
other fuels fitted for the reverberatory only. 3. For 
oxidised ores. 4. For low grade native copper. 
5. Where, as in the case of lean ores, clean slags are 
a necessity. The reverberatory is especially ad- 
vantageous: 6. With highly refractory silicious, 
aluminous, calcareous, or magnesian ores. 7. Where 
the composition of the ore changes suddenly and 
greatly. 8. Where bituminous coal, wood, or 
other reverberatory fuel is very much cheaper than 
anthracite, coke, or charcoal. 9. For smelting and 
immediately refining rich native copper. 10. Its 
disadvantage in yielding richer slags than the 
cupola, weighs less heavily than in the case of 
rich ores.” 

The chapter on ‘‘ Reverberatory Furnaces” does 
not contain any particularly new information ; the 
earlier portion chiefly consists of the author’s views 
and his experiences in the construction of furnaces. 
In discussing the management of these furnaces, it 
is noted that when it is necessary to float up an old 
bottom, or portions of it, owing to local damage, 
‘*nothing is more effective than fragments of old 
iron.” Tables are given showing records of quan- 
tities of fuel used, estimates for labour and mate- 
rial, foundations, stonework, brickwork, ironwork, 
labour, tools, &c., also estimates of cost of run- 
ning. For the benefit of the uninitiated it may 
be well to point out the author’s remarks on the 
tricks which may be employed to produce the 
deep rose-red colour so highly prized by buyers ; 
he states that colour has little to do with qua- 
lity, and it varies entirely according to the care 
or carelessness in attending to the quality of the 
water with which the copper is cooled. The 
process of refining copper is fully discussed, detailed 
tables of cost added, and the pages of the chapter 
are interspersed with plates of furnaces, moulds, 
&c. ; some of these plates—the Pittsburg copper 
melting furnace, &c.—appear to have found their 
way intothe pages of the two following chapters, so 
it is somewhat confusing to discover from their 
position, what portion of the book they refer to. 

‘“*The Treatment of Gold and Silver bearing 
Copper Ores” and ‘‘ The Bessemerising of Copper 
Matte” are dealt with in the closing pages of the 
book, but both subjects being treated so lightly, 
little information is to be gained from the perusal. 
As a whole, the book is full of information and 
devoid of the ordinary text-book objections ; it 
bears throughout the stamp of having been written 
by a practical man thoroughly up in his subject ; 
it will be especially appreciated by workers, and 
no metallurgist should be without it for purposes 
of information and reference. We trust the author 
will give an exposition of his views and experiences 
in the wet methods of copper extraction, which, 
together with more detailed information, on the 
treatment of auriferous and argentiferous copper 
ores, would be a welcome sequel to this important 
addition to the literature on the metallurgy of 
copper. 
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MOULDING PIPE FITTINGS IN THE 
UNITED STATES. 
By W. D. Forgery, M.E. 

In the article on ‘‘The Manufacture of Pipe 
Fitting” appearing in the issue of ENGINEERING, 
February 25, 1887, only the machine manipula- 
tion of the various forms was described, and it is 
now proposed to deal with their production in the 
foundry. 

In the various parts of the United States no small 
amount of variation would be found in regard to 
qualities of sand and iron used, but the main idea 
is to use such sand as is within easy reach so long 
as it will permit of obtaining a smooth surface, and 
such iron as will give a sound casting of a soft 
quality. Scotch iron has been much used to mix 
with American metal or to carry scrap, which 





latter is largely obtained from the sprews and gates, 
together with the poor castings from the foundry, 
and the metal obtained from old sewing-machine 
legs, which is always of an excellent quality. The 
mixtures have a breaking strength of from 20,000 Ib. 
to 27,000 lb., the former being a minimum and 
the latter a maximum, the test for this strength 
being made with a test bar 1 in. square supported 
by hooks 12 in. apart, and the strain being brought 
to bear midway between them by means of a third, 
all three having blunted forms of knife-edges as 
points or rather lines of contact. 

Tumbling is resorted to to clean all small fittings 
and pickling for the large sizes. Considerable 
care is taken to have the cleaning well done in 
order to overcome the very bad effect of sand 
while tapping at a high rate of speed ; the free oiling 
of the taps prevents much trouble from this direc- 
tion however. The patterns used are generally of 
metal up to 4 in. sizes, the smaller say from 2 in. 





| may be quite short. The number of patterns to a 
gate is tabulated below up to 8 in. 


Table showing Number of Patterns or Gate and Number 

| of Gates used in a Flask. 

| 4; <5} 
33}, 

| 44) | 
11) 
44 


Size.. €s --| 3.2) 2 
Patterns on gate. ./19,10! 8 
Number of gates..| 2| 2| 2 
| » in flask ..|24 20/161 1 ? 


3 salu 22) 
8 64 4 | 4 
oe 


3 
g 
2: 
6 





| From the 3 in, fittings down a match or match- 
|plate is used ; above this size, the patterns being 
in halves, it is not required. 

| These matches are made by mixing litharge, boiled 
‘oil, and moulding sand toa proper consistency, the 
sand having been thoroughly riddled and well 
dried. This mixture is then used like plaster-of- 
paris, and after twelve to fourteen hours air drying, 
is ready for use, and while yet fresh, it can be 
‘readily patched. The flasks are of iron with 
| carefully made pins to secure a perfect matching. 
| The mixtures for core making are about as follows : 
Old and new sand in equal parts with one part 
| powdered resin to ten of the mixed sand; the old 
| sand is carefully riddled, and the mixing should be 
| very thorough. Ifa very hard surface is required, 
|it is quite common to brush the cores over with 
| stale beer, but of late this has been considered as 
'making the venting of the cores poor. On large 
_cores a coarser sand is used, and they are commonly 
| blocked, their mixture being, new sand two parts 
to one of fine sand, with resin one-sixteenth to one. 
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Fig. 8. 

















down being of brass, or at times white metal, and 
the larger one of cast iron ; all are hollow, except, 

erhaps, the } in., which being small are left solid. 

he reason for lightening the patterns is not simply 
to facilitate drawing, but to obtain a gate which 
will stand the unnecessarily harsh treatment which 
they receive at the hands of most moulders. Fig. 1 
shows a gate of elbows which style is followed up to 
2} in., Fig. 2 showing the treatment for tees. It 
is quite common on sizes up to din. to havea pair 
of gates instead of one, and to mould them ina 
single flask, a larger number of patterns than 12 in. 
having been found cumbersome. For larger sizes 
Figs. 3 and 4 show the manner of gating, which is 
most compact and admits of an extremely strong 
and lasting pattern. 

It will be noticed in Fig. 1 that the core prints 
on the elbows are unusually long, about twice as 
long as those shown in Fig. 2 on the tee, the reason 
being that the segmental form gives but two points 
of a wag and the tendency of the core to float 
must be met by larger bearings, and as the three 
points of support of the tee cores prevent this, they 


All the cores are dried in ovens such as are usually 
found in foundries, but as the cores are in man 
cases very delicate, the revolving shelves on which 
they are set are made to move with great ease to 
avoid upsetting and breaking them. Fig. 5 shows 
the form on which small elbow cores are dried ; 
it is simply a V-shaped trough of the cross- 
section shown, with a square on one end to serve 
as feet, and long enough to hold fifty cores placed 
side by side. The cores dried in this way are for use 
with gates like Fig. 1, while Fig. 7 shows how the 
cores are to be dried and made for a gate like 
Fig. 2. Here, the pair of cores stand on a simple 
pee as do the tee cores, and if in halves they are 

id on a plate for drying before being pasted 
together like Fig. 8. The venting is obtained by 
means of wires and cinders, the smaller sizes re- 
quiring no special cores for this purpose. 

Annexed is given a Table of average prices paid 
for making cores and moulding, the men being 
required to shovel up their own sand and dump 
their moulds. In pasting half cores together great 
care is taken to fill up the joints with sand to prevent 
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the hot metal from eating into the paste, and thereby 
leaving a fin in the casting. 


Table of Core Sizes. 
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Each. 

The core boxes are generally cast iron, and great 
care is taken to keep them up to size, as their wear 
is rapid. On large sizes the boxes are of wood and 
the usual rapping blocks are placed on them. The 
sizes of cores to give a proper size of a hole on the 
various fittings are given above ; they are purely em- 
pirical and allow a tap to be used without reaming. 
What are known as squeezers are to some extent 
used in fitting mouldings, yet hand rammers still 
hold their own, and unless the air pressure machines 
lately introduced prove a greater commercial suc- 
cess than many suppose, this style is likely to 
continue popular. 

The writer has seen the cope and knowel of a 6 in. 
Globe valve moulded on an air machine in 52 
seconds each, yet it must be borne in mind that 
nine men were employed about the machine at the 
time, and in estimating the value of these very in- 
genious tools their cost and maintenance must not 
be overlooked, as they are ne light amounts. 





THE AMERICAN SOCIETY OF 
MECHANIOAL ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 27.) 

Lieut Draveut River STEAMERS, 

‘“‘ River Practice in the West,” by J. M. Sweeny, 
was a description of the Ohio and Mississippi River 
boats as constructed, and not the mode of handling 
them indulged in by their commanders. These boats 
are of that celebrated ‘‘ wheel-barrow ” type having 
one immense wheel at the stern ; they draw so little 
water that they are credited with running over a 
heavy dew and in some localities at very low water 
are said to kick up a dust. 

Your correspondent is quite familiar with them, 
having lived for several years on the bank of a 
western river. A study of Mr. Sweeny’s paper 
would hardly interest your English readers, ad- 
mirable as it is, for these boats are unique, and 
only suited to the waters they plyon. They are as 
lightly built for the most part as it is possible to 








make them, and in case of fire will burn like 
tinder, 
and running up to the bank, shove ashore a gang 
plank for a passenger, and be off again almost as 
the passenger is walking down the plank. The 
writer has had them stop and wait while he landed 
and purchased some cigars, for time is of no 
manner of importance. He had also known them 
to land a bottle of whisky for a thirsty planter. 
They are due at a point when they arrive; in 
one case the writer remembers, in answer to 
his question, receiving the reply, ‘‘ The boat would 

















come along somewhere between 2 A.M. and noon,” 
and when he expressed disapprobation at having 
to wait so long a time and at such an hour, 
he was told not to bother about it, for the 
boat would be hailed and would wait for the party 
to get dressed and to take their breakfast. This 
actually happened, the boat remaining at least an 
hour there, as some ladies were among the party. 
The foregoing was not what Mr. Sweeny said, for 
he confined himself to the hull and the engines, but 
he will undoubtedly indorse all of it. The general 
sentiment of the members was that the boat as con- 
structed suited its locality and traffic. 

That afternoon the Society visited the new reser- 











voir now in process of construction on the summit 
They will stop at any point when hailed, | of a hill overlooking Nashville and some two miles 


distant. In less happy times this hill had been 
crowned by a hostile fort, but in these peaceful 
days of scientific activity, was better occupied. It 
would seem as though Nature herself had believed 
this hill would be required for the present pur- 
pose, for the rock cropped out on the top and 
it was being blasted and then built into the re- 
servoir walls. The labourers, as is usual in the 
south, were negroes, and we had a good chance to 
see how modern appliances overcome the natural 











| obstacles ; for side by side were hand-drills worked 


by a gang of men, and the most improved form of 
Rand drills, so justly celebrated for efficiency. One 
method of drilling most of us had never seen 
before. It consisted in some eight to ten men 
swinging a long drill at right angles to the face of 
the rock. They stood astride the drill and swung it 
against the rock, accompanying their motions with 
a low monotonous chant. The reservoir is in the 
shape of an ellipse, of which the major axis is 603 ft. 
and the minor axis 463,4; ft. It is divided into 
two compartments as shown (Fig. 10), each having a 
capacity of 25 million gallons. The supply comes 
from the Qumberland River, and the water is ele- 
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vated 277 ft. The exterior wall, and also the 
division wall, batter both ways (see Figs. 11 and 
12). The reservoir is estimated to hold ten days’ 
supply, the wall is 33 ft. high, and of course 
rests on a rock foundation, It had the appearance 
of solidity and received favourable criticisms. 
Some doubts were expressed as to the profits of the 
contractors, Messrs. Whitsil and Adams, but they 
seemed well pleased with their job. Aftera de- 
lightful hour spent in one of the Nashville subur- 
ban parks, the party returned, some stopping at 
the State House and others paying their respects 
to the widow of one of our Presidents, Mrs. Jas. 
K. Polk, who, although well advanced in years, 
received with all the grace for which she was 
celebrated when at the White House. 

That evening a paper on ‘The Displacements 
and Area Curves of Fish,” by H. de B. Parsons, 
was read. This did not refer especially to the 
antics of a trout or salmon when he strives to shake 
the hook from his mouth. No one can do justice 
to that, and least of all the fisherman if he loses 
his prize ; nor did the author inflict any menda- 
cious story about the weight of his last catch. He 
undertook to define the various shapes and dis- 
placements with a view to show later how the best 
forms of naval architecture conformed to the de- 
signs of Nature. It was interesting, and will no 
doubt prove profitable when supplemented by the 
proposed paper. 

LuBRICANTS, 

Professor J. E. Denton’s paper on ‘‘ Mechanical 
Significance of Determination of Viscosity of Lubri- 
cants” came next. This paper proved to be of 
considerable interest. It seems that manufacturers 
have for some time past made the flow of oil the 
test of its quality as well as the regular tests, such 
as flashing point, specific gravity, &c.. Professor 
Denton submitted the following Tables on this sub- 
ject : 

TaBLE I.—Showing Viscosity of Oils on Three Different 
Viscosimeters operated with Oils at 167 deg. Fahr. 
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The relative values of the oils, though not iden- 
tical for the different instruments, show a fairly 
satisfactory agreement, and the discrepancies are 
not of importance for the following inquiry. 

The oils of Table I. being applied to lubricate 
the slide of an upright condensing engine, 44 in. in 
diameter, 36 in, stroke, making about 80 revolu- 
tions with 70 lb. boiler pressure, with 90 square 
inches of area in the crosshead shoes on the work- 
ing side of the slide, gave results as per column 2 
of Table II., the slides being at a temperature of 
167 deg. Fahr. 

TaB_e II.—Comparing Relative Amounts of Oil used per 

Minute on Engine Slides under Reavy Pressure with 

Relative Average Viscosities of Zable I. 
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A study of Table II. shows no uniform relation 
between the relative quantities of oil and the rela- 





tive viscosity reciprocal, but it is evident, never- 
theless, that there is a sufficiently direct connection 
between these quantities to make the oils of greatest 
viscosity the most economical as regards the amount 
necessary to be supplied in order to maintain a 
minimum amount of wear ; for it is believed that 
the circumstances of the experiment were such that 
the Peeps of oil supplied to the slide corre- 
sponded to a constant thickness of layer of oil or a 
constant distance between the slide and the shoe, 

The author concluded from the above that the 
most economical lubricant is the oil of greatest 
viscosity, which will permit the oil to be fed wher- 
ever the loss of power in friction is an element of 
inferior importance. 


MISCELLANEOUS PAPERS. 

‘A Foundry Cupola Experience,” by F. A. 
Scheffer, was an account of a method to increase 
the blast by means of a rearrangement of the 
tuyeres and fans. The result was to raise the capa- 
city of melting from eight tons per hour to ten tons. 

‘“*The Best Form of Nozzles and Diverging 
Tubes” was treated by A. F. Nagle. After stating 
the purpose of all nozzles was to change the 
velocity of a moving fluid by accelerating it, the 
author thought such acceleration should be uniform 


| 





and its first application and cossation gradual. The! 


ordinary straight taper nozzle did give good prac- 
tical results. He considered the improvements 
suggested by Captain Shaw, of the London Fire 
Department, a step in the right direction, but 
thought it better to make the line of acceleration 
uniform throughout. His theoretical tube is shown 
in Fig. 13, 
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A method of making large photographs and blue 
prints was set forth by Professor R. H. Thurston 
telling how prints 14 ft. long and 24 ft. wide were 
made, and it was stated by one of the members that 
the Pennsylvania Railroad had some 75 ft. long. As 
usual the Pennsylvania Railroad comes out ahead, 

‘¢A Persistent Form of Gear Tooth,” by Pro- 
fessor J. B. Webb, followed, which was mathema- 
tical in its character. The author’s object was to 
develop a formula for the wear of teeth applicable 
to all possible forms of the same, and judging from 
the number and character of his equations and the 
various differentiation employed, it is the writer’s 
opinion that he ‘‘ developed,” although for involute 
teeth he states that varies considerably, and 
hence the equation of condition is not satisfied. 
This, however, only shows how unreasonable an 
equation of condition can be, \ certainly ought to 
give full satisfaction to any decent equation. 


Wire Rope FAsteninas. 


The last paper of this session was quite interest- 
ing, and was entitled ‘‘ Wire Rope Fastenings,” by 
Wm. Hewitt. The paper consisted of tests made 
with various kinds of fastenings, Figs. 14 and 15 
being the splice and thimble, and Fig. 16 a block 
with a conical hole in which the rope is secured by 
fraying out the wires at the end to conform in shape 
with the conical form of the aperture, the interstices 
between the wires being fitted up with spikes or 
nails driven as tightly as possible and the whole 
cemented with Babbitt metal. This fastening, 
although neater, did not pone the strength of 
Figs, 14 and 15, but pulled out under a load vary- 
ing from 4 to } of the breaking load ; 1} in. rope 
with an 18 in. splice with a thimble at one end, 
and a loop socket, pulled out at- 129,320 lb. A 
sample of same rope with thimbles was tested ; 
five strands broke in one of the splices, and the 
other pulled out with a tension of 142,800 lb. 

The next rope tested was one of cast steel, 2 in. 
in diameter, with a wire centre or core. As it is 
difficult and unusual to splice thimbles in ropes of 


this size, and as the last experiment with the socket 
was so encouraging, the test specimen of this rope 
was prepared in a similar manner. The wires were 
so coarse and stiff, however, that it was difficult to 
lay them snugly and compactly in the socket, and 
the wires pulled out of one of the sockets under a 
load of 228,400 lb. (Fig. 17). About twenty of 
them, however, parted in the socket, the piece 


“Thimble spliced in. 
Strands interlocked. 





taken from the socket presenting the appearance 
shown at c (Fig. 17). With loop stirrups, shown in 
Fig. 18, the rope broke under a load of 266,250 lb. 
Below is given a tabulated series of results obtained 
by Mr. Hewitt : 
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This completed the scientific part of this meeting, 
and the next day the party left for Chattanooga, 
some intending later to join the meeting of the 
Mining Institute, to be held in Birmingham, Ala., 
the next week. It is proposed in a separate article 
to describe Nashville and Chattanooga, Look-Out 
Mountain, Mission Ridge and Chickamauga, the 
last-named being one of the hardest-fought battles 
of our Civil War. Of this meeting at Nashville, it 
may be said, in conclusion, that it was full of 
interest from its commencement to its ending, and 
that nothing was omitted which would conduce to 
the pleasure or instruction of the members, 





NORTH AMERICAN 
TRANSCONTINENTAL RAILWAYS. 
(Continued from page 19.) 

ALmost simultaneously with the Southern Pacific, 
and still using a portion of its line to San Francisco, 
is the Atchison, Topeka, and Santa Fé, the longest 
and most important of the existing transcontinental 
routes. Until recently its eastern termini were 
Atchison, Leavenworth, and Kansas City, three 
important cities on the south-west bank of the 
Missouri, each of which has direct connection with 
one or more first-class railways to Chicago. During 
the present season the company has opened its own 
line to Chicago, which is therefore now its eastern 
terminus. From Topeka, 50 or 60 miles inland 
from the three original Missouri River termini, 
where the three lines converged, the railway fol- 
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lows nearly a western course to La Junta, 555 miles 
west of Kansas City. Here the line forks, the 
western extension reaching Ogden, the terminus of 
the Central Pacific ; and the south-western being 
continued to a junction with the Atlantic and 
Pacific Railway 915 miles from Kansas City. The 
main line isthence continued south to El Paso, and 
by the Mexican Central reaches the City of Mexico 
in 2398 miles from the Missouri River terminus. 
The Atlantic and Pacific, which is leased to the 
Atchison Company, carries the San Francisco pas- 
sengers to Mojave, 382 miles from the California 
capital, whence for the present they reach that city 
over the Southern Pacific. This is not, however, 
the original route by which the Atchison line 
reached the Pacifie coast, the Southern Pacific 
having been met by a more southern line of the 
Atchison Company at Deming, 1149 miles from 
Kansas City, which connection was made in March, 
1881, the second route from San Francisco to the east. 
In 1882 the Sonora system of railways in Mexico and 
New Mexico was acquired by the Atchison Company, 
andan agreement was made with the Southern Pacific 
by which the section from Benson to Deming, 174 
miles, is owned and worked in common by the two 
companies. The same year the Sonora lines were 
complete from Benson to Guaymas on the Gulf of 
California, and the Atchison Company ran their own 
trains from Kansas City to Guaymas, 1676 miles, 
the third transcontinental route, the last 262 miles 
from Noyales to Guaymas being a Mexican terri- 
tory. The Atchison Company have another direct 
route to the Pacific coast at San Diego, the most 
southern part in United States territory, 1873 miles 
by their railway from the Missouri River, which 
was opened the year after the Guaymas line, being 
a branch from the Atlantic and Pacific. This line, 
which now belongs to the Atchison Company, is the 
line of the 35th parallel originally intended by 
Congress as one of the three main transcontinental 
routes. The section west from the crossing of the 
Atchison line near Albuquerque was commenced by 
the Atlantic and Pacific Company, and from the 
junction at Mojave by the Southern Pacific work- 
ing east, and each party reached the side of the 
great Colorado River near the Needles, June 1, 
1883, a distance of 245 miles having been ac- 
complished by the Southern Pacific, and 570 miles 
by the Atlantic Company. It was intended to have 
the whole line operated under an agreed basis of 
traffic ; but the Atlantic and Pacific fell into diffi- 
culties, and the Needles branch became the pro- 
perty of the Atchison Company, who completed 
the bridge, and acquired possession of the whole 
length, using it as their main Californian extension. 
They are now extending this line from Mojave to 
San Francisco Bay, which will give them an entire 
through route from Chicago to the Pacific at three 
different points. This company had at the end of 
1887 no less than 8747 miles of railway, being the 
longest line under one management in the world. 
Most of this has been acquired by purchase, or by 
exchanging the Atchison and Topeka bonds for 
those of other companies. In some instances the 
whole of the stock and bonds of an incipient com- 
pany have been deposited in the Santa Fé treasury, 
the company issuing their own collateral bonds, on 
which to construct the railway. 

Turning to the northern tier of States, the 
Northern Pacific, originally chartered in 1864, suc- 
ceeded by the end of 1873 in opening altogether 
530 miles of very poor road. The depression that 
ensued after the panic of that year closed it, but in 
1875 it was sold under foreclosure to a new com- 
pany, and in 1879 the works were resumed. On 
August 22, 1883, it reached the Oregon Railway at 
Wallulu Junction, by means of which the fourth 
transcontinental line was opened in September of 
that year, the total distance from Duluth on Lake 
Superior to Portland, the capital of Oregon on the 
Williamette River being 1889 miles. At the end 
of 1884 the system was strengthened and consoli- 
dated, covering 2318 miles of main line and 
branches, and since then has rapidly improved 
and developed. Its Pacific connection was not, 
however, satisfactory, the working with the Oregon 
Company was not harmonious, and the opposing in- 
terests of the Union Pacific, who were now in con- 
nection with these lines, made a separate access to 
the Pacific almost a necessity. The only really good 
harbours on the Pacific north of San Francisco in 
United States territory are on Puget Sound, ap- 

roached from the ocean through the Straits of De 
uca, the international boundary, where ample 
space, facility of access from the ocean, the finest 


agricultural land in America exist ; on both sides of 
the international line immense forests of the finest 
timber yet discovered, enormous deposits of coal, 
and almost every other description of natural 
wealth points this out as the most desirable em- 
porium between America on one side and Asia or 
Australia on the other. The Northern Pacific, 
therefore, took steps to commence what is known as 
the Cascade division, a short line over that range of 
mountains, the great tunnel through the summit of 
which is one of the crowning achievements of the 
present year completed in May. The distance by 
the Northern Pacific from Tacoma to Duluth is 
1918 miles, or to St. Paul 1942 miles, and although 
nominally open for traffic for the last five years, it 
is only this year that it can really be said to be 
complete. 

The Oregon Railway and Navigation Company, 
till lately the continuation of the Northern Pacific 
to the Western Ocean, commenced in 1879 in a very 
modest way by a consolidation of the Columbia 
River Navigation Company and half a dozen little 
tramways built to overcome the rapids and bad 
places in the Columbia River. Altogether there 
were 67 miles of these roads of all gauges and 
qualities. Next year the company began to extend, 
improve, and connect these tramways, and by June, 
1881, they had 145 miles of standard gauge railway. 
In five years this had grown to 742 miles, of which 
by far the most important extension was the Baku 
City Branch, 217 miles in length, which was met 
by another branch of the Union Pacific Railway, 
and forms with it the Oregon short line of that rail- 
way, opened through December 1, 1884, and join- 
ing the fifth transcontinental line from east to west. 
In April, 1887, the Union and Northern Pacific 
jointly leased the Oregon lines, and thus each have 
access to the harbour of Portland and the ports of 
the Lower Columbia. 

The Canadian Pacific, a complete integral line 
from Quebec and Montreal on the St. Lawrence, to 
Vancouver City and New Westminster on the waters 
of Puget Sound, is the sixth and last of the existing 
transcontinental routes. It has the advantage of 
being the only one of the northern lines that has a 
direct through route of its own from ocean to ocean, 
and it is not only the shortest but in some respects 
the best of the routes to the Atlantic coast. From 
Vancouver City to Montreal is 2906 miles, and to 
New York is 3166 miles, whilst the next shortest in 
the United States are the Union Pacific’s Oregon 
line, 3275 miles from Portland to New York, and 
the Atchison’s line, 3217 miles from San Diego to 
New York. As a through route from Great Bri- 
tain to her dependencies in the east, its importance 
for strategic purposes cannot be over-estimated, and 
its political value to Canada is such that it has lifted 
the Dominion from being a weakness and a dan- 
gerously vulnerable part of the empire into a source 
of strength and importance. As a commercial line 
the case is not, however, as yet proven, and in view 
of the existing and increasing struggle amongst 
these large interests, it has the immense disadvan- 
tage of passing for over half its length over a dis- 
trict that is at present but very slightly developed, 
and which possibly has not the elements of traffic 
to be found in the rising towns on the railways in 
the United States to the south of it, besides which 
it has climatic disadvantages that must retard its 
advancement and detract from its value, and these 
drawbacks are not yet fully determined. 

Putting together the existing routes and total 
lengths between their termini, we have : 


1. Union and Central Pacific; New York Miles. 
to San Francisco... ae ae 3315 
2. Southern Pacific : New Orleans to San 
Francisco a rel aaa ate 2495 
8. Atchison, Topeka, and Santa Fé: New 
York to Guaymas _... 28 bh. 3024 
Atchison, Topeka, and Santa Fé: New 
York to San Diego ... des et 3217 
4. Northern Pacific: New York to 
Tacoma .. we a3 sit “i 3302 
5. Union Pacific, Oregon line : New York 
to Portland _... ea oe pe 3275 
6, Canadian Pacific: New York to Van- 
couver ... 3166 


Turning now to the new railways actually build- 
ing and so far advanced that their future position 
and prospects can be fairly estimated, by far the 
most important is the new Atchison line, known as 
the Atlantic and Pacific, west of the mountains, and 
the St. Louis arid San Francisco, to the east. The 
eastern terminus of this line is at St. Louis, 1065 
miles west of New York, and connected with it by 
a number of first-class lines. St. Louis is nearly on 





the air line between New York and San Francisco ; 





the former of these is in latitude 40 deg. 42 min., 
whilst San Francisco is 37 deg. 47 min. St. Louis 
is in 38 deg. 37 min., so that the great circle 
between them would cross the Mississippi not far 
from the latitude of St. Louis. From this ter- 
minus the line runs south of west to the crossing 
of the Arkansas River at Sepulra in the Indian 
territory, whence its direction is due west up the 
valley of the Canadian River, on a course parallel to 
and about 2deg. south of the present main line 
from Kansas City. The height of land is crossed 
on the older railway near the State line between 
Colorado and New Mexico, where the Kansas City 
line passes the summit in a long tunnel 7622 ft. 
above the sea. Albuquerque on the Rio Grande, 
240 miles south-west of this, is 4929 ft. high, and 
there is, midway between this and the tunnel, an 
intervening summit 7432 ft. high, with a valley 
between the two summits 2000 ft. lower than either. 
The new line between Sepulra and Albuquerque 
will also have a double summit, but each will be 
considerably lower than on the old line, whilst 
the intervening valley will be as high. From 
Albuquerque to Mojave, 815 miles, the line is 
complete, and from there to San Francisco 
Bay it is almost finished. This 350 miles 
runs for some distance parallel to the Southern 
Pacific up the San Joaquin Valley to Antioch, 
thence across to San Francisco Bay through a 
magnificent orange country. At Dumbarton 
Point, near the southern portion of the bay, the 
company have laid out a new town, with round- 
houses, carshops, and every convenience for the 
Pacific terminus of a road over 10,000 miles in 
length, which the Atchison Company will have 
when the roads now in hand are complete. They 
have purchased on this glorious sheet of water an 
estate of 19,000 acres, which cost them 697,000 dols., 
a stretch of land averaging three miles wide and 
about ten miles along the railway. No less than 
seven navigable creeks cross or come up to the line 
in this length from the bay, at each of which 
wharves and elevators, with other appliances for 
handling freight, will be constructed. It was one 
main object in laying out the Southern Pacific, and 
in the subsequent amalgamation of the Central, to 
shut out any eastern road from the Pacific coast. 
For over 1400 miles from Portland, Oregon, to 
Fort Yuma, at the head of the Gulf of California, 
the Southern Pacific has a line parallel to the 
Pacific coast. In this long stretch only four good 
harbours exist, Portland, San Francisco, Wilming- 
ton, and San Diego, of which the only really avail- 
able harbour for a Pacific terminus is San Fran- 
cisco. Round this bay, the Central and the Southern 
had a complete network of railways, and the mono- 
poly seemed complete when the two were amalga- 
mated. The Atlantic and Pacific, originally orga- 
nised in 1866 to build a railway from Springfield, 
Missouri, to the Pacific, on or near the 35th parallel, 
was from its inception a dreaded rival of the 
Southern Pacific on the 32nd parallel, and the 
acquisition of this line by a powerful eastern cor- 
poration has broken through a monopoly that ap- 
peared to be well assured. The other sections of 
the road are now being actively pushed, and 
although there are nearly 1000 miles still to con- 
struct, the present season will probably see it not 
far from a continuous railway. When done this 
will be about the shortest transcontinental line by 
150 miles ; it will have better gradients and cha- 
racteristics, has fewer climatic or topographical 
difficulties, it connects directly the best port on the 
Pacific Ocean with the best port on the Atlantic, 
and will enjoy a better local traffic than any other 
route can hope to secure. To aid in the construc- 
tion of the works proposed, the St. Louis and San 
Francisco Railway will place on the market this 
season 71,000,000 dols. of bonds indorsed by the 
Atchison Company. 

(To be continued.) 








THE GREENWICH FERRY BOATS. 

In our issue of February 17 last, when describing the 
novel scheme adopted for the approaches to the Green- 
wich ferry, we briefly referred to the launch, which had 
just taken place, of the Countess of Lathom, one of the 
ferry boats. On March 17 last, the second boat, the 
Countess of Zetland, was also successfully launched 
from the builders’ yard, Messrs. Steward and Latham, 
at Millwall. 

These boats have been designed to transport vehi- 
cular and passenger traffic, as well as railway wagons, 
tramcars, &c, Our illustrations show a side elevation, 





plan, and cross-section of the vessels, When resting 
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on the ways before launching these boats, without any | 
trace of keel, looked like gigantic scoops or spoons. | 
Their principal dimensions are as follows: Length, 
120 ft. ; beam, 40 ft. ; total depth from top of floor 
to bottom of skin, 11 ft.; draught, 6 ft. ; displace- 
ment, 465.86 tons; builders’ tonnage, 817,;% tons. 
The shell plates are of mild steel ,5,in. thick; frames, 
3in. by 2hin. by }in.; reverse frames, 2}in. by 
2in. by jin. ; deck beams, Sin. wf 3in, by fin. ; 
stanchions, solid wrought-iron columns, 3 in, in 
diameter ; floor beams, 9in. by }in, on every frame ; 
bulkheads, jin. plate. The boats are divided with 
bulkheads, eight thwartship and three longitudinal, 
running the whole length of ship. The decks are of 
}-in. steel plates, on which are laid 4-in. by 6-in. 
timbers on the flat, well caulked and bolted down 
between the frames; this is covered with wood paving 
4in. deep, asphalted in the usual manner; across the 
decks and flush with the wood paving are laid four 
lines of railway metals to a gauge of 4f6. 84in. 

In order to make a complete connection between 
the boat and landing stage, the bulwarks of the 
steamers, for 60 ft. on either side, are divided into four 
sections and hinged to steel castings bolted to the 
sheer strake, so as to raise and lower, forming when 
down a connection sufficiently strong to carry any 
traffic which may be taken in the boats ; these plat- 
form bulwarks are covered with old rope 4 in, in 
thickness. The chains for lowering and raising the 
bulwarks pass over sheaves in the top of the Sampson 
posts, then down the inside of the posts and under 
the deck, where they are connected with counterpoises 
of slightly less weight than the bvlwarks, so that the 
manipulation of the latter is easily effected; the 
small amount of power required to overcome the sur- 
plus weight is supplied by a steam cylinder, so ar- 
ranged that chains can be attached direct to the 
piston-rod, or sheaves may be used as an additional 
assistance. 

In order to arrange for the trim of the boats, two 
tanks, 14 ft. by 8 ft., are fixed on each side, and pumps 
are supplied by which they may be rapidly filled or 
emptied ; the form of this arrangement may be seen by 
reference to the plan. The spring buffer or protecting 
fender around the steamer is a novel addition to such 
craft. It is for the purpose of taking = any shocks 
from coming too quickly alongside the woes Fal 
form, and also any possible collision with laden barges 
or other river traffic ; the belt is carried sufficient] 
low to prevent deeply laden craft striking the hull, 
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The fender is constructed of American elm timbers 
12 in. by 3in., placed vertically and horizontally in 
series of three ; dey are kept apart vertically by wood 
blocks 14in. thick, with about 7 ft. bearing; two 
timbers only are bolted together at any one point, so 
that a large amount of spring is provided for. The 
whole is attached to the hull = 3in. by 3 in, by 3 in. 
by § in. Z iron brackets. 

The motive power will be supplied by two pairs of 
inverted direct-acting compound engines, working 
cranks at right angles. The cylinders are of hard, 
close-grained iron, fitted with cast-steel liners, high- 
pressure 18 in. in diameter, and low-pressure 33 in. 
in diameter, with 24 in. stroke; they are fitted 
with indicator cocks and all necessary gear, escape 
valves and drain cocks, with copper pipes leading 
to bilge. They are thickly felted and lagged with 
mahogany secured by brass bands. The pistons are 
of cast iron of box section, fitted with metallic packing 
rings. The slide valves are of hard cast iron with 
spindles of steel having ends carried through the casin 
covers, and working in brass guides fixed on top of 
covers. Gun-metal lock-nuts and collars for securin 
slide valves. The condenser is of cast iron fitted wit 
brass tubes and tube-plates, the tubes being packed 
with screw ferrules and cotton. The piston-rod guides 
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are of cast iron, bolted on front of columns so as to be 
easily lined up. The bed-plate is of cast iron, fitted 
with gun-metal crankshaft bearings ; separate and ad- 
justable thrust blocks are provided, The intermediate 
propeller shafts are of steel 5} in. in diameter running 
the entire length of vessel and fitted with necessary 
bearings, bushed with gun-metal. The four cast-steel 
propellers are 6 ft. in diameter, with iron guards fitted 
around each. The air circulating, feed, and bilge 
pumps are driven by a separate engine, connected to 
main engine and boiler with copper pipes ; bilge pipes 
of lead are fitted with necessary valves and cocks 
according to Board of Trade requirements. 

The boats are arranged to steam to and fro without 
turning, the bow on one journey will be the stern on 
the other; while steaming across the river the four 
propellers will work simultaneously. Two overhang- 
ing balance rudders 6 ft. by 6 ft. are fixed, one at each 
end ; they are worked by steam steering gear. Each 
boat is supplied with anchor, chain, davit, &c., and 
the ne bollards for moving purposes. The 
usual deck - houses and bridge are constructed, and 
also first and second cabins for passengers’ shelter 
during wet weather. The engines were constructed 
by prenete, Appleby Brothers, Limited, of East Green- 
wich, 
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COMBINED TRACTION 


CONSTRUCTED BY MESSRS. AVELING 
(For Description, see next Page.) « 
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| that abound. 
specially adapted to overcome these natural obstacles, 
STEAMERS FOR THE RIVER IRRAWADDY. |as they can pass through narrow channels and places 
WE give on page 51 a profile plan of a sternwheel | where a side-wheel steamer would inevitably suffer 
—_— steamer named Hata, built by Messrs. William | damage to its paddles, and where a screw propeller 
e 


Ste f the st heel t 
LIGHT-DRAUGHT STERNWHEEL amers of the sternwheel type are 


nny and Brothers at the Leven Shipyard, Dumbar- could not get sufficient water. In addition to this, the 
ton, for service on the upper reaches and tributaries | type lends itself more readily than any other descrip- 
of the River Irrawaddy, Burmah. As the result of |tion to a light system of construction, and conse- 
the investigations of an exploring party under the | quently to a very small draught of water, as the heavy 
command of Captain Rimmers, whose reports on the | weights—the boilers, machinery, and wheels—being 
expedition we have published in brief, it has been | placed at the extreme ends of the hull, most of the 
proved that the waters can only be navigated by | material apart from the shell of the vessel can be 
steamers of exceptionally shallow draught, and yet| arranged in tension, thus obtaining great structural 
possessed of high speed—qualities which are essential strength with the minimum weight. 


im consequence of the numerous shallows and rapids | The dimensions of the Hata are as follows: Length 






























between perpendiculars, 100 ft.; breadth moulded, 
24 ft.; depth, 4 ft. The steamer has a spoon-shaped 
bow and a square stern, the keel being rounded up to 
allow the water to get more easily to the wheels. A 
light flying deck composed of teak is fitted fore and 
aft. It is supported by kingposts and side stan- 
chions, &c. 

The material of which the hullis constructed is mild 
steel, the scantlings being as ym as possible, consistent 
with the necessary strength being obtained. A con- 
tinuous centre longitudinal water-tight bulkhead runs 
fore and aft and six transverse water-tight bulkheads 
are also fitted. The hull is by this means divided into 
fourteen water-tight compartments. This sub-division 
is very necessary owing to the number of rocks, shoals, 
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&c., that abound in the waters in which the steamer is 
to trade. The vessel is steered by means of three 
rudders, which, as will beseen from the engraving, are 
of the balanced description. A hand steering gear of 
light pattern was found sufficient for working them 
and is placed on the flying deck forward. A steam 
capstan, compact and not heavy, designed by Messrs. 
Harfield and Co., is fitted forward for working the 
anchors and warps. The cargo can be worked through 
six hatches by means of hand tackle attached to the 
beams of the flying deck. 

Accommodation for passengers is provided by eight 
state-rooms furnished in a comfortable manner and so 
arranged that a good current of air is secured from end 
toend. These apartments are fitted in a teak house 
on the flying deck, the sides being formed, where pos- 
sible, of open jalousie framing. A bath-room and w.c. 
are also fitted at the after end of the deck. The rest 
of the flying deck is reserved as a promenade for pas- 
sengers, who will be protected from the sun’s rays by 
means of a light teak roof covered with zinc and run- 
ning right fore and aft. This roof is supported by 
side stanchions, &c. 

The propelling power is supplied by a direct- 
acting compound horizontal jet-condensing engine of 
33 nominal horse-power. The high-pressure cylinder, 
13%in. in diameter, has a piston valve, and the low- 
pressure cylinder, 244in. in diameter, has a common 
slide valve. Both are worked by ordinary link motion. 
The stroke is 3ft. 9in. There is also a double-actin 
horizontal air pump worked by eccentric, and a fee 
pump which is worked by the air-pump rod and acts 
as a guide for the latter. The paddle wheels are two 
in number, 13ft. 6in. in diameter, and have radial 
floats. The boiler, which is placed at the fore end, is 
of the locomotive type, having a working pressure of 
160 lb, to the squareinch. Forced —e t is supplied 
by a separate engine and fan. A steam bilge ejector is 
fitted to each hold. The speed of the craft is 10} 
miles per hour on a draught of 1ft, 7in. in fresh 
water. The steamer, after being put together at the 
yard of the Messrs. Denny, was taken to pieces, and 
the whole of the material in the hull, &c., galvanised. 
Thereafter it was shipped to Rangoon and there fitted 
up again and placed in running condition. 

The success of the Hata has led to the placing of an 
order with Messrs. W. Denny and Brothers for two 
more steamers of the same type, but of larger dimen- 
sions, the length between perpendiculars of the new 
crafts being 130 ft. ; breadth moulded, 28 ft. ; depth, 
5 ft. 6in. These new steamers are practically of the 
sametype as the Hata, with one or two slight dif- 
ferences, The engines are to be of the direct-acting 
compound horizontal surface-condensing type, the cir- 
culating water being supplied by a centrifugal pump. 
The high-pressure cylinder will be 15 in. in diameter, 
and the low-pressure cylinder 26 in. in diameter, and 
the stroke 4 ft.6 in, The paddle wheels, two in num- 
ber, as in the case of the Hata, are 10 ft. in diameter 
and have feathering floats. The boiler is of the loco- 
motive type, fitted with forced draught as in the Hata, 
the working pressure being 160 lb. to the square inch. 
The estimated speed is 114 miles on a draught of 1 ft. 
7 in. in fresh water. The accommodation for passengers 
is provided in two teak houses on the forward part of 
the flying deck. On the after portion of the main 
deck there will be constructed a teak house for the 
accommodation of the officers and crew. A small 
wheel-house is to be placed in a prominent position on 
the flying deck roof, steam steering gear being located 
immediately below it on the deck. The roof over the 
flying deck on the two steamers is to be made of cor- 
rugated iron, 








COMBINED TRACTION ENGINE AND 
CRANE. 


In the course of our notice of the Royal Agricultural 
Society’s Show at Nottingham last week, we mentioned 
the useful work which had been done by the combined 
traction engineand crane constructed by Messrs. Aveling 
and Porter, of Rochester, and we now give on page 53 
engravings of this engine. It will be remembered that 
as long ago as 1870 the late Mr. Thomas Aveling fitted a 
traction engine with a crane jib in front, and an engine 
so fitted was exhibited by his firm at the Oxford Show 
in the year justnamed. In this engine, and in those 
built for some years subsequently by Messrs. Aveling 
and Porter, the jib had no slewing motion, but in 1885 
the firm exhibited at the Preston Show a crane engine 
of a new pattern (see pages 50 and 51 of our fortieth 
volume) in which the jib slewed, both slewing and 
hoisting motions being driven from the engine. The 
combined engine and crane now under notice is a de- 
velopment of that exhibited at Preston, many improve- 
ments of detail having been introduced. 

Referring to our perspective view on page 55, it 
will be seen that the ‘ib awitigs on a crane-post or 
shaft standing in front of the smokebox, this post being 
carried by a wrought-iron plate framing of neat design, 
The chain barrel is mounted on the jib itself, and 
carries a bevel wheel which gears into a pinion cast on 
a sleeve which is mounted on the crane-post. This 





sleeve has also cast on it a disc which is marked 
‘“‘drum disc” in Fig. 2, page 55, and which lies 
between two other discs a ir respectively ‘‘ driving 
disc” and ‘‘ brake disc,” this latter disc being fixed on 
the crane-post. y means of taper clutch blocks 
actuated by the levers shown in Fig. 2 the drum disc 
can be clamped to either the driving or the brake disc, 
and the load thus be raised, held, or lowered. 

The driving disc shown in Fig. 2 is in one with a 
bevel wheel which gears into a bevel pinion on a 
diagonal shaft running along the left-hand side of 
the engine, as shown in the perspective view, Fig. 1. 
This shaft is kept continually running while the crane 
is in use. ? 

The slewing is effected by a worm gearing into a 
segment on the crane-post. The spindle of the 
worm carries a wormwheel into which gears a pinion, 
as shown in Fig. 3, page 55, this pinion running on a 
stud, and receiving its motion from the diagonal shaft 
through the friction clutches shown by the view just 
referred to. From this view it will be seen that there 
are mounted on the diagonal shaft two bevel pinions 
(both gearing into the pinion on the stud), these pinions 
running loose on a sleeve which encircles the shaft, 
and which has formed on ita collar between the pinions. 
The sleeve revolves with the shaft, and its ends are 
shaped so as to form in conjunction with the pinions 
a pair of friction clutches. The two sets of clutch 
wedges are connected by feathers which pass through 
the sleeve, so that they are actuated simultaneously by 
the clutch ring and levers at one end. According to 
the position of the clutch wedges either of the pinions 
can be made to revolve with the shaft, or both can be 
left free, thus giving full control of the slewing 
motion. 

The whole arrangement of clutches acts admirably, 
and it has the great advantage of giving full control 
of the hoisting and slewing movements without stop- 
ping or reversing the engine, this being an important 
point where—as in this case—a single-cylinder engine 
is employed. 

As we stated last week the crane we have been 
describing is capable of lifting 5 tons with the jib rang- 
ing fore and aft, or of lifting and slewing a load of 
24 tons. 





THE ESQUIMALT DOCK. 

WE publish this week a two-page engraving show- 
ing details of the Esquimalt Dock, British Columbia, 
which was opened for vessels on July 23, 1887. We 
shall in a future number give further illustrations and 
a detailed description of this important work, which 
was commenced in 1878 by the British Columbian 
Government, assisted by a subsidy from the Imperial 
Government, of 50,0007. The works were designed by 
Messrs. Kinipple and Morris, of 2, Westminster 
Chambers, Victoria-street, and were carried out by 
Canadian contractors. The first vessel that was 
docked was H,M.S. Cormorant (Captain J. Nicolls), 





THE NEW BREAKWATER AT WICK BAY. 

THERE is on view at the Glasgow International 
Exhibition an interesting model of the new breakwater 
being built at Wick Bay and of the machinery used 
in the construction. Before describing briefly the 
breakwater, it may not be uninteresting to state that 
Wick is the capital of the county of Caithness, and is 
situated on the eastcoast a few miles from the northern- 
most point of Scotland. There is an enormously 
large fishing fleet trading to and from the harbour, 
over 1000 boats belonging to the town. The Wick 
harbour at one time belonged tothe British Fisheries 
Society, but was transferred to Harbour Trustees by 
an Act of Parliament in 1879, the trustees taking over 
a debt of 57,000/., due by the Society to the Public 
Works Loan Board. This sum was borrowed for 
the purpose of building a breakwater which is now 
almost entirely demolished. In 1883, the Harbour 
Trustees obtained a provisional order to execute new 
works, designed by Mr. James Barron, C.E., harbour 
engineer at Wick, and which are estimated to cost 
100,000/. The new breakwater forms a part of the 
scheme of improvement, and at the present date a 
length of about 130 lineal feet has been completed. 
It is rendered necessary owing to the harbour being so 
much exposed. The structure which was destroyed 
was built in a different manner from the new break- 
water, the old one having been constructed of rubble 
stonework from the bottom to a certain height, and 
the superstructure composed of massive bipcks. The 
new one is practically monolithic, the large blocks 
being formed in situ. In the first place the ground for 
the foundation was cleared by dredging and helmet 
divers, boulders, stones, and loose material being taken 
away. Timber framing was then erected to determine 
the size of the blocks. This framework was braced 
together by wrought-iron tie-rods, and the inside was 
lined with jute tarpauling to prevent the concrete 
from being washed before it solidified. The concrete 
was mixed by steam power and dropped from the 
mixers into iron buckets, which were conveyed on 





wagons to a crane that deposited the concrete in a 
liquid state inside the framework. While the concrete 
was being deposited large stones were incorporated 
amongst it for economical reasons. The proportions of 
the concrete below the low-water level are one part 
of cement, by measure, to four parts of clean sand 
and stones, and above the low-water level one to six, 
exclusive of the large stones. There are three 
blocks in the bottom course, and two im»the upper. 
At the bottom the width of the breakwater is about 
50 ft., while at the top it is 3 ft. or 4ft. less. The 
outside blocks in the*bottom course are of the same 
size, being 351 tons in weight, but the centre one is 
slightly larger, and weighs 392 tons. The blocks on 
the top course are also the same in size and weight— 
469 tons each. The breakwater is several feet above 
high-water level, and on the outside edge there isa 
wall 12 ft. high, formed of concrete blocks weighing 
177 tons each. 





SHEEL’S GAS PRODUCER. 
To THE EpiTor OF ENGINEERING. 

Smr,—Would Mr. Sheel please say how he gets large 
clinkers through his grate? I should say that for the 
best coal for gas-producing purposes—that is, the semi- 
bituminous class—his movable grate would be altogether 
unsuitable, as it would be impossible to get large clinkers 
through it, and the reduced size of the hearth is splendid] 
adapted for the formation of a nucleus of clinkers, whic 
would have to be broken up. Are there any producers in 
—— with this grate using coking coal, and where? 

xperience teaches that the less ironwork there is abouta 
producer—except it be ordinary straight firebars—the 
better. CaRBONIC OXIDE, 





THE LATE PROFESSOR RANKINE. 
To THE Epitor OF ENGINEERING. 

Sir,—It is to be hoped that the Glasgow 
take up the suggestion thrown out by Mr. Thwaite, in 
his lecture on ‘‘ Mill Engines,” to establish a memorial to 
the late Professor Rankine, and no doubt, if asked, the 
various engineering societies throughout the country 
would contribute their mite towards the carrying out of 
the suggestion in an ample and adequate manner. 

The name of Professor Rankine is one by which engi- 
neers swear by, and his splendid character and talents 
should certainly be recognised in some enduring and 
public manner, 

Liverpool, July 16, 1888. 


To THE Enitor OF ENGINEERING. 

S1r,—It is with much pleasure we read that portion of 
Mr. B. H. Thwaite’s lecture on ‘‘ Mill Engines,” which 
appears in your last week’s issue. 

ow that the subject of providing a memorial to the late 
Professor of Engineering at Glasgow University has been 
brought forward we hope the matter will be liberally 
responded to by the engineering profession of the whole 
country, and more especially by those who, as students, 
had the good fortune to listen to him in the class-room. 

The form-of the memorial, suggested by a correspon- 
dent in a letter to the Glasgow Herald, viz., a statue in 
George-square, and a bursary at the University of Glas- 
gow, is probably as good as any that could be proposed, 
but its exact shape will best be fixed by a committee after 
the amount of money subscribed is known. 

Weare, &c., 
THOMAS ALEXANDER. 
ARTHUR W. THOMSON, 
79, West Regent-street, Glasgow, July 18, 1888. 
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THE OLD PUZZLE ABOUT THE STRENGTH 
OF BEAMS. 


To THE EpiTor oF ENGINEERING, 

Srr,—In reply to Mr. De Segunda, I would remind 
him that, although no authority on the strength of mate- 
rials would assert explicitly that strain and stress vary 
directly with each other for all loads, yet most of them have 
implicitly assumed it, and taken for granted that the 
strain diagram for a beam loaded to its breaking point 
could be represented by a straight line. Seeing that the 
accepted theory of beams is founded on sound reasoning, 
that it agrees closely with experiment where it ought so 
to agree, and only differs from experiment when wrongly 
eee ese my argument is that if in all cases we were 
to substitute the real relation between strain and stress 
for an assumed and erroneous relation, we would probably 
find that any difference between theory and experiment 
is not due to any error in the theory, but to errors in our 
interpretation of the theory. 

Holding this opinion, I must reply to Mr. Donaldson 
that if his theory differs in substance from the accepted 
theory of beams, it must be wrong; if it only differs in 
form, it must be useless. 

I cannot accept Mr. Goodman’s correction of the strain 
diagram which appeared in yours of the 29th June, for 
his correction assumes that, when the maximum resistance 
of the material is exceeded its strength vanishes instantly. 
The diagram as originally drawn indicates that the maxi- 
mum resistance has been reached, the material, although 
stretching rapidly with a diminished load, still offers 
some resistance to further stretching until it breaks 
asunder. This I believe to be more in accordance with 
fact than Mr, Goodman’s assumption. 

I am, Sir, yours truly, 
J. C. SPENCE. 

Printing-court Buildings, Newcastle-on-Tyne, 

- July 17, 1888, 
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GAS AND COKE AS FUEL. 
To THE EpIToR CF ENGINEERING. 

Srr,—Herewith I send you a report of some trials that 
have been made with gas and coke for heating a Lanca- 
shire boiler 30 ft. by 7 ft., having two tubes. 

The gas was supplied through two 3-in. pipes, and the 
air through two similar pipes inserted in the ash hole. It 
would have been better if the gas had been admitted 
above the bars, and the air pipes made 4 in. in dia- 


Results of Heating a Lancashire Double-Flued Boiler, 30 ft. 
by 7 ft., with Smokeless Fuel (Gas and Coke), instead of 
Coal, at Basford Bleach Works, Notts. 











Coal Gasand (Gas Coke, 
— Firing, | Coke, First | Second 
8.) Trial. Trial. 
Steam gauge at starting .. --| 85 Ib. 85 Ib. 35 Ib. 
Coal used (both in the gas an 
coke producers and in the 
boiler) to raise steam to 81 1b. | 628 ,, 736 ,, » 
Water gauge at starting .. --| full gin. full 
Coal used in first hour after steam 
wasup... ne he -»}| 785 Ib, nil 224 Ib 
Evaporation to the end of ditto..| 4jin. 23 in. 4zin 
Water evaporated ,, itto../4680 Ib. | 2760 Ib. 4680 Ib 
9 ” per pound of 
coal used, exclusive of raising 
steam os ee ee --| 6,, |nocoal used; 20,%,, 
Water evaporated per pound of 
coal used, inclusive of raising 
steam Ba % bs os} SEie 83 Ib. 6t,, 
Time the steam valves were full 
open ae ee an --|15 min. | 22min, 27 min. 
Coal used the second hour after 
raising steam... o< «»| 157 Ib. 168 Ib. 224 Ib. 
Time the boiler was being 
supplied with water .. --| 18 min.| 20 min, 13 min 
Evaporation the second hour 
after raising steam “a --| 28 in, 28 in, 23 in, 
Water evaporated ditto .. --|2280 Ib,| 2520 Ib, 2406 Ib. 
ee ‘i per pound of 
coal.. as # “s ooh | MBs | ape 103 ,, 
Average evaporation per hour 
after raising steam oe .-| 8480 ,, | 2640 ,, 3548 Ib. 
Average evaporation per pound 
of coal after raising steam 7h., 153 ,, 15} ,, 
Average coal used per hour 471 ,, 168 ,, 224 ,, 














N.B. The gas and coke would have done still better if they 
could have obtained more air, which was supplied by a Roots 
blower delivering 600 cubic feet per minute. For perfect combus- 
tion there should have been 1280 cubic feet per minute. Conse- 
quently one-half the gas must have passed through the boiler 
without doing any work at all. 


meter. Greatly as the trials were in favour of the economy 
of using gas and coke they would have been much more so 
if the former had been so admitted with a proper supply 
of air. Both gas and air were supplied cold. 

The trials were witnessed, and are verified, by repre- 
sentatives of the owners of the Bleach Works, and of the 
London Mercantile Gas Company, Limited, who supplied 
the plant. Yours faithfully, 


T. NIcHOLSON, 
The Limes, Hucknall, July 17, 1888. 





A WAIL FROM THE DRAWING OFFICE. 
To THE EpiToR OF ENGINEERING. 

Srr,—I wish to draw your attention to one of the 
grievances under which I, in common with hundreds of 
other draughtsmen, never cease to groan, viz., the miser- 
able insufficiency of the tables of strengths of materials 
accessible to us. 

Every month that passes over our heads brings stricter 
and stricter conditions as to weight allowed in specifica- 
tions, and yet, only look at the table of strength of 
materials in the most modern English work on machine 
design—Unwin’s ‘‘ Elements of Machine Design,” I 
mean (I do not single this work out as better or worse 
than others, but give it simply as an example). I think 
my present attack (bilious probably) has been brought on 
by your publication of Mr. Spence’s paper and the re- 
sulting correspondence, When I reflect on the wretched 
condition we are in, and then have my attention drawn to 
the number of gentlemen who are practically wasting 
their time and energies over puzzles about the ultimate 
strengths of materials in different forms, I imagine my 
feelings must be near akin to those of a bull in presence of 
a redrag. I wish I could enlist your sympathies in the 
cause ; the miseries shown to exist under the “ sweating 
system” are nothing compared to those endured by 
draughtsmen! Don’t you think you could persuade the 
Institution of Mechanical Engineers that it is their im- 
mediate duty to spend a few thousand pounds in properly 
conducted experiments to determine the elastic strengths 
of materials and the typical diagram given by tensile tests 
of standard size test-pieces in a standard testing machine 
with standard autographic apparatus? I think there is a 
few years’ work for them there that is of vastly greater 
importance, and vastly more pressing, than ‘‘the deter- 
mination of the friction of a collar bearing,” though I 
would be the last to say that is useless. I am only too 
glad to see them do anything besides receive interest on 
invested funds. I turned the other day, but without very 
great hope, to the above-mentioned work on machine 
design for information as to the tensile strength of gun- 
metal, and found it given as 6200lb. per square inch. 
This seemed low, so I turned to Anderson’s book in the 
same series, and found, ‘‘it begins to yield visibly at 
15,0001b. per square inch.” I give the above example by 
way of emphasising my account of our most parlous con- 
dition. When I wanted to know what a gun-metal stop 
valve spindle ought to carry in compression I was fain to 
act ‘‘ middleman” in a minstrel troupe, and “‘ give it up.” 
T am, of course, aware that many firms possess what they 


call —. machines, and that some even go so tar as to 
occasionally make what they call tests, and also that 
some go even further, and actually think these so-called 
tests have some value—even get quite indignant when 
one laughs. This class of testing machine is usually some- 
thing between a clothes-horse and an old-fashioned country 
saw-pit frame. In conclusion, I would specially mention 
the numerous modern bronzes and varieties of cast steel 
as materials about which os is much needed, 
am, Sir, yours trul 
July 9, 1888. eine os 


SLIDE VALVE DIAGRAMS. 
To THE EpiTor OF ENGINEERING. 

S1r,—As placing before the eye graphically the effect, 
lengthening or shortening the valve stem a certain small 
amount= A, has upon the distribution of steam, helps in 
some cases—for instance, when equalising expansion and 
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compression is an object—to make matters clearer, please 
allow me to show how this can be done by using the dia- 





gram already often referred to. 
Let us take an ordinary slide valve having a stem of a 


length that will bring, as shown in Fig. 1, the centre of 
the valve, when at its mid-travel, vertically opposite the 
centre of the cylinder face. This being the case, the two 
laps L and E (steam side lap and exhaust side lap), as 
well as the greatest amounts of port opening, will be equal 
for both strokes. Fig. 1 may be taken for the slide valve 
of a portable engine of the ordinary type. 

Effect of Lengthening the Valve Stem a Small Amount.— 
Lengthening the valve stem an amount =A, the centre of 
the valve, when at its mid-travel, will be shifted from its 
neutral position an equal amount in a direction awa 
from the crankshaft (Fig. 2), and this proceeding will 
render the laps unequal for both strokes. The steam side 
lap will be =L+A, the exhaust side lap=E+A for the 
forestroke (when the piston travels in a direction towards 
the crankshaft, or when the connecting-rod is strained on 
compression). For the backstroke the steam side lap is 
=L-A, the exhaust side lap =E—A. 

Now, as for the effect that lengthening the valve stem an 
amount = A has during the forestroke upon the distriba- 
tion of steam or upon the situations of the four prin- 
cipal crank positions, draw (Fig. 3) travel circle, the 
arrow indicating the direction the crank revolves, O . 
representing the crank at its dead centre position. With 
a radius = 1 + L (lead + steam side lap) describe from 
A as a centre, circular arc m. A line passing through 
centre O, and touching this are cuts the periphery of the 
travel circle in point O,. During the forestroke the active 


or working parts of the valve are the edges of the laps 
(Fig. 2) L + A (admission, expansion), E + 4 (compres- 
sion), and E-A (release). Therefore, to find the four 


principal crank positions for the forestroke, draw dia- 
meters tangentially to the lap circles L + 4, E+ A, and 
E — A having their centres in O,. During the back 
stroke (Fig. 2), the edges of the laps L— A (admission, 
expansion) E—A (compression) and E+ A (release) will 
work, Diameters drawn tangentially to the lap circles 
(Fig. 4) L-A, E—A, and E + A, will correspond with 
the four principal crank positions for the back stroke. 
Tangential diameters to the dotted lap circles L and E 
(described with the radii L and E respectively), will show 
the principal positions the crank would be in, if lengthen- 
ing the valve stem had not taken place. Comparing 
these crank positions (Oa, Oe, Oc, and Or) with those 
found before, there will be seen that lengthening the valve 
stem brings forward in the forestroke (Fig. 3) a later (re- 
tarded) beginning of admission and an earlier (hastened) be- 
ginning of expansion, compression as well as release. During 
the backstroke things are just reversed (Fig. 4). Lengthening 
the valve stem renders /ead and greatest amount of port 
opening unequal, the lead and greatest amount of port 
opening being for the forestroke /— A and a,— A (Fig. 3), 
for the backstroke 7+ A and a, + A, (Fig. 4). 

Effect of Shortening the Valve Stem a Small Amount.— 
Shortening the valve stem an amount=A, the centre of 
the valve, when at its mid travel, will be shifted from its 
neutral position an equal amount towards the crankshaft 
(Fig. 5). For the forestroke the steam side lap will now 
be=L—A, the exhaust side lap=E — A, for the back- 
stroke we find I.+ A as steam side lap and E + A as ex- 
haust side lap. ‘Che play of the valve will now be in every 
respect just the reverse of that seen before, and there- 
fore py vam | ‘*backstroke” for forestroke, and “ fore- 
stroke” for backstroke, the foregoing is at once applicable 
to a valve having its stem shortened. 

Practically the amount | 4 must be less than the lead J, if 
not admission of steam at the beginning of either the fore 
or backstroke will be a posterior one instead of an anterior 
one, Believe me, Sir, respectfully yours, 

y Victor THALLMAYER. 

Ungarisch-Altenburg, July 5, 1888. 


























“A NEW TYPE OF ENGINE.” 
To THE EpiTor oF ENGINEERING. 


Smr,—I beg leave to ask you to allow me a small space 
in your valuable journal that I may enlighten your 
numerous readers that the system of the triangular con- 
necting-rod as adopted by Messrs. Fleming and Ferguson, 
is far from being new. About thirty years ago, Mr. 
William Thomas Bray, of the firm of Bray's Traction 
Company, was struck by the idea that the triangular con- 
necting-rod and two cylinders would be a great improve- 
ment in having an engine that would have no dead centre 
and require no flywheel, and he made working models which 
gave every satisfaction. Being confident of the advantage 
that could be obtained by such an engine, he applied for a 
patent, but before obtaining same a pair of engines were 
being completed for an existing traction engine to test its 
merits on a larger scale than the small models (these pair 
of engines having same diameter and stroke of cylinder as 
the pair already working); the result of these new engines 
was far beyond expectation, as they did the same work 
with 30 lb. of steam as the old ones could only do with 
60 lb. But at this time Mr. W. T. Bray was presented 
with a then very old mechanical book, and on looking 
through same came across a sketch of a triangular connect- 
ing-rod, on seeing which he would not claim his patent or 
have anything more to do with his engine. 

Amongst the drawings showing spaliontions of his tri- 
angular connecting-rod was a pair of fire pumps, his object 
being that when one piston was at its least velocity the 
other would be at its highest, so that there would be a 
regular pressure of water in the delivery chamber. 


Moscow, 





Yours very truly, 
June 25, 1888, 
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REFRIGERATING MACHINE, 

WE give on the present page a perspective view of 
the refrigerating machine which we mentioned last 
week as being exhibited by Messrs. J. and E. Hall, 
of Dartford, at the Nottingham Show of the Royal 
Agricultural Society. In this machine, which is con- 
structed under Windhausen’s patent, carbonic anhy- 
dride is used as the working fluid, a material which 
can now be manufactured at a low cost, and which is 
not only non-inflammable, but incapable of supporting 
combustion, while in the small quantities in which it 
is used is not deleterious to health. In fact at the 
Gambrinus Brewery, Charlottenburg, Berlin, the 
whole charge of a large machine (160 kilogrammes) 
was lately purposely discharged freely into the engine- 
room, the doors and windows of which had been 
closed, but no inconvenience was experienced by the 
persons present and candles placed about 20 in. above 
the floor remained burning. 

The machine consists of a compressing pump which 
draws the carbonic anhydride from the refrigerator, 
and delivers it into the condenser, where it is cooled 
and its liquefaction effected, after which it passes 
again to the refrigerator, where it produces intense 
cold by its evaporation. 

In the machine under notice the parts are very com- 
pactly arranged. The compressing pump is placed 
vertically and is driven direct by the prolongation of 
the piston-rod of the steam cylinder above, while the 
condenser and refrigerator are also arranged vertically, 
the former being on the left and the latter on the right- 
hand side, as seen in our engraving. As shown at Not- 
tingham the machine cooled brine, which circulated in 
the refrigerating chamber shown on the rear. 








SPRING WHEEL FOR TRACTION ENGINES. 

WE annex engravings of the spring wheel which 
Messrs, John Fowler and Company, Limited, of Leeds, 
exhibited last week on one of their traction engines at 
the Nottingham Show of the Royal Agricultural 
Society. As will be seen from Fig. 1, the wheel has a 
pentagonal boss which is connected to the rim by five 
elastic spokes, each consisting of a helical spring 
arranged in compression. The details of the connec- 
tions are clearly shown in Fig. 2. 

The driving gear is coupled to the boss of the wheel 
in the usual way, and thence the power is transmitted 
to the rim by the radial arm shown in a vertical position 
in Fig. 1, the outer end of this arm being coupled to 
the rim through a couple of volute springs so that the 
connection is an elastic one and does not interfere with 
the action of the radial springs carrying the Joad. The 
whole details of the arrangement will be readily under- 
stood from our engravings. 





COMBINED PORTABLE ENGINE AND 
CENTRIFUGAL PUMP. 

In the course of our notice of the Royal Agricultural 
Show at Nottingham last week we mentioned a neat 
little portable engine combined with a centrifugal 
pump, which was exhibited by Messrs. E. R. and F. 
Turner, of Ipswich, Of this engine we now give an 
engraving on the opposite page. The arrangement 
consists of a light wrought-iron frame mounted on two 

airs of iron wheels, and having fixed on it the engine, 
oiler, and pump. The engine is of Messrs. Turners’ 
well-known ‘‘Gippeswyk” pattern, placed vertically 
as shown, a belt from the flywheel driving a counter- 
shaft, the bearings for which are mounted on the 
boiler. From another pulley on this countershaft a 
second belt is led off to the centrifugal oa as seen 
in our engraving. The pemp is so placed that the suc- 
tion and delivery pipes can be readily led off from it. 

The engine is fitted with the Hartnell-Turner 
governor on the crankshaft, this giving an automatic 
cut-off. The boiler is of the vertical pattern which 
Messrs. Turner introduced some years ago, in which 
the upper part of the firebox is formed into a tube- 
plate from which a series of horizontal tubes are led 
off through a short barrel to a smokebox at the side. 
We illustrated this boiler on page 49 of our thirty- 
eighth volume, 





WARNES’ HAY AND STRAW PRESS. 

Tue hay and straw press which 1ve illustrate on page 
59 is the one which gained the second prize in the class 
of hand presses at the late Show of the Royal Agricul- 
tural Society. It wasexhibited by Mr. William Warnes, 
of King’s Lynn. The most noticeable feature in it is 
that the pressure between the platen and the table is 
not taken by direct ties but is transmitted through a 
steel framing of considerable strength. The platen is 
moved by a screw, the nut of which is rotated by bevel 
wheels, There are two pairs of wheels, one for slow 
and one for fast —_ are employed, the connection to 
one or the other being made by a clutch. Side doors 
between which the material for the truss is packed, 
may be added. The table of the machine also forms 
the table of a weighing machine, and by this device 
trusses of exact weight can be produced, which is a 
great convenience to small dealers. 





REFRIGERATING MACHINE; WINDHAUSEN SYSTEM. 


CONSTRUCTED BY MESSRS. J, AND FE, HALL, ENGINEERS, DARTFORD, 
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SPRING WHEEL FOR TRACTION ENGINES. 


CONSTRUCTED BY MESSRS, JOHN FOWLER AND CO., LIMITED, ENGINEERS, LEEDS. 

















Springs in position 
compressed with 2% Tons 
ot Weight of Engine 
suspended in the Centre 
of the Wheel 
































__Jury 20, 1888,] ENGINEERING. 


59 








COMBINED PORTABLE ENGINE AND CENTRIFUGAL PUMP. 
CONSTRUCTED BY MESSRS. E. R, AND F. TURNER, ENGINEERS, IPSWICH. 


(For Description, see opposite Page.) 


(; 


HI 








WARNES’ HAY AND STRAW PRESS. 
(For Description, see opposite Page.) 
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DOUBLE-ACTION STEAM PILE-DRIVER. 

THE double-action steam pile-driver which we 
illustrate below is constructed by the Southgate Engi- 
neering Company, Limited, of New Southgate. It is 
carried by two rods B, which are bolted together and 
to the pile at D. The whole pile-driver moves with 
the pile, and is guided in its descent by the frame C. 
The monkey is the steam cylinder A; it rises and 
falls over the two hollow piston-rods E F, which are 
stationary in relation to the cylinder. The piston- 
rods also constitute the steam passages, the left- 
hand rod E leading to the space above the piston, 
and the other to the space below it. Steam for lift- 
ing the monkey is admitted through the former 
rod, and also exhausted by it, Steam for giving im- 
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petus to the downward stroke of the monkey is 
admitted through the piston-rod F. The admission 
and exhaustion is controlled by the three-way cock B, 
which is so constructed that by shifting a pin the part 
of the plug which controls the steam to the piston-rod 
F can be made stationary. The monkey then becomes 
single-acting. The piston-rods are made of steel, bored 
up, with the collars turned out of the solid. The 
gland bushes are made in halves to permit of this. 

The advantages claimed for the apparatus are that 
the flexible steam pipe is practically at rest, and does 
not wear out by constant reciprocation, and that there 
is no opening in the bottom of the monkey for water 
to escape through on to the pile, 





SEMI-PORTABLE COMPOUND ENGINE. 

WE ‘illustrate on page 62 a 50 horse-power com- 
ound ‘‘ underneath’ engine, constructed by Messrs. 
Obey and Co., of Lincoln, for an electric lighting 
installation in Brazil. The engine is of an excep- 
tionally large size for this type, the cylinders being 
13} in.. and 23 in. in diameter by 24 in. stroke. The 
crankshaft is 8 in. in diameter, and runs at 100 





revolutions per minute, carrying a flywheel 8 ft, in 
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diameter, and 1 ft. 6in. wide. The boiler is 19 ft. 
long, and has 740 ft, of heating surface, of which 
613 square feet are in the tubes, 117 ft. in the firebox, 
and 10 ft. in the smokebox tubeplate. The grate area 
is 217 ft. There are 70 tubes each 3 in. in diameter. 


This engine has been built, as we have said, for an C 


electric light installation in Brazil, and is capable of 
developing 200 horse-power with 4 working steam pres- 
sure of 140 lb. It has an automatic cut-off, with 
Richardson’s governor, varying from one-eighth to five- 
eighths of the stroke, and does not vary more than 
2 per cent. in speed with a reduction of load from 
200 horse-power to 10 horse-power. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The forenoon market was 
the only one held last Thursday, and at its close the 
members of the ‘‘iron ring” adjourned till Tuesday 
morning, on account of the occurrence of the Glasgow Fair 
holidays, which have the effect of relieving from work 
and business for a time many thousands of persons spread 
over a very large area of Lanarkshire and two or three of 
the adjoining counties. The ‘‘ ring” was thinly attended 
on Thursday, business being already practically suspended 
for the holidays. There was a steady and firm tone, and 
the market closed with buyers at 38s. cash and 38s, + 
for Scotch warrants, and 38s. 3d. paid one month. No 
cash business in Cleveland iron was reported, but some 
forward sales were recorded at 323, 0}d. one mouth, the 
market closing with buyers at the same rate. Hema- 
tite iron changed hands at 41s. 11d. per ton cash, and 
at the close there were buyers at 4d. per ton less. The 
market closed with no diminution of the feeling of steadi- 
ness which had characterised it for a week or so. If any- 
thing, the plentifulness of warrants, which may not be 
without some ulterior motive, has prevented the more 
hopeful tone in almost all other markets from being 
reflected in the Scotch iron market. When business was 
resumed in the warrant arket yesterday it appeared as 
if the short holiday had revived the spirits of speculators, 
as the market was decidedly strong all round. The price 
of Scotch iron advanced in the forenoon to 38s. 24d. per 
ton cash, the close being buyers at 1d. per ton lower, and 
sellers at 383. 2d.; and in the afternoon there was only a 
very little decline in the quotations. No business was done 
in Cleveland iron at either meeting of the ring. Buyers 
were offering 32s. 14d. cash and 32s, 4d. one month, but 
sellers held out for at least $d. per ton higher. Hematite 
iron went up in price to 42s, 1d. per ton cash, and the 
market closed with buyers at 42s. 14d. per ton, and sellers 
wanting ld. more. The closing settlement prices were-— 
Scotch warrant iron, 3ls. 14d. per ton; Cleveland, 
32s. 14d. ; hematite warrants, 42s. 14d. per ton. Rumours 
of further large shipbuilding orders having been placed 
on the Clyde seem to have had the effect of inducing a 
few speculators in the pig-iron market to protect them- 
selves by making an attempt to cover their oversold 
accounts; and hence the sharp advance which took place 
yesterday in the price of warrants. The upward move- 
ment in the price of warrants, which set in yesterday, 
developed further strength to-day, the price of Scotch 
iron advancing in the forenoon to 38s. 3d. cash, and clesin 
strong with buyers at the highest quotation. No cas 
business was done in Cleveland iron. At the close 
in the afternoon the prices were—Scutch iron, 38s, 34d. 
per ton cash buyers; Cleveland, 32s, 3d. cash; hema- 
tite iron, 42s. 34d. cash buyers. Since the stocks of 
pig iron in the Glasgow public warrant stores reached 
the grand total of 1,000,000 tons, a very special interest 
in the position and prospects of the Scotch pig iron 
trade has been displayed in various directions; and 
the opinion is now rapidly gaining ground that 
with such a powerful competitor in the production of 
cheap pig iron as the Cleveland district has proved itself 
to be, Scotland need never hope to regain the ascendancy 
which it enjoyed some twenty or thirty years ago. It is 
urged that the Cleveland ironmasters have very much 
smaller royalty rates to pay oa their _— of raw iron- 
stone than those with which the Scotch ironmasters are 
burdened, and a feeling prevails that in the early future 
Scotch landowners must consent to lower their royalties 
both on ironstone and coal, if the iron trade is to remain a 
leading industry in this part of the kingdom. The stock 
of pig iron now in the public stores, which is held, as a 
rule, by dealers and speculators, and not by makers, is 
costing something like 100,000/. per annum to hold, for 
store charges and interest; and it is difficult to see how 
it can ever be disposed of by the present holders without 
actual loss being suffered, unless a ‘‘ boom” comes on in 
the shape of a consumptive demand on a very large scale. 
There can be no doubt that the very weight of ‘the stock 
is steadily bearing down prices, and a point must even- 
tually be reached at which an iron warrant will cease to 
be the readily negotiable document which it now is, The 
four blast furnaces that were recently put out at Gart- 
sherrie Iron Works in order that certain repairs might 
be made, were again blown in early last week, but sub- 
sequently one of them had again to be damped out. 
Over all Scotland there are now 85 furnaces in actual 
operation as compared with 83 at this time last year. Last 
week’s shipments of pig iron from Scotch ports 
amounted to 6252 tons, against 6867 tons in the correspond- 
ing week of 1887. They included 950 tons to the United 
States, 1056 tons to Canada, 145 tons to India, 260 tons to 
Australia, 113 tons to France, 114 tons to Spain and Por- 
tugal, smaller quantities to other countries, and 2721 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.'s — warrant stores yesterday afternoon stood at 
1,005,180 tons as compared with 1,003,592 tons, thus show- 
ing for the week an increase of 1538 tons, 





Mining Institute of Scotland,—A meeting of this Insti- 
tute was held in their hall, at Hamilton, last Thursday 
night, Mr. James Smart, vice-president, in the chair. Mr. 
Hastie, Greenfield, was elected vice-president in room of 
Mr. David Anderson resigned, and Mr. Wallace Thornie- 
croft, Merryton, was appointed to fill his place in the 
ouncil. In a discussion on Mr. Borrowman’s paper on 
“Scotch Mining Legislation,” the chairman, with refer- 
ence to the discussion as to royalties in the country, said 
he did not gather from the paper that there had ever been 
any grant of these. There had been instances of grants to 
certain families, but no general grant. The secretary 
said so far as he could make out the Scottish Acts were 
silent as to coal, the reference to minerals being to the 
precious metals. The two papers read at a previous meet- 
ing were discussed, and it was stated that the annual 
summer excursion of the Institute would likely be to the 
Marquis of Lothian’s collieries at Newbattle. 


Royal Society of Edinburgh.—A meeting of the Royal 
Society of Edinburgh (the last for the session) was held on 
Monday night, the Reverend Professor Flint in the chair. 
One of the papers named in the billet was by Professor 
Cargill G. Knott, of the sy 98 University of Japan, 
his subject being ‘‘ On some Relations between Magnetism 
and Twist in Iron and Nickel.” Amongst the other com- 
munications submitted to the meeting there was one on 
the ‘Specific Gravity of the Water in the Firth of Forth 
and the Clyde Sea Area,” by Dr. H. R. Mill, who, in the 
course of his paper, explained the mode in which the 
observations had been taken on board the yacht Medusa, 
of the Scottish Marine Station, by means of one of the 
Challenger hydrometers. In all, 850 observations had 
been taken. After showing on a bathymetrical chart the 
depth of the water in various parts of the Clyde sea area, 
he explained the distribution of salinity in that region. 
The observations pointed to the conclusion that the 
salinity on the surface varied according to the rainfall, and 
most notably in the districts shut in by high mountains, 
such as Lech Fyne, Loch Long, and Goil. In 
those districts where the hills were lower, as in Gareloch, 
the variations were less pronounced. The saltest surface 
water in the Clyde occurred, not in the neighbourhood of 
the sea, but in the Otter Spit in Loch Fyne. Off the 
Mull of Cantyre the water at the bottom was frequently 
found to be less saline than that on the surface. This 
condition of things occurred in another part of the system, 
and was apparently due to the strong tides. Some very 
salt water was found at the top of the Arran basin, but 
much depended on the weather in the locality. At the 
close of the paper, Dr. Buchan, Secretary to the Scottish 
Meteorological Society, pointed out that the district 
-y — Dr. Mill had spoken was the rainiest part of 

cotland. 


Proposed Revival of the St. Mary's Loch Scheme for Edin- 
bu-gh.—The members of the Edinburgh and District 
Water Trust are beginning to get anxious as to the 
future supply of water for the large population which 
they have to cater for. At a meeting held last week it 
was suggested by Bailie Archibald, one of the Leith 
members of the Water Trust, that, instead of having 
their usual visit to the existing reservoirs in the Moorfoot 
Hills, they should visit some of the districts from which 
by-and-by they would have to be looking for a new supply 
of water. It was beginning to be feared that their present 
supply would not last for more than four or five years at 
the present rate of the extension of the city and suburbs, 
and it would be just as well to be looking at the question. 
In a conversation which ensued, some members named the 
Lyne, the Manor, and the Tweed. Sir James Gowans 
eer that they should be prepared to go to St. Mary’s 
Loch, where they could get an abundant supply, and so 
save themselves the necessity of repeatedly going to dis- 
tricts where the supply was of a limited nature. It was 
ultimately remitted to the Works Committee to consider 
and report whether the proposed visits this year should be 
to the reservoirs or to other districts, as proposed. It ma; 
be remembered that a number of years ago Edinburg’ 
was profoundly agitated in connection with a pro to 
“tap” St. Mary’s Loch in the same way as Loch Katrine 
in Perthshire had been tapped for the magnificent water 
supply which Glasgow now enjoys. St. Mary’s Loch is 
about thirty-five miles from Edinburgh, almost due south, 
whereas Glasgow is about thirty-two miles from the source 
of its water supply. It will be a sore reflection upon the 
opponents of the St. Mary’s Loch scheme if it is eventually 
found that the present Water Trust are compelled to 
revive it. 

North British Association of Gas Managers.—In Glas- 

ow next week, also, there will be held the annual meet- 
ing of the North British Association of Gas Managers 
the oldest organisation of the kind in existence. Several 
very practical papers will be read on subjects connected 
with the present and gy conditions of the gas 
industry. Mr. David Terrace, uf the Glasgow Corpora- 
tion Gas Works, Maryhill, is the president for the year, 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Iron, Steel, and Coal Industries.—There is a general 
feeling of confidence in the future of the iron trade, 
although in some branches prices are low. Orders are, 
however, well kept up, and there is an extension of busi- 
ness. Pig iron is a shade firmer on the week. (Quotations 
at the works are as follows ; Ordinary bars from 4/. 17s. 6d.; 
best, 57. 53. to 5/. 10s. ; rods, 5/. 5s. ; hoops, ordinary, 5J. 
to 5l. 5s. ; best, 5/. 10s. ; best best up to 67. 10s. ; coopers’ 
hoops, 5/. to 5/. 15s. ; angles, 5/. to 5/. 10s. ; tees, 5/. 10s. 
to 61. At the foundries the demand is rincipally for 
commoner and light Prices of Sussner steel 
are firm, but quotations for rails are very low, though the 





demand keeps up. Bessemer billets for plate purposes 
arein request, and the steel plate trade in the district is 
on the increase. For heavy steel forgings for marine pur- 
poses there is a steady increase in orders, and this de- 
partment of industry is being rapidly pushed by the houses 
who have incurred a heavy expenditure in providing the 
newest machinery so as to be enabled to take a fair pro- 
portion of ordersin the open market. The prevalent cold 
weather has caused an extra run on house coal, but the 
majority of the pits are not more than half employed. 
At the pits, prices are best Silkstone house coal 7s. to 9s. 
- Pgs ~~ brick seam 5s, 6d. to 6s, 6d. Slack 
2s. 6d. to 4s, 


South Yorkshire Coal Trade to Hull.—The official return 
of coals taken to Hull from South and West Yorkshire 
during last month shows that there was a tonnage of 
163,232, compared with 156,840 for June, 1887; the total 
tonnage from January to June of this year being 819,176, 
as against 854,312 from January to June, 1887. Denaby 
Main heads the list with 17,896 tons. 


Engineering.—Though there is no extreme pressure of 
work in the engineering branches, the workmen through- 
out the district are kept fairly and regularly employed. 
Firms appear to be of opinion, judging from inquiries, 
that there is an assurance of steady business for some 
time tocome. The conversion of the extensive concern 
of Messrs. Greenwood and Batley, engineers and machine 
makers, Leeds, into a limited liability company has 
created considerable interest. It is stated that there 
have been applications for far more than the 400,000/. 
share capital to be allotted. 


Sheffield and the Merchandise Marks Act.—A series of 
conferences have been held in Sheffield between represen- 
tatives of the Cutlers’ Company, the Chamber of Com- 
merce, and the Sheffield Federated Trades Council to 
consider the Merchandise Marks Act, 1887. Resolutions 
have been adopted to the effect that the Government 
should take all necessary steps to secure the adoption of 
the Act by other countries; and in favour of the appoint- 
ment of a Government officer, whose duty it shali be to 
put into operation the Act upon reliable information of 
offences against the Act being given tohim. The resolu- 
tions, embodied in a memorial, will be presented to the 
Prime Minister, the Secretaries of State for the Colonies 
and India, and the President of the Board of Trade. 


New Bridge at Goole.—The Manchester, Sheffield, and 
Lincolnshire Railway Company have accepted a tender 
for 8500/. for the the erection of a bridge over the Dutch 
River at Goole, the contractor being Mr. W. McGregor 
Old Trafford, Marchester, 

Sheffield Junior Engineering Society.—The fortnightly 
meeting of this Society was held on Monday night, when 
Mr. A. J. Foulstone gave the second part of his paper on 
‘*Steam Boilers.” Mr. Watkinson was in the chair. Mr. 
Foulstone, in his paper, described the advantages and 
disadvantages of the Rastrick, multitubular, sectional, and 
water-tube boilers ; the different systems employed in the 
supplying of water to the boilers, and also the appliances 
used for preventing water from getting below the boiler 
flues or tubes, and so causing collapsing. Boiler fittings 
and their position on boilers were fully dealt with. The 
meee was illustrated by sketches, and was much appre- 
ciated. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on ’Change, and the market was 
firmer. The reports from Glasgow were more favourable, 
The continued decrease in stocks and the heavy ship- 
ments from the Tees helped to strengthen prices. Messrs. 
Connal and Cv., the warrant storekeepers, had in stock at 
Middlesbrough on Monday night 275,976 tons of pig iron. 
This is a further decrease of 3112 tons on the previous 
week, No. 3 Cleveland pig iron could not be bought for 
less than 32s. per ton on ‘Tuesday, and several makers re- 
fused to book orders except at 3d. per ton more for 

rompt delivery. In the manufactured iron trade there 
is more activity, and prices are improving. 


The Newport Rolling Mills.—On Monday the Newport 
Rolling Mills, Middlesbrough, which were conducted by 
Messrs. Fox, Head, and Co., but which have been standing 
idle so long, were re-started by Messrs. John Hill and 
Co. These works are conveniently situated, and it is 


expected when they are in full swing they will afford em- 


ona to 300 or 400 men. Mr. John Hill, who has 
n for some years at the West Stockton Iron Works, is 
the manager of these mills. 


Engineering and Shipbuilding.—Both these industries 
on the northern rivers are well employed; the marine 
engine shops are exceedingly busy, and at the shipyards 
there are a great number of vessels in various stages of 
construction. Prices are rather firmer, and fresh orders 
continue to come to hand. On Saturday, Messrs. Short 
Brothers iaunched from their yard at Pallion a screw 
steamer built to the order of Mr. James Westall, 
Sunderland, The vessel is of Siemens-Martin steel and 
is constructed to the highest class in Lloyd’s Registry, 
with cellular double bottom throughout, the holds being 
subdivided by six water-tight bulkheads with a large 
hatchway to each hold. She was christened the Gerent. 
Her triple-expansion engines of 180 nominal horse-power, 
and two steel boilers, with a working pressure of 150 lb., 
will be supplied by Mr. John Dickinson, of Pallion. 


The Steel Trade.—Both rail mills and plate mills in the 
North of England are — going. Several orders have 
recently been booked, and prices are firmer. There is 
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every prospect of great activity for the remainder of the 
year. 


The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel, and prices are fully maintained. 


Death of Mr. Theo. Wood Bunning.—It is with regret 
that we have to announce the death of Mr. Theo. Wood 
Bunning, the late secretary of the Northumberland and 
Durham Coal Trades Associations. The deceased gentle- 
man was a native of London, and after studying engineer- 
ing he went to Newcastle, where he occupied a responsible 
position in the famous works of Robert Stephenson 
and Co., and afterwards was engaged by Messrs. 
Robert Morrison and Co. at the Ouseburn. LEnter- 
ing into business on his own account as a consulting 
engineer, he succeeded Mr. Thomas Doubleday as the 
secretary to the Coal Trades, and secretary to the Mining 
Institute, Newcastle. Mr. Bunning, who was sixty-six 
years of age, retired from his several offices only a few 
months ago, and went to Jive in Germany, where he died 
on Monday. 





MISCELLANEA. 
Wuart is said to be the largest chain ever manufactured 
is in the Imperial Arsenal at Vienna. It has 8000 links, 
and was thrown across the Danube in 1529 by the Turks. 


Mr, James Laing, of the Deptford Yard, Sunderland, 
has just converted a steamer for carrying petroleum in 
bulk and has another boat in hand. 


It is stated that the Northern Railroad of France are 
about to adopt heavier rails. Those at present in use 
weigh 61 1b. per yard, and as these wear out they will be 
replaced by rails weighing about 87 lb. a yard. 


The decision of Mr. Justice Kekewich in the case of the 
Ferranti petition against the patent of Messrs. Gaulard 
and Gibbs, which was declared invalid, is to be appealed 
against, 


The examination papers in machine construction and 
drawing at the recent examinations of the Science an 
Art Department will be worked out by Mr. Henry 
Adams, M. Inst. M.E., and published in the August and 
September issues of Science and Art. 


The triple-expansion engines for the French cruiser 
Alger are to be constructed by the Creusét Company. 
The boilers will be supplied by Messrs. J. Belleville and 
Co., of St. Denis, and will be designed to carry a pres- 
sure of 2421b, per square inch. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending July 8, 
amounted, on 15,509 miles, to 1,267,348/., and for the 


corresponding period of 1887, on 15,789 miles, to 1,252,301/., | b 


an increase of 116 miles, or 0.7 per cent., and an increase 
of 15,047/., or 1.2 per cent. 


We have received a book of test papers, the object of 
which is to distinguish between the positive and negative 
poles of any electric plant. By damping the paper and 
connecting both poles to it, a red spot appears round the 
negative pole, which is thus easily distinguished. The 
invention is due to Mr. Arthur Wilke, of 75, Ritter- 
strasse, Berlin, S.W. 


The Aldershot Water Works have just had two more 
6-in. artesian tube wells added to the system of coupled 
tube wells, by Messrs. Le Grand and Sutcliff, of 
London. These wells have been put down to meet 
the additional requirements of the Government for the 
camp, and though the work has been done by hand labour 
they were each completed to the depth of 280 ft. within 
the space of five weeks. 


A company has been formed for the purpose of acquir- 
ing and amalgamating the businesses of the Nordenfelt 
Guns and Ammunition Company, Limited, and the 
Maxim Gun Company, Limited, and providing the 
further capital necessary for a greatly extended business. 
The share capital will be 1,400,000/. divided into 280,000 
shares of 5/. each, 40,000 of which are offered for public 
subscription. The subscription list closes to-day. 


A new variety of transformer has been invented by 
M. Doubrava, which is based on the principle that if a 
Leyden jar or other condenser is charged to a certain 
potential, and then discharged into another condenser of 
greater capacity, the potential will be reduced. This 
second condenser is included in the secondary circuit and 
by very rapidly charging and discharging it, a practically 
continuous current is obtained. 

Professor Ewing, of University College, Dundee, has 
recently made a number of seismographic observations’on 
the new Tay Bridge. The instrument, which was placed 
on the southernmost of the great girders, records the 
vibrations during the whole time a train is on the bridge. 
As the latter comes on at the Dundee end 1} miles away, 
oscillations of 545 in. are observable, which increase as 
the train advances to a maximum of } in. 


The summer meeting of the Institution of Mechanical 
Engineers will be held in Dublin on Tuesday, 31st inst., 
pe two following days, under the presidency of Mr. 
Edward H. Carbutt. An influential committee has been 
formed for the reception of the Institution, under the 
chairmanship of the Right Honourable the Earl of Rosse, 

: On Friday, August 3, a visit will be paid to Bel- 
fast, on the invitation of a local committee presided over 
by the mayor, Sir James H. Haslett. 


Undeterred by the failure last year, another attempt is 
about to be made to carry a timber raft from Nova Scotia 
to New York. The new raft is 600 ft. long, 53 ft. broad at 
its widest part, and draws 22 ft. of water. I¢ contains 
22,000 logs averaging 38 ft. in length by 114 in. in dia- 








meter at the butt, and 6 in. at the top end. The timbers 
are connected together by 33 tons of iron chain, and a 
certain amount of steel wire has also been employed. It 
will sail for New York during the present month. 


The new express locomotives for the New York, New 
Haven, and Hartford Railway have cylinders 20 in. in 
diameter by 22 in. stroke. The driving wheels are four 
coupled and 684 in. in diameter, the total wheel base of 
the engine being 23 ft. 7 in. he boilers are of an 
enormous size, being 60 in. in diameter, with fireboxes 
64 ft. long by 34% in. wide inside, the working pressure 
being 1601b. per square inch. The total weight of engine 
and tender in working order is upwards of 84 tons. 


The Islip Tron Company are now preparing special 
brands of silicious pig iron for use as softeners, and to 
take the place of Scotch pig. These brands, which ‘the 
have named the Islip softeners, will be carefully alata, 
their composition being checked from time to time by 
chemical analyses, for which purpose they have retained 
the services of Mr. T. Turner, of Mason College, Birming- 
bam, who was one of the first to recognise the value of 
silicon as a softener of foundry pigs. 


The Master Mechanics’ Committee on Crossheads and 
Guides have come to the following conclusions: ‘‘ There 
can be nothing better for rubbing surfaces than cast iron, 
if well lubricated. If it is exposed to dust and cinders it 
would be well to use strips of Babbitt metal, but with the 
Dean crosshead, which always runs in clean oil, this is 
unnecessary. hosphor-bronze gives admirable results 
for crosshead gibs. Whatever form of material is used 
for crossheads and gibs, the rubbing parts should 
be well scored with grooves for retaining oil to supply the 
moving parts as they journey back and forth.” 


The Cunard steamer Etruria, which left New York at 
6 p.m. on Saturday, the 7th inst., arrived at Queenstown 
at 3.50 a.m. on Saturday, having accomplished the trip 
across the Atlantic in six days, four hours, fifty minutes, 
the fastest passage from New York to Queenstown. 


d| From 6 p.m. on Saturday week to noon next day, she 


made 334 knots; on Monday, 460; Tuesday, 452 ; Wed- 
nesday, 454; Thursday, 445; Friday, 456; from 6 p.m. 


on Friday to Queenstown, 280. The whole distance run d 


was 2881 knots, and the remarkable uniformity in her 
steaming is shown in the circumstance that while the 
highest day’s average was 19.83 knots per hour, that of the 
whole passage was 19.34. 


The Popular Science Monthly describes an interestin 
piece of apparatus called “the echo maker,” to be use 
on ships at sea. It consists of a flaring funnel fixed toa 
rifle. When an obstacle is supposed to be near the vessel 
the rifle is fired in the direction in which it is supposed to 
e. Should such be there, the sound is reflected back 
again, giving rise to an echo. The inventor states that 
an echo will always be sent back if the apparatus is pointed 
directly at the object in question, but not otherwise. In 
certain trial made by the United States Naval Board, the 
return sound was heard from the side of a fort half a 
mile away, and from passing steamers at about a quarter 
of a mile off. 


The usual monthly ey oer, be the London Association 
of Foremen Engineers and ughtstoen was held in the 
K. room of Cannon-street Hotel on Saturday, the 17th 
inst., at 7.30 oes The Bape Mr. W. Powrie, and 
the vice-president, Mr, P. Heath, were present, and 
the report and balance sheet for the past half-year, show- 
ing a steady improvement in the finances of the Associa- 
tion, was submitted and adopted. Mr. A. M. Melton, 
foreman engineer to Messrs. John Mowlem and Co., was 
elected an ordinary ber of the A iation, and several 
members nominated and other business disposed of, after 
which a paper was read by Mr. Fred. M. H. Jones on 
‘* Silicate Cotton or Slag Wool, its Nature and various 
oe my an Imperiehable Non-Conductor of Heat, Cold, and 
und. 


Mr. J. Mansergh has reported upon certain pro- 

osals made for an improved system of sewage at 
Derby Mr. Mansergh observes that there are three 
systems of main drainage at present available for the 
town, viz., broad irrigation, downward intermittent filtra- 
tion, and chemical treatment, with a corabination of these 
methods. For broad irrigation 1500 acres of land would 
be required for an ultimate population of 150,000 ; but for 
intermittent filtration only 300 acres would be required 
with a fringe of 120 acres. Sites are suggested at Chellas- 
ton, Elvaston, Ashton-on-Trent, and Sinfin Moor. The 
cost of the land and works for irrigation is estimated at 
287,8681., while for the chemical system the estimate is 
101,3762. The annual net charges on the first-named 
system are stated at 10,755/., and upon the second at 
80741. The Derby Town Council seems inclined to stave 
the question off as long as possible. 


On Wednesday evening, the 11th inst., Mr. Samson 
Fox, of the s Forge Company, was entertained to a 
banquet on his 50th birthday by the heads of the various 
departments of the Leeds Forge Company and presented 
with an address and a splendid silver centre piece weigh- 
ing upwards of 28 lb. This piece of plate, which has been 
manufactured by Messrs. Dixon and Sons, Sheffield, con- 
sists of a massive plateau about 39 in. long, having an oval 
centre 24 in. by 20 in., with two outer circles at the ends. 
Upon the centre oval is a separate and massive piece of 
plate, having two female figures of exquisite workmanship, 
representing ‘‘ Peace” and “ Plenty.” This centre stand 
is surmounted by a cut-glass dish of clever design. The 
ends of the plateau have upon each a smaller and also 
separate stand, matching in design the central piece, and 
supporting also glass dishes. In replying to the toast 
of his health Mr. Fox incidentally sta’ that his firm 
were about to establish works in the United States, where 








the conditions of trade were more favourable than in this 
country. 


Messrs. Crompton and Co., the well-known electric 
light engineers, seem to have almost a monopoly of the 
construction of dynamos of very large size. Quite recently 
they made the largest machine in the world for the Cowles 
Electric Smelting Works at Milton, the armature of 
which carries a current of 5000 amptres. They are now 
engaged in the construction of a slow-speed machine for 
the Liverpool Electric Supply Company, with which 5000 
lamps are to be worked. The armature of this machine 
is being wound in a novel way, recently patented by 
Messrs. Crompton and Swinburne. It has aclear passage 
through its centre, giving very good ventilation. An 
alternating current machine to give 32 amperes at 2000 
volts, at 400 revolutions per minute, is also being con- 
structed. This machine is made according to another 
patent of Messrs. Crompton and Swinburne, and will give 
eight times the output of a Westinghouse alternate cur- 
rent machine of the same size. This company are also 
manufacturing for the central station at Whitehall a 
number of large switchboards intended to deal with the 
distribution of a current sufficient for 20,000 lamps. 


The electric lighting of the Brussels Exhibition was not, 
it appears, sufficiently considered in the original scheme, 
and it has in consequence been necessary to add very 
largely to it since the opening. The interior of the Exhi- 
bition is lighted principally by arc and incandescent lamps 
supplied and worked by the Thomson-Houston Company, 
the Schukert Company and L’Electrique, a Belgian com- 
pany working on the Brush system. In the grounds the 
lighting is divided between M. Pieper and the Anglo- 
American Brush Electric Light Corporation, Limited, 
but owing to deficiency of boiler power the whole of the 
lamps worked by M. Pieper cannot be opsrated at once. 
The Brush Company have fifty-eight arc lamps of 2000 
candle-power cach in operation every evening. These are 
distributed as follows: Ten in British section ; six at the 
switchback railways ; six on the high mast, opposite the 
entrance from the Rue dela Loi; and eighteen on inde- 
pendent masts all round the grounds. Eighteen lamps 
are set apart for the illumination of the arena which was 
originally intended for the performances of the hippo- 
rome. These, however, came to an abrupt termination, 
but the lamps are still in use and effect a very useful 
purpose, as they light up a large space which is the prin- 
cipal thoroughfare from the Exhibition buildings to the 
grounds, and bring into relief one of the most beautiful 
architectural features of the Exhibition, which has perhaps 
more to boast of in this respect than most exhibitions of 
late years. The machinery employed by the Anglo- 
American Brush Electric Light Corporation for generat- 
ing the electric current will be found in the British 
section, stand No. 97. The boilers are fixed outside the 
building, but the engines and dynamos are under the roof 
7 other exhibits, and may be inspected in operation at 
all hours. 





Erratum.—On page 46 of our last issue the word 
ae. in the forty-fourth line of the second 
column, should have been ‘* perpetuate.” 


“ 





Cart Breton Coat. —A scheme is reported to have been 
devised for a consolidation of the Cape Breton collieries 
under a New York syndicate. 





Tue MississipP1.—A recent examination of Captain 
Ead’s jetties on the Mississippi, below New Orleans, shows 
that they have been successful in preserving the depth of 
the channel. They extend into the Gulf of Mexico for 
24 miles, opening a broad channel, navigable by steamers 
drawing 30ft. of water. The outer line of defence against 
the encroachments of the waters of the Gulf, which was 
made of artificial stone, proved insufficient, as both sea and 
sand broke over it. An inner line of defence was accord- 
ingly | aaa by driving two rows of cypress piles deep 
into the sand, laying a willow mattress between them 
and loading it down with loose rock. The sea and sand 
continued to break over the outer stone wall, but as each 
wave receded the sand was imprisoned between the inner 
and outer walls, until a barrier was formed, which pro- 
mises to thoroughly withstand the ravages of Gulf storms. 
Behind the right-hand jetty a great stretch of shoal has 
gradually grown into solid beach. 





Water Gas At THE Leeps Forcz Company’s Works. 
—Under the direction of Mr. Samson Fox, plant of an 
extensive character has recently been laid down at the 
works of the Leeds Forge Company for the manufacture 
of water gas, which is to be used not only in the difficult 
forging and metallurgical operations carried on here, but 
also as an illuminant, nearly the whole of the works 
being lighted by it. As is well known, the gas is pro- 
duced by acting on incandescent fuel with a jet of steam, 
which is decomposed, the oxygen uniting with the carbon 
of the fuel to form carbonic oxide, whilst the hydrogen is 
set free, Owing, amongst other things, to the compara- 
tively small quantity of air required for its combustion, a 
much higher temperature can be obtained with this gas 
than with ordinary producer gas, so that whilst with the 
latter only twelve charges per week can be worked off in 
the Siemens- Martin furnace, with water gas as many as 
thirty charges have been got out of a single furnace. Two 
generators are employed at the works, and from these 
30,000 to 35,000 cubic feet of water gas are obtained per 
ton of fuel at a total cost of about 43d. per thousand. 
For lighti urposes @ small jet of the gas is allowed to 
play on a Fa mae comb made of magnesia, which is 
raised to a brilliant white heat at the temperature of 
———= of the gas, and gives an exceedingly good 
ight. 
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GLOW LAMP PATENTS. 

On Monday last Mr. Justice Kay pronounced 
invalid the patent which has hitherto given the 
monopoly of the manufacture of incandescence 
lamps in this country to the Edison and Swan 
United Electric Light Company. This is a matter 
of some importance to users of electric light, as, 
unless the judgment is reversed on appeal, it will 
provenly be followed by a reduction in price of the 
amps. So long as the Edison-Swan Company were 
supposed to have the exclusive right to manufacture 
a lamp which consisted of a carbon filament within a 
receiver made entirely of glass through which the 
leading wires passed, and from which the air was 
exhausted, there was practically no opportunity for 
other manufacturers. Lamps which did not con- 
form to these conditions were either of inferior 
value or were restricted in their use, and therefore 
were beaten out of the market. If they did fulfil 
these conditions they evidently infringed Edison’s 
patent, and their makers laid themselves open to an 
action. It is not many years since there were 
several manufacturers of lamps who were acting as 
if this patent were non-existent, and foremost 
among them was the Swan Company. Proceedings 
were commenced against them in 1882, however, 
and a defence was filed, when suddenly an amalga- 
mation was negotiated between the two firms, and 
smaller people were deprived of the expected plea- 
sure of seeing their battles fought at the expense of 
others. In 1886 an action was brought against 
Messrs. Woodhouse and Rawson for infringement 
of this patent, and the plaintiffs won it, both in the 
court of first instance and in the appeal court. 
Their position was now so strong that the manufac- 
ture ames dant lamps was given up by every 
one except the Anglo-American Brush Electric 
Light Company, Limited, who had long been in the 
business, having acquired the Lane-Fox patents at 
an early date. This company still persisted in 
making and selling lamps, and eventually the 
present action was brought in respect of some of 
their lamps which were fitted in the Albert Palace, 
Battersea, by the Jablochkoff and General Elec- 
tricity Company, Limited. 

But although Edison’s master patent has been 
broken down, it must not be assumed that the 
manufacture of lamps is now as free as that of 
loaves of bread. Every detail of value in the process 
has been patented, and there will be a very sharp 
scrutiny of these points in order to keep the business 
in as few hands as possible. For example, the 
Edison-Swan Company also sued the Brush 
Company for the infringement of a second patent 
which they hold—the Cheseborough patent—and 
on this part of the case the plaintiffs won. The 
process to which they have thus established their 
right is that known as “‘ flashing.” The filament is 
placed in an atmosphere of hydro-carbon, and is 
then heated by the passage of the current. The 
gas in contact with it is decomposed and its carbon 
is deposited on the filament as a coating. If any 
part of the filament is thinner than the rest it will 
present a greater resistance to the passage of the 
current, and in consequence will be more highly 
heated; the carbon will be more quickly deposited on 
the hottest places,and hence the result of the process 
is that the filament is rendered uniform from end to 
end. Further, its resistance can be readily adjusted 
by this means to the required amount. This pro- 
cess accomplishes its object most successfully, and 
it will be a matter of some difficulty to find a sub- 
stitute for it. Again, the Brush Company have an 
action pending against the Edison-Swan Company 
for the infringement of one of the Lane-Fox patents, 
according to which the carbons are cemented to the 
platinum conductors by locally heating their ends 
in a hydro-carbon atmosphere, and thus obtaining a 
thick deposit over the junction. So far, we under- 
stand, there has been devised no perfectly satisfac- 
or method of making the joint besides this. It 
will, therefore, be readily understood that those who 
meditate entering into the manufacture of incan- 
descence lamps will have to bring a great amount 
of ingenuity to the task if they wish to make a com- 
mercial success of it. The first line of the monopoly 
has been thrown down, but the second line is still 
formidable. By a little judicious amalgamation of 
interests the fruits of all the labour and thought 














which have been spent upon the incandescence 
lamps might be kept in the hands of those to whom 
they morally belong. The patents of Edison, Swan, 
Lane Fox, Maxim, Sawyer and Mann, and others 
of the chief inventors, if used in combination would 
be found to practically block the way. If used in 
opposition they will prove valueless to their pos- 
sessors. The public will, however, reap the benefit, 
such as it is, and instead of having to pay 5s. for 
their lamps will probably get them at 2s. 6d. 

The action was fought by the defendants with 
very great ability, and against considerable odds, as 
their opponents had secured the counsel most 
versed in patent matters and many leading scientific 
witnesses. For the Edison-Swan Company there 
appeared as counsel the Attorney-General (Sir R. 
Webster), Mr. Aston, Q.C., Mr. Moulton, Q.C., 
and Mr. A. M. Bremner; and as witnesses, Sir F. 
Bramwell, Dr. Hopkinson, Mr. John Imray, Mr. 
Gimingham, Dr. Fleming, and others. For the 
defendants, the counsel were Sir Horace Davey, 
Q.C., Mr. Finlay, Q.C., and Mr. J. C. Graham. 
The patents which were alleged to be infringed 
were Edison’s No. 4576 of 1879, and Cheseborough’s 
No. 4874 of 1878, the same that were in question 
in the Woodhouse and Rawson trial. Kdison’s 
patent had four claims as follows : 


(1) An electric lamp for giving light by incandescence, 
consisting of a filament of carbon of high resistance made 
as descri and secured to metallic wires as set forth; 
(2) the combination of a carbon filament within a receiver 
made entirely of glass through which the leading wires 
pass, and from which receiver the air is exhausted for the 
purposes set forth ; (3) a coiled carbon filament or strip, 
arran in such a manner that only a portion of the sur- 
face of such carbon conductor shall radiate light as set 
forth ; (4) the method herein described of securing the 
platina contact wires to the carbon filament and carbo- 
— S the whole in a closed chamber substantially as 
set forth. 


It was admitted that the defendants infringed 
the second claim, but it was pleaded by them 
that the patent had been anticipated in this 
country by the lamps of Mr. Swan and Mr. Stearn, 
and that the specification wasinsufficient, ambiguous, 
and misleading. After the plaintiffs had stated their 
case, and brought forward some evidence as to the 
sufficiency of the specification and the utility of the 
invention, the defendants opened the attack. They 
brought witness after witness to prove that an 
‘¢ intelligent workman” could not, at the date 
of Edison’s patent (November 10, 1879), have made 
a lamp from the direction given in the specification, 
In the first place his attempt to carbonise the fila- 
ments would have ended in their destruction. He 
was not informed that they needed to be tightly 
packed in a crucible with powdered carbon, and 
there was no public knowledge to guide him. Mr. 
Percy Sellon and Professor Crookes and others ex- 
plained that they had treated filaments in crucibles 
without packing, and also packed with sand, and 
that they were always burned up by the oxygen in 
the vessel. Even if they brought more recently 
acquired knowledge to bear, and filled all the 
vacant space with plumbago powder, the fila- 
ments became so much distorted as to be practi- 
cally useless. When the platinum wires were 
attached before carbonisation they became trans- 
formed in the process into a carbide, which was so 
porous that it was impossible to maintain the 
vacuum in the lamp after they were sealed into the 
glass globe. As to Edison’s plan of forming a fila- 
ment by making a putty of tar and lampblack, the 
witnesses were agreed that it was perfectly impos- 
sible to do so, without further instruction than he 
provided in the specification. They had tried it 
many times, but when they came to roll the 
putty out into a fine thread it always cracked, 
while it was utterly impossible to wind it into 
a close spiral as was recommended. The addi- 
tion of camphor and oxide of zinc, which Edison 
stated were useful in increasing the resist- 
ance of the filament, increased the difficulty of 
manipulation, while in the few instances in which 
an imperfect filament was made and mounted, the 
additional substances underwent a chemical change 
when the current was applied, and the filament 
was ruined. When the lampblack putty was not 
used alone, but as a covering for cotton, wood, and 
vegetable fibre, the result was not much better. 
In no case was a lamp produced that could be con- 
sidered of any commercial value. 

When it came to the turn of the plaintiffs to pro- 
duce rebutting evidence, they brought witnesses 
who deposed that they had found no difficulty in 
producing filaments according to the methods set 
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forth in the specification. They could carbonise them 
quite satisfactorily in unpacked crucibles, or when 
packed with sand, Further, they found no difficulty 
in the treatment of the tar putty. They could roll 
it out to a thickness of 5}, in., and could coil it in 
close spirals. They produced lamps having fila- 
ments made from this material, and from compounds 
of it with camphor, oxide of zinc, asbestos, and 
fireclay. They also showed lamps in which the 
filaments were coated with silicates. The judge 
was evidently staggered at the conflict of testimony, 
but he found a way through the difficulty which is 
well worthy of repetition in future patent cases. He 
suggested that each side should repeat its experi- 
ments in the presence of the other side, and that 
an expert of independent position should be ap- 
pointed to report the result to the Court, an ar- 
rangement which was agreed to and carried out. 
Fortune certainly fought on the side of the plain- 
tiffs in the early part of the case. The court only 
sat about three days a week, and inthe middle of the 
trial it rose for the Whitsuntide recess. This gave 
them time to produce rebutting evidence which 
might have been less easy to procure if the action 
had been hurried forward day by day. Added to 
this they possess in Mr. Edward Gimingham, a 
works manager of the highest skill, and of a mani- 
pulative capacity which renders all his productions 
veritable works of art. Consequently, although 
they appear to have been taken aback by the de- 
tailed evidence of Mr. P. Sellon, Mr. Crookes, 
Professor Frankland, Professor Tidy, Professor 
Sylvanus Thompson, Professor Perry, and Mr. 
Swinbourne, as to the impracticability of Edison’s 
processes, yet when their turn to reply came they 
were able to carry out these processes themselves 
and to realise a moderate amount of success. 
Professor Stokes, accompanied by Dr. Hopkinson 
and Professor Dewar, acting for the plaintiffs, and 
Mr. Crookes and Professor 8S. Thompson acting for 
the defendants, saw the various processes carried out 
by the two parties. The plaintiffs commenced the 
trials with the preparation of tar putty. Coal tar was 
poured on a board, and dusted with lampblack out of 
a muslin bag. The two were then incorporated by 


using a rigid iron or steel tool, shaped much like a 


chisel, but not ground to a sharp edge. The lamp- 
black was added in small quantities from time to 
time, until the mixture got stiff. The compound was 
then thoroughly kneaded or masticated, great pres- 
sure being applied to the tool for an hour and ten 
minutes, and at the end of that time a piece was 
obtained about the size of a hazel nut. The 
process to which it had been subjected had so far 
modified it that it could be squeezed without 
cracking and hardly blackened the fingers. Fifteen 
grains of this putty were rolled out by a boy 
between blotting paper and ground glass into 

ieces which had an aggregate length of 15 ft. 
Pectin of it were bent into different shapes, and 
six or seven were placed in a cast-iron box without 
any filling. The lid was luted down, and after 
the box had been gradually heated it was placed in 
a furnace with a piece of silver on the top. At the 
end of twenty-six minutes the silver was melted 
and the box was withdrawn. The filaments 
were found to be carbonised, and they were 
then mounted on platinum supports by the aid 
of more tar and lampblack, which was after- 
wards carbonised by a blow-pipe flame. Experi- 
ments were then made with different kinds of 
filling, viz., powdered wood charcoal, kaolin, and 
silver sand. In no case were the filaments re- 
duced to ash. In other instances the platinum 
supports were placed with the filaments in the car- 
bonising vessel, but although they came out dull 
they were not brittle. Various admixtures with 
the tar putty were also tried and delicate spiral 
filaments on copper forms were also made, as set 
forth in Edison’s specification. 

The experiments for the defendants were carried 
out at Mr. Crookes’ laboratory. The tar putty was 
made by mixing gas tar and lampblack on a glass plate 
with a steel spatula until it attained the consistency 
of ordinary putty, which it did after 17 minutes’ 
work. It was then rolled into a ball and squeezed 
between the thumb and forefinger, when it deve- 
loped cracks and blackened the fingers. A filament 
was rolled out to a thickness resembling that illus- 
trated in Edison’s specification, but when it was 
attempted to form it into a spiral it cracked, and 
the material evidently would not hold together. 
Another lot of putty was made by imitating the 

rocess followed by the plaintiffs, and this was 
ound to give very much better results. Experi- 





ments in carbonisation were made in ordinary 
eathenware crucibles which, on the application of 
water, were found to be porous. One hundred fila- 
ments of various materials were placed in one 
crucible which was luted down and dried, and 
afterwards placed in a furnace for an hour and a 
half. It was exposed to a temperature sufficient to 
melt copper, and when opened nothing was found but 
whiteash. Asimilarexperiment wastried with thefila- 
ments packed in sand, and after an hour it was found 
that a part of the contents were reduced to ash and a 
part were carbonised. A third crucible containing 
tar putty filaments, and a fourth with filaments 
having platinum ends, were packed withcharcoal. On 
firing and opening all came out broken and studded 
over with charcoal. On attempting to cleanthem with 
a camel’s hair pencil the pieces broke up still further. 
They were, in fact, quite unmanageable. A fourth 
contained a spiral of threaded tar putty ; a fifth two 
horseshoes of camphorated putty ; the latter came 
out whole. Other filaments were coated with fire- 
clay, and were mounted in lamps. When the cur- 
rent was applied they burned for various intervals 
varying from a few seconds to nineteen minutes. A 
full account of the experiments was drawn up by 
Professor Stokes and presented to the Court. 

On the question of prior publication a good deal 
of evidence was adduced. The witnesses called 
were Mr. B. S. Proctor, who was at one time a 

artner of Mr. Swan; Mr. A. W. Heaviside, of the 

ostal Telegraphs, who gave Mr. Swan some assist- 
ance in trying his lamps; Mr. G. H. Patterson, and 
Mr. J. T. Mayfield, formerly assistants to Mr. 
Swan ; and several others. These witnesses testified 
to seeing many lamps made by Swan which fulfilled 
the conditions of Edison’s second claim, and some 
of them were able to fix the dates exactly. On the 
other hand, their evidence. was a good deal contra- 
dicted by that of Mr. Swan and Mr, Stearn. 

The case commenced on Tuesday, April 17, and 
occupied the Court twenty-one days, the last sitting, 
athe sm to the pronouncing of judgment, being on 

onday, July 2. Judgment was given on Monday, 
July 16, and was for the plaintiffs on the Chese- 
borough patent, and for the defendants on the 
Edison patent. Mr. Justice Kay dealt first with 
the state of public knowledge concerning incandes- 
cence lamps at the date of Edison’s patent. He 
found that it was known that the carbon conductor 
for an incandescence lamp must be inclosed in a 
glass bulb from which the air must be exhausted, 
and that bulbs made of glass had been made and ex- 
hibited for that purpose. It was known that molten 
glass could be made to adhere closely to platinum 
wires, and that the best method of carrying the con- 
ductor was to connect it to such wires, and seal 
them into the glass ofthe bulb. It was known that 
by increasing the electromotive force of the current, 
the main wires bringing the electricity to the lamps 
could be reduced in size, and that by using a high 
resistance in the incandescent portion of the lamp, 
smaller leading wires could be employed. It was 
also known that the resistance of the carbon could 
be augmented by increasing its length or reducing 
its diameter. On February 4, 1879, Swan lectured 
at Newcastle, and he then exhibited a lamp which 
was produced in evidence. It consisted of a bulb 
made entirely of glass with leading platinum wires 
sealed into it, and connected with a pencil of carbon 
inside the bulb. This piece of carbon was obtained 
from Carré, of Paris, and was manufactured by him 
and shaped before being carbonised. It was 34 in. 
in diameter, that is, considerably thicker than the 
carbons now used, and being straight, the leading 
wires were sealed into the bulb at opposite ends. 
In 1879 Swan obtained from Carré some carbons 
shaped like hair-pins, and several persons saw these 
lamps. The judge, however, came to the conclu- 
sion that the fair result of the evidence was that 
these lamps were experiments, and were not com- 
mercially successful. 

Edison’s patent was dated November 10, 1879, 
and from his specification it is evident that he was 
not aware how much had been done in perfecting 
incandescence lamps by Lane-Fox and Swan. His 
lordship stated that he considered the second claim 
wide enough to include any lamp with a carbon fila- 
ment, however made, and he held that the defen- 
dants had infringed it. He then went on to discuss 
if the claim could be sustained. The only item in the 
conditions which had any novelty was the use of 
the filament or veryslender thread of carbon. Edison 
had managed to use carbons thinner than any one 
else. The only advantage of a filament, suggested 
in the specification, was its high resistance due to 


its small sectional area, There was no new principle 
set forth ; the benefits of increasing the resistance 
were known to and published by Lane-Fox and 
Swan before November, 1879. Edison carried 
them a little further, but it was evident that he did 
not anticipate any very great tenuity in the fila- 
ment, or he would not have laid such great stress 
on coiling the filament in order to get increased re- 
sistance from the length. When Edison’s lamp waa 
compared with that of Swan, with a Carré carbon 
sz in. in diameter, it would be impossible to hold 
that its author had made any vast invention or 
contributed largely to the knowledge which such 
inventors as Swan and Lane-Fox already had. He 
was not in the position of a man who had invented 
a new’principle, and could claim the monopoly of 
every method of putting that principle into practice. 

The judge then asked the question, Did he 
(Edison) make a commercially successful lamp— 
that is, were any of the modes of making lamps 
particularly described in the specification com- 
mercially successful? No evidence was forthcoming 
of any commercial use of the invention. As to the 
results of the experiments which had been made 
at the instance of the Court, it was shown that out 
of 100lamps which had been made some broke down 
at once, 13 lasted less than 10 hours, 11 more less 
than 20 hours, 18 more less than 40 hours, and only 
six above 40 hours, of which four were unbroken 
at 60 hours. This, he said, was far from a com- 
mercial success, and no system of electric lighting 
could be maintained by such lamps. As to the 
sufficiency of the specification it must be remem- 
bered that in 1879 there was no business of manu- 
facturing electric incandescence lamps. A few 
inventors knew something of it, but the specifica- 
tion was not addressed to such men ; it must be so 
worded as to enable an intelligent working man 
to make an incandescence lamp without having 
to try experiments. The specification before the 
Court did not comply with this condition, and was 
vague and insufficient. 

Mr. Justice Kay then said that in his opinion the 
patent was invalid: (1) because the second claim was 
too wide, seeing how little Edison had invented ; 
(2) because the specification did not describe a lamp 
which could have become commercially successful ; 
(3) because the directions were insufficient to enable 
any one to carry out the manufacture ; (4) because 
one of the processes described, viz., mixing the 
carbon with a volatile powder, was practically in- 
jurious ; (5) because the coating with a non-con- 
ducting non-combustible substance was of no 
practical utility ; (6) because the same might be 
said of coiling the filaments. His lordship adverted 
to the fact that the patent had been upheld by the 
Court of Appeal, and justified his divergence from 
their verdict by the additional evidence before him. 
He particularly adverted to the fact that in the 
previous trial the Court was given to under- 
stand that the burner in the lamp exhibited 
by Swan before the. date of Edison’s patent was 
shaped after and not before carbonisation. This 
was a point which Lord Justice Cotton thought 
essential, and yet at the present trial it was admitted 
by the plaintiffs that this carbon was shaped by 
Carré before carbonisation. He further pointed 
out that at the previous trials there was no evidence 
as to the difficulty of making the carbons from the 
description in the specification, and no contest as to 
the sufficiency or utility of the invention. 

Thus ends, for the present at least, a case which 
has been fought out on both sides with the greatest 
ability, and which will take its place among the 
causes celébres of the electrical world. It furnishes 
another evidence of the persistent way in which 
truth can lie hid, for the same ground had already 
oe gone over in two courts with an opposite 
result. 





CONCRETE FOR MARINE CONSTRUC- 
TIONS.* 

IN previous articles we have briefly reviewed four 
typical examples of different methods employed in 
dealing with concrete in the construction of harbour 
works, namely, that adopted at Aberdeen, where the 
distinctive feature was the use of large canvas-covered 
masses of the material in a plastic condition, depo- 
sited from a timber staging by specially constructed 
skips ; at Brest, where 100-ton blocks, built on shore, 
were, after submersion, transported while under 
water to their permanent position in the breakwater ; 








* See ENGINEERING, vol. xlii., p, 530, vol. xliv., p. 202. 
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at Dublin, where large blocks built on shore were Total cost at the end of ten £ s. d. Double grooves for dams above and ; 
lifted (in air) and transported to the places by years’ work, exclusive of cost below upper and lower gates .. 517 lin. ft. 
a floating shears ; and at Kustendjie, where 30-ton of levelling foundations 1 3 11pr. cub. yd. = —o in — piers ... aa 150 tons 

> 2, : P ° : i i 
blocks built on shore were lifted and deposited in| The items of the special plant required for mani- capnide , in dalbe me ar wince Oe 
place by means of a timber gantry and overhead | pulating the blocks are as follows: ‘ Hydraulic establishments, including 

: 2 Seve. aa FP poss tan 
wie shall next refer to the system first introduced < pitan,” including erection “+ ve 2,879 en ee ee 
by Mr. W. Park er “y mB full “Goliath” _,, ” a --- 1,010 Row of four lock tenders’ cottages. 

y Mr. W. farkes, and which has been successiully Tank locomotive, erection and spare gear 2,126 Stoney’s patent rolling sluices 30 ft. 
employed at Kurrachee, Colombo, and other har- Ten trucks for blocks... ...  ... ... 1,298 WEE ciiasit tie te Gan eae % awitairily 
bours. It will be sufficient for our purpose to give Balk timber—sleepers, planks, &c., for Gate machine for 65 ft. lock 6 pairs 
a short description of the works in connection with Divtog animate tr = Peet ne riedat - Nas att ” 

v" te tes wee see illing and emptying sluices for } 
of the Arabian. Sea, about fifty miles westward of| Rails on breakwater and sundry materials, lock, 6 No. 
’ y i) a Filling and emptying sluices for 45 ft. 
the mouths of the Indus. arreepeer sale. 6 He 
The total length cf the breakwater is about 10,500 


1500 ft., terminating in a depth of 30 ft. below 
low water, and was completed in two years and four 
months. Its base consists of a mound of rubble 
resting on the natural bottom and levelled to a 
height of about 13 ft. below low water ; the super- 
structure is built of concrete blocks and is 24 ft. in 
height by 24 ft. wide. The blocks are 12 ft. by 8 ft. 
by 43 ft., and are set on their ends so that two 
blocks sufficed to give the required height. Both 
at Kurrachee and Colombo the faces of the block- 
work were built vertical. The mean range of ordi- 
nary spring tides at Kurrachee is about 7} ft. and 
the top of the breakwater is about 4ft. above high 
water of these tides. 

Each of the blocks weighs about 27 tons, and 
their composition is given as follows : 


Cubic Feet. 
Portland cement... a6 us ee ae 
Gravelly sand ... fe sd ne ... 180 
Shingle... mak = en aa ... (252 
Quarry lumps... 4 “6 ox WO 


These quantities produced a solid block having a 
capacity of 16 cubic yards. If the three first 
items are considered as forming the ‘‘ concrete 
proper” and the last as rubble displacers, the pro- 
portion of cement to gravel and shingle is about 1 
to 10. 

The distinctive feature which characterises the 
system adopted at Kurrachee is the method of 
placing the blocks in their position in the break- 
water. This was effected by means of an over- 
hanging crane, which, for the sake of distinction, 
has been termed a ‘“‘ Titan,” see diagram. As the 
breakwater progressed fresh lengths of rails were laid 
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to carry the frame of the Titan, the blocks being 
laid with a slope, so that they had a natural ten- 
dency to fall into their proper position. The over- 
hang of the Titan was 26} ft., so that three tiers of 
blocks could be set in advance, and it was capable 
of carrying 27 tons, 26} ft. longitudinally and 12 ft. 
transversely. Therubble base, which is also a dis- 
tinctive feature in the construction of the break- 
water was 100 ft. wide at the top, two-thirds of 
which width were on the sea side, and one-third on 
the harbour side of the centre line. 

In considering the cost and rate of progress of the 
concrete blockwork it will be unnecessary to consider 
the rubble base, for itis of course manifest that the 
blocks could be set with equal facility on the 
natural bottom when levelled either by excavation 
or by the use of small sacks of concrete. 

Summarising the results in the same manner as 
we have done those of the other systems previously 
referred to, the cost of the various items connected 
with the blockwork is as follows : 


Quantity of blockwork deposited 


in place per year eased 12,500 cub. yds. 

Approximate cost of special 
ant required for manipulat- 

ing the blocks ... aes are 10,5007. 
Cost of blocks, materials, labour, £ s. d. 

and repair of plant... «+ 017 5 pr. cub. yd. 
Lifting, transporting, and set- 

ting blocks 044 = 


Proportion of cost of special 
plant at the end of five years’ 
work __... aaa we rw a 

Proportion of cost of special 
— at the end of ten years’ 
wor! ats Sa be pet 


The proportion of cost of plant for manipulating 
the blocks per cubic yard of blockwork is obtained 
by adding to the above total cost interest at 5 per 
cent. per annum for five and ten years respectively, 
and deducting the value of the plant on completion 
of the work, which is assumed, as in the other 
cases, to be one-fourth of its original cost. The 
totals thus obtained are divided by the gross 
number of cubic yards set in place in the relative 
periods referred to. 

The levelling of the top of the rubble mound 
on which the blocks are founded cost at the rate of 
about 1s. 9d. per cubic yard of the finished block- 
work. Both the rate of progress and the cost of 
the various items compare favourably with the 
other systems already referred to ; it should, how- 
ever, be mentioned that during the construction of 
the breakwater considerable subsidence took place 
in the blockwork, but this was due no doubt to the 
yielding nature of the loose rubble of the foundation 
mound. 

The details of cost, progress, &c., given above, 
are calculated from those given by Mr. W. 
Price, the resident engineer, in his paper ‘‘ On the 
Manora Breakwater” (see Min. Proc. Inst. C.E., 
vol. xliii.); the paper is a valuable one, and 
possesses the great merit of furnishing full and 
complete details of the expenditure, which are not 
always to be found in the description of similar 
works, but are essential to practical utility. 





MANCHESTER SHIP CANAL. 
(Continued from page 596, vol. xlv.) 

Section No. 6, as shown on the contractor’s 
plans, extends from 21 miles 10 chains to 25 miles 
60 chains, this mileage will be adhered to when 
certain arangements are completed, but at present 
the work of the section overlaps the official mileage 
of No. 5, extending from about 20 miles to 24 miles 
40 chains. Mr. Price is the contractor’s agent on 
this length. His staff consists of one sub-agent, 
one engineer with three assistant-engineers, and one 
draughtsman, one cashier with two clerks, two time- 
keepers, one storekeeper, three walking gangers, 
and at the end of May, 750 men were employed on 
the section. Mr. G. C. Browne, resident engineer, 
with an assistant-engineer, are the canal company’s 
supervising staff, whose length corresponds with 
the permanent mileage of this section. 

Between 21 miles, and 24 miles 40 chains, 410 
acres 3 roods 15 perches of land are necessary for 
the construction of the works, in the following 
proportions : 398 acres 0 roods 32 perches for canal 
excavation, spoil banks and river diversion; 12 
acres 2 roods 23 perches for railway deviation 
No. 3, part of which comes on to the length. 

The work on section No. 6 will be principally 
confined to earthwork, the quantity between the 
permanent mileages of the length, is in round 
figures 5? millions of cubic yards, of which it is 
estimated that three-quarters of a million cubic 
yards are rock. 

After passing through the entrance locks at Kast- 
ham, the Latchford locks, situated at 21 miles 
25 chains, will be the first met with, for the purpose 
of raising the water level in the main canal ; the 
rise in level will be 14 ft. 6in. The following are 
the estimated quantities in this work : 

Granite in sills, quoins, fender courses, 

copingy Ger" 0° ue |e, ... 126,168 cub. ft. 
Bramley fall ashlar in roller paths, &c. 8,740 _,, 
Sandstone ashlar in sills, aprons, chain- 

ways, machine pits, &c. ; .. 52,101 ,, 

Brickwork in facing to walls, &c, ... 8,604 cub. yds. 

Staffordshire blue facing to brickwork 21,780 sq. yds. 

Cement concrete under sills and in 





walls, &c. sal £5 ... 92,200 cub. yds. 
Facing to concretein finecement _... 10,120 sq. yds, 
Pitching to approaches to sluices . 920 cub. yds. 
Greenheart in sills of sluices . 250 cub. ft. 





Gates to 65 ft. lock 
oe 45 ft. ,, 

The Mersey will be crossed five times by the 
canal between 22 miles and 24} miles ; at 22} miles 
a large river diversion will be cut, doing away with 
two crossings, and the river bed around the disused 
bend will be filled up. Between 234 miles and 
23 miles 70 chains the river bend to the southward 
of the canal will all be filled up ; no river diversion 
is necessary here, because the main water and all the 
traffic of the Mersey and Irwell navigation is now 
carried through ‘‘ Butchersfield cut,” a river im- 
provement to the northward of this point. From 
24} miles, where the Bollin joins with the Mersey, 
onward to Manchester, the canal is continually 
crossing and re-crossing the river, so the latter 
is to be filled up and the canal will take its 
water. The main earthworks on section No. 6 
were commenced about the middle of March last, 
and at the end of May 330,000 cubic yards had been 
moved. At 21 miles 40 chains, cutting No. 19 has 
been opened out, an excavation about 35 ft. wide 
and 15 ft. deep runs from this point to 21 miles 60 


ots jae super. ft, 


” ” 


H. | chains ; to 21 miles 70 chains, the cutting is about 


70 ft. wide, and on an average 14 ft. deep; the 
work is being done by hand labour. This cutting 
weeps very freely, and a sump to drain the work is 
being sunk at 21 miles 70 chains in a bed of 
peat. At 22 miles 5 chains the cutting is again 
being worked ; here the material is quite sandy ; 
the excavation is carried on by two steam crane 
excavators, one by Whitaker Brothers, of Hors- 
forth, Leeds, the other by Thomas Smith, of 
Rodley. In both of these excavators a frame carry- 
ing a bucket is fixed on to the jib of an ordinary 
crane, and the upward pull of the bucket, to 
make the cut, is caused by the hoisting chain over 
the point of the jib, acting in a similar manner as 
if the crane were lifting ordinary loads. The rack- 
ing motion in the Whitaker excavator is given by 
an oscillating steam cylinder working on a system 
of levers. The racking motion of the Smith 
machine is caused by a chain direct from the engine 
shaft, working gearing on the bucket arm. Both of 
these machines will be separately dealt with in 
detail, and illustrated in a future article dealing 
more particularly with the machinery on the canal. 
At 22+ miles the cutting for the river diversion is 
being made ; the excavationisinsand. At the end 
of May it was taken out for about 20 chains in 
length, 160 ft. in width, and on an average 7 ft. 
deep. The work was being done by hand labour, 
but three barrow hoists worked by horses, one 
double barrow hoist with hoisting engine, and one 
of J. and W. Wilson’s 10-ton steam cranes with 
70 ft. jib were provided for lifting the stuff out of 
the excavation ; the steam crane worked four one- 
yard skips, into which the stuff was Joaded and 
some small trolly roads were laid to run the skips 
within the radius of the jib. In the centre of this 
excavation a sump has been sunk, and one pulso- 
meter pump is sufficient to keep the work dry. 
From 22 miles 33 chains to the end of the division, 
the surface sods have been stripped to the full 
width of the canal excavation; from 22 miles 
33 chains to 22 miles 55 chains cutting No. 19 has 
been taken out by hand labour, with barrows and 
lanks, for a width of about 60 ft., and average 
Xepth of 7ft. For an additional 20 chains the 
cutting has been continued to about the same width 
but only about a yard deep. The material is a 
very wet clay. Sumps are being sunk at 22 miles 
47 chains and 22 miles 62 chains to thoroughly 
drain the excavation, and when this is done two 
steam navvies, which are being put together at either 
end of the excavation, will continue the work. At 
23 miles 21 chains, cutting No. 20, a steam navvy is 
working in a 12 ft. face. The cutting has been 
opened out for a width of 150 ft., from there on- 
wards to 23 miles 40 chains. From 23 miles 42 chains 
to 23 miles 65 chains, across a pocket formed by the 
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river, an excavation has been taken out by hand 
labour and wheelbarrows, for a width of about 
160 ft. and a depth of 8 ft., and a sump is being 
sunk at 23 miles 55 chains to drain the cutting pre- 
paratory to continuing the work with a Liibecker 
excavator now on the ground and in course of erec- 
tion. Four miles of fencing has been erected on 
the section. 

Near the village of Latchford on the course of 
railway deviation No. 3, one of the main depdts is 
situated, wherein plant is received before distribu- 
tion on the works; the Mersey and Irwell canal 
cuts the railway deviation at the bottom of the yard, 
and by this means all material coming by water 
may be delivered there, material coming by rail may 
be delivered by the London and North-Western 
Railway, with which connection is made from the 
sidings in the Latchford Station yard to the tem- 
porary roads running through the depét. A con- 
siderable quantity of plant is in the yard at present 
awaiting distribution; a large number of wagons are 
being delivered there in pieces and fitted together 
on the ground; coal is also delivered in this place. 
A small four-wheeled locomotive with 10 in. cy- 
linder and two steam travelling cranes—one 5 tons 
the other 3 tons—are provided exclusively for the 
work of moving material in the depdt. Before 
connection was made with the London and North- 
Western Railway many locomotives were drawn 
from this railway to the depot, a distance of about 
a quarter of a mile, by a 8-horse traction engine ; 
wide tyred wheels were fixed under the locomotives. 

The offices and yard for section No. 6 are situated 
at 21 miles 34 chains ; the buildings consist of an 
engine shed to hold eighteen locomotives, smiths’ 
shop with six double forges, fitting shop, store, 
carpenters’ shop, saw-bench shed, twenty-one huts, 
each to hold a family and eight lodgers. A mission 
hall to seat 300 people, a large coffee tavern, a 
hospital, fourteen beds, with nurses’ rooms, dis- 
pensary, &c., the agent’s office with ten rooms with 
usual telephonic connection, and attached to this 
building is a surgery with two rooms; tanks are 
fixed on trestles in the yard, and the water from a 
well underneath pumped into them, whence it is 
delivered all over the section by gravitation. 

The important plant on the section consists of five 
Ruston and Proctor’s steam navvies, one Liibecker 
excavator, one Whitaker steam crane excavator, and 
one Smith steam crane excavator, nine locomotives, 
10-in. to 16-in. cylinders, six portable engines from 
5 to 20 horse-power, two 2}-ton, one 5-ton, and one 
10-ton steam cranes, one Wade and Cherries’ 6-in. 
centrifugal pump, one chain pump 50 ft. long, one 
Tangyes pump, six pulsometers, 250 wagons, and 
650 barrows. On the division there are seven miles 
of temporary road, and for the crossings of the 
River Mersey, five trestle bridges averaging 120 ft. 
in length. 

Section No. 7 is marked on the contractor’s plan 
as extending from 25 miles 60 chains to 30 miles 
40 chains, but up to the end of May, the staff were 
engaged exclusively on cutting No. 21, which is part 
of section No. 6, according to future arrangements. 
We will therefore deal with section No. 7 as be- 
tween 24 miles 40 chains and 25 miles 60 chains. 
Mr. C. J. Wills is the contractor's agent on this 
short length ; his staff consists of one sub-agent, one 
engineer, and two assistants, one pay clerk, and two 
clerks, two timekeepers, one walking ganger, and 
at - end of May 600 men were employed on the 
work. 

On this short length earthwork is the main item, 
cutting No. 21 containing 1,928,831cubic yards; it was 
estimated that all of this would be soft. The work 
was commenced in the early part of the year, and 
at the end of May 300,000 cubic yards of excavation 
had been moved ; of this total about 15,000 cubic 
yards turned out to be rock. From 24 miles 50 
chains to 24 miles 73 chains the cutting was taken 
out to an average width of 60 ft. and depth of 
10 ft. ; from 24 miles 76 chains to 25 miles 23 chains 
the excavation was taken out to an average depth 
of 15 ft. and width of about 300 ft., the full top 
width of the canal excavation ; the material is stiff 
clay and shale. At 24 miles 66 chains a cast-iron 
cylinder is being sunk, to make a permanent sump 
to drain this part of the work. Four miles of 
fencing have been constructed on the length. 

The yard is situated at Rixton—about 25 miles 
30 chains ; the buildings are, an engine shed to 
hold 15 engines, fitters’ shop, smiths’ shop, four 
fires, saw-mill with two saw-benches, store, stables, 
four huts, each to hold a family and ten lodgers, 
hospital, six beds and surgery, &c., and the agent’s 





office of eight rooms, with the usual telephonic 
communication. The water supply is obtained 
from a stream close by, and is pumped into tanks 
fixed on trestles in the yard, from whence it is dis- 
tributed over the work by gravitation. 

The principal plant on the length consists of 
seven locomotives from 10-in, to 13-in. cylinders, 
six Ruston and Proctor’s steam navvies with 
1}-yard buckets, one Priestman grab excavator, one 
10-horse and one 16-horse-power portable engines, 
two 24-ton and one 5-ton steam travelling cranes, 
one 6-in. centrifugal pymp, one Tangyes pump and 
three pulsometers, 300 wagons and 800 wheel- 
barrows. 

Between 244 miles and 304 miles the land re- 
quired for the construction of the works amounts 
to a total of 549 acres 3 roods 3 perches. This is 
made up by the following quantities : Land for canal 
and spoil banks, also branch railways Nos. 2 and 3, 
456 acres 3 roods 16 perches; land for deviation 
railway No. 4, 45 acres ; land for deviation railway 
No. 5, also diversion of River Mersey, 47 acres 
3 roods 27 perches. 

Hitherto certain difficulties in getting possession 
of the land prevented work being started between 
257 miles and 304 miles, the mileage proper of 
section No. 7, but at the end of May Mr. Luke, as 
agent for the contractor, was making preliminary 
arrangements to start a gang of men to work on the 
section, and by this date, no doubt, considerable 
progress has been made. The canal company’s 
resident engineer for the length is Mr. W. O. E. 
Meadekin, who will be aided by an assistant engi- 
neer. The canal company’s resident engineer on 
the railway diversions Nos. 4 and 5, crossing this 
section, will be Mr. L. H. Moorson. There are, in 
round figures, 64 million cubic yards of earthwork 
on the section, of which it is estimated that about 
440,000 cubic yards will turn out to be rock. Rail- 
way deviation No. 4, for the Stockport and Glaze- 
brook Railway, of the Cheshire Lines Committee, 
will cross the canal at 27 miles 18 chains. In the 
viaduct there will be five main girders built of 
steel, bowstring pattern, with a span of 153 ft. on 
the skew, carrying four lines of way ; the clear head- 
way from water level of canal to underside of 
girders will be 75 ft. ; there will be four approach 
arches each of 37 ft. span. The estimated quantities 
for this viaduct are: Steel in girders, 408 tons ; 
wrought iron, 320 tons; cast iron, 20 tons; 
masonry, 30,800 cubic yards; brickwork, 1470 
cubic yards; concrete, 7000 cubic yards. The 
deviation also crosses the Mersey ; the viaduct will 
be three spans 115 ft. each, steel girders on stone 
piers. The estimated quantities for the girders are : 
Steel in girders, 142 tons; wrought iron, 92 tons ; 
cast iron, 5 tons. Seven roads will be intersected 
by the deviation, of these five will pass under the 
railway, the crossing over them will be by the 
ordinary type road-crossing bridge; two roads 
will be carried over the railway by over-bridges 
with spans of 50 ft. The railway bank forming 
the deviation will carry two lines of way, the 
summit of the bank to be 60 ft. above the level of 
the adjacent country; the total of earthwork 
necessary will be 1,057,000 cubic yards of embank- 
ment, and 21,800 cubic yards of cutting ; the total 
length of permanent way will equal about 9800 
linear yards of single way. The existing railway 
crosses the canal at 27 miles 19 chains ; the por- 
tion at the present canal crossing will of course be 
done away with, but back from the canal, on either 
side, two short railways will branch off—branch 
railways Nos. 2 and 3—to take traffic to and from 
a coal basin, to be made for the accommodation of 
the traffic of the South Lancashire coalfields ; the 
coal basin will be an enlargement of the canal at 
the points where the branch railways come in on 
either side. These branches commence at their 
respective junctions with the existing Stockport 
and Glazebrook Railway, at points on either side 
of the crossing of the ship canal—No. 2 at 600 
yards, and No. 3 at 300 yards therefrom—and ter- 
minating at the coal tips in connection with the 
proposed coal basin at Partington, in the Irlam 
division of the ship canal. The total “length of 
both railways is 1300 yards. The maximum height 
of the embankments is about 20 ft., and the total 
quantity of earthwork required for the same is 
about 18,000 cubic yards. The parts of the exist- 
ing line which lie between the points where the 
new deviation railway diverges at its commence- 
ment and termination, and these branch railways, 
will be kept open, and in its present working order, 





to enable the communications to be made with 


the ship canal and the South Yorkshire coalfield by 
Branch Railway No. 2, and with the South Lanca- 
shire coalfield by Branch Railway No. 3. 

The Cheshire Lines Railway again crosses the 
course of the canal at 28 miles 35 chains; the 
deviation for this line will be carried over the canal 
at 28 miles 32 chains. The viaduct to be built for 
the crossing will carry four lines of way ; there will 
be five main steel girders of bowstring pattern, 
with span of 166 ft. on the skew, leaving a clear 
headway of 75 ft. from water level to underside 
of girders. The estimated quantities in the main 
viaduct are: Steel in girders, 470 tons, wrought 
iron, 350 tons ; cast iron, 18 tons ; masonry, 28,700 
cubic yards ; brickwork, 1470 cubic yards ; concrete, 
9000 cubic yards. On the approaches will be four 
arches, each of 36 ft. span. The deviation crosses 
the Irwell, and is to be carried over by three spans 
of 95 ft. each, steel girders, on stone piers ; the 
estimated quantities for the girders are: Steel in 
girders, 104 tons ; wrought iron, 78 tons, cast iron, 
5 tons. Four roads are intersected by the deviation, 
three of which will pass under the railway, and will 
be crossed by road-crossing bridges of ordinary type ; 
one road will be brought over the line by a bridge 
with a span of 50 ft. The embankment forming 
the deviation is to carry two lines of way, the 
summit will be 55 ft. above the adjacent country. 
The total of earthwork will be : Cutting 100,650 
cubic yards ; embankment, 1,112,409 cubic yards ; 
the permanent way on the deviation will equal a 
length of about 9000 lineal yards of single way. 

At 28 miles 55 chains the Irlam locks will make 
another alteration in the water level of the canal ; 
here the additional height gained will be 16 ft. The 
estimated quantities in this work are similar to those 
just given for the locks at Latchford. 


(To be continued). 





CHRONOMETER RATES AND HOW TO 
USE THEM AT SEA. 
[First ARTICLE. | 

Many years ago an annual competitive trial of 
chronometers was instituted at the Dépédt de la 
Marine, at Paris, with the view of stimulating the 
improvement of marine timekeepers in France, and 
securing good instruments for the use of the French 
Navy. Studying with the greatest care the obser- 
vations of numerous chronometers submitted to 
these trials, Aristide Lieussou made the important 
discovery of the law of the secondary temperature 
error so well utilised since by Hartnup, in Liverpool. 
In 1853, Lieussou published a lengthy memoir upon 
his researches.* He proved empirically, by the 
aid of observations made at the Observatory of 
Greenwich, as well as of Paris, that the daily rate + 
of a chronometer is a function of the age of the 
oils x and of the temperature ¢, and gave the for- 
mula 

r=R+6x+C(T -¢)?. 

The constant T is the special temperature at 
which the chronometer has its maximum rate. It 
is the arithmetical mean of the two temperatures 
for which the maker has adjusted it for equality of 
rate. For a well-adjusted chronometer this con- 
stant ought to be comprised between 60 deg. and 
70 deg. Fahr. 

The coefficient C is the diminution of daily rate 
for a change of 1ldeg. of temperature above or 
below T. It is the measure of the imperfection 
of the compensation, and remains invariable so long 
as the spiral and the balance are not modified. For 
a good chronometer this coefficient ought not to 
exceed .011. 

The coefticient b is the change of rate per day 
simply due to the time x. It usually varies in the 
long run, but is almost constant for a year. It 
may be regarded as the measure of the fault of 
isochronism between the great and the small oscil- 
lations of the balance. For a good chronometer 
it ought not to exceed .01 second per day. 

The constant R is the rate of the chronometer at 
Tdeg. It is the measure of the imperfection of the 
adjustment to mean time at the temperature T. 
The initial rate augments or diminishes by the 
quantity 6 x proportional to the number of days «. 

Lieussou shows how the four constants R, b, C, 
T, which enter into the equation for the rate of a 
chronometer, can be determined by four equations 
of condition yielded by any four rates observed at 





* **Recherches sur les Variations de la Marche es 
Pendule et des Chronométres;” vide ‘‘ Comptes Rendus, 





xxxvi., also “‘ Recherches Chronométriques,” vol. i, 
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appropriate intervals of time and changes of tem- 
perature. 

The formula can take no account of the disturb- 
ances which the various incidents adherent to navi- 
gation may have upon the rate of a chronometer, 
such as tempests, firing of cannon, the vibrations of 
machinery, shocks of the sea, &c. Such accidental 
disturbances probably cease with the cause that 
produces them, and ought to be guarded against 
as well as possible in the installation of the instru- 
ment. 

The temperature T to which the chronometer is 
adjusted, and the factor C for the variation of rate 
due to change of temperature pertain to the consti- 
tution of the instrument, and only change from 
serious damage which deforms the balance or its 
spring. The removal of the oils does not alter, nor 
have the usual abnormal disturbances any sensible 
action upon © and T. Their invariability may, 
therefore, be admitted for the whole duration of 
the service of the chronometer, and they may be 
determined once for all by set observations made 
on board ship or on shore. 

The initial rate R at the temperature T, and its 
variation in twenty-four hours b, depend on the 
state of the oils, and may be affected by any special 
alteration that these oils may undergo at sea. It is 
not certain that they will not vary sensibly ina 
year on shore as well as at sea. Hence it will be 
prudent to determine them afresh for each voyage 
from the mean rates and temperatures observed 
while detained in port. 

In consequence of Lieussou’s beautiful discovery 
the dépdt was directed to communicate to the 
officers in charge of chronometers the formula of 
correction for each one sent on board a ship of the 
State. This excellent practice, which in itself con- 
stituted a very important progress in chronometry, 
was after a short trial renounced. The cause of 
this was in the formula itself, which contained the 
term b x due to acceleration. The formula often 
gave faulty results. The officers lost confidence in 
it. Numerous complaints came to the dépét, and 
the hydrographers ceased to furnish documents so 
often proved deceptive by experience. The diffi- 
culties arose from the formula embracing two terms, 
one for the acceleration in which no confidence can 
be placed, the other for temperature, which repre- 
sents a correction as true as it is necessary. If 
from Lieussou’s formula the term b « had been 
omitted the difficulties would have disappeared. 

The Royal Observatory at Greenwich has ever 
since the first invention of marine chronometers 
undertaken the testing and rating of all these instru- 
ments supplied to the English Navy. The mer- 
cantile marine was left to its own devices, and no 
public supervision of the numerous chronometers 
in merchant ships was undertaken till about the 
year 1844 the Mersey Dock and Harbour Board 
directed the astronomer of the Liverpool Obser- 
vatory to receive chronometers from captains and 
makers to be tested and rated. The method fol- 
lowed, and still largely in vogue, was to ascertain 
the rate of a chronometer on the assumption that 
no irregularity from change of temperature exists 
in its performance. Nothing more is necessary 
than a correct knowledge of the time on two occa- 
sions distant from each other a few days. The 
generality of chronometers are very sensitive to 
change of temperature, and should the temperature 
at sea differ much from the temperature in port in 
which this rate was found, the performance cannot 
give a correct landfall. 

The records of the Liverpool Observatory, even 
so early as 1852, proved that when the rate of a 
chronometer is corrected for change of temperature 
no constant difference can be detected between the 
shore and the sea rates ; therefore, local attraction, 
the motion of the ship, or any other incidents of 
navigation do not appear ordinarily to sensibly affect 
the performance of chronometers. ‘‘ If it were 
made imperative,” the astronomer, J. Hartnup, 
reported in 1855, ‘‘ that all chronometers should be 
so compensated as to have the same rate in 50 deg. 
and 80 deg.,” he ‘could givea simple general rule 
which would enable captains, from the rate given 
in any definite temperature, to predict with con- 
siderable accuracy what the rate would be in any 
other temperature to which ships are ordinarily 
exposed.” Thisrule isnot forthcoming, probably it 
was never published ; but Hartnup in his yearly 
reports and various short memoirs earnestly advo- 
cated the testing of chronometers and the applica- 
tion of rates according to temperature. In 1863 he 
published a table which shows the error of longitude 


by chronometer for intervals of from one to twelve 
months, deduced from 1700 voyages. The average 
error for three months was 23 miles, for six months 
56, for nine months 95, and for twelve months 136. 
The difference was so great in different instruments 
that, for 10 per cent. of the best, the error was for 
twelve months only 5 miles ; while for 10 per cent. 
of the worst it was 524 miles for the same interval 
of time. 

In 1872 Hartnup began an important innovation 
on the customary mode of issuing certificates of 
chronometer rates, and it will be desirable to let 
him speak for himself. In his report for that year 
he writes : ‘‘ All chronometers sent to the obser- 
vatory to be tested have been subjected to a change 
of temperature of 15 deg. at the end of each week, 
and the extteme range of temperature has been 


from 55 deg. to 85 deg. The temperature has been | 


changed on each Saturday morning, and the dif- 
ference of error on Greenwich mean time, found 
from the comparisons on Saturday and Monday, 
has been divided by two for the first day’s rate of 
each week ; the other five daily rates are for an 
interval of twenty-four hours each. The rates of 
all chronometers are affected more or less by change 
of temperature. In a large majority of them the 
amount of change in the rate for a given change of 
temperature is so regular, that when once ascer- 
tained correctly from a trial on shore, it may be 
predicted for subsequent voyages in variable 
climates. The mariner has no means of making 
observations of such refinement as to enable him to 
judge correctly of the quality of his chronometer 
before he takes it to the sea ; but it is practicable to 
supply him with a record which enables him to see 
the difference between a good and a bad instrument, 
and to furnish him with data, by means of which 
he can apply corrections for unavoidable imperfec- 
tion in his instruments.” The following examples 
show the practical importance of such information 
being supplied to the mariner : 
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The data are presented here in an abridged form. 
‘* Numbers 727 and 863 are best adapted for ordi- 
nary voyages. In No. 863 the change of rate be- 
tween 55 deg. and 85 deg. amounts to little more 
than three-quarters of a second a day, whereas the 
change of rate in numbers 731 and 816 amounts to 
six seconds a day, for the same range of tempera- 
ture,’”’ ‘‘More than 1000 marine timekeepers have 
now been tested in 55 deg., 70 deg., and 85 deg. 
From a careful examination of the records of these 
tests there appears to be a definite temperature, 
peculiar to each chronometer, in which the instru- 
ment goes faster than in any other temperature, 
and as the number of degrees above or below this 
temperature of maximum gaining rate increases, 
the chronometer loses in a rapidly increasing ratio. 
If we assume this law of variation to be that the 
change of rate is directly as the square of the num- 
ber of degrees from the maximum gaining rate, the 
rates calculated on that assumption are found 
sensibly to agree with those obtained from observa- 
tion ; therefore, if we have the rate from observa- 
tion for each of three definite temperatures, 55 deg., 
70 deg., and 85 deg., we can find by computation 
the corrections for error of thermal adjustment due 
to any other temperature. In order to do this it is 
necessary to find : T, the temperature in which the 
chronometer has its maximum gaining rate ; R, the 
rate at the temperature T ; and C, the factor or con- 
stant number, which, multiplied by the square of 
any given number of degrees from T, shows the 
amount of loss for that number of degrees.” The 
method of doing all this is developed by means of 
examples ; no set rules or formulz are given. It 
is clear, however, that the method may be formu- 
lated as follows : 

Let r be the rate in temperature ¢ deg. 
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r=R+C (T-#). 


It is thus evident that the method propounded by 
Hartnup is nothing more than the application of 
Lieussou’s parabolic formula, abstraction made of 
his term for acceleration which ruined its useful- 
ness fur French chronometers, Hartnup never 
mentions Lieussou in any of his memoirs or re- 
ports, but year by year, 1873 to 1878, has con- 
sistently brought forth this method as if it were 
hisown unaided discovery. Accordingly it is re- 
ferred to as Hartnup’s rules, formulz, or laws ; as, 
for instance, by A. E, Nevins, in his interesting 
and instructive papers on their application to chro- 
nometers at sea in the Monthly Notices of the Royal 
Astronomical Society for 1874 (Nos. 2 and 5) and 
1879 (No. 5); he pronounces them ‘‘ invaluable in 
carrying on time with chronometers at sea ;’ Lecky, 
in his ‘‘ Wrinkles in Navigation,” also gives the 
entire credit to Hartnup. 

To illustrate the method take the following 
example : Given the mean daily rate in 55 deg., 
— 5.58 sec. ; in 70 deg., —4 sec.; in 85deg., — 
2.7 sec. ; find C, T, R, and x at 50 deg. 





Hered= 1—1r = — 5.58+4.00 = - 1.58 
¢= 2— fy = 190) 088. - 1.30 
— 2(=1.58+1,30)_—0.56_ _gango 
“i et 30 it 2. ' 
—1.58-1. : 
os Pe =70+ ——=147.4 
* m1 — .00062 x 60 t .0372 a 


R = — 4+.00062 (147.4—70)? 
R = —4+3,71= — 0.29 
Rate at 50° = — 0.29-—.00062 (147.4—50)? 

is = — 0,29—5.88= — 6.17. 
The rates at all other temperatures in which the 
chronometer is likely to perform may be calculated 
in the same way, and tabulated for use on the 
voyage, until a fresh rate can be obtained in some 
detinite temperature. Suppose that the rate of 
this chronometer at some subsequent time was found 
to be 1.2 second losing in 55 deg. It has evidently 
gained on its rate in the interval 4.38 seconds, and 
hence the whole set of rates must be altered by this 
amount. Thus K and all the rates are changeable ; 
but the values of C and T do not sensibly change 
unless the adjustments are altered. In some 
chronometers the factor C is as small as .001 and 
in others as large as .008 ; the average value is .003. 
This method is simple in its application, and the 
results obtained approximate so closely to perfec- 
tion that without investigation it appears scarcely 
credible that Greenwich time can be carried on at 
sea with such accuracy. By using a mean rate for 
all temperature, the method generally followed, the 
Greenwich time cannot be found at sea with any- 
thing like the degree of accuracy attained by using 
rates obtained for definite temperatures ; for chro- 
nometric variations arising from other causes than 
temperature very nearly neutralise each other, 
especially when the timekeeper has ceased to show 
the effect of acceleration. For instance, a chrono- 
meter in 45 deg. had a rate of 12.8 sec. gaining, 
and in 95 deg. 3.6 sec. gaining ; notwithstanding, 
by applying rates according to temperature, the 
error, on a voyage of 79 days, was only 2} miles. 
Thus treated the results from this chronometer were 
quite as satisfactory as if the compensation had 
been perfect. 





NOTES. 
AGRICULTURAL MacuInery IN Russia, 

Since the imposition of heavy duties upon foreign 
agricultural machinery exported to Russia several 
developments have taken place of the home industry, 
which previously was of a very primitive character. 
At present a new undertaking is being started at 
Ekaterinoslaff, called the Dnieper Agricultural 
Machinery Works, by a group of Russian and 
German capitalists. The company will have a 
capital of 75,0001., divided into 1500 shares of 50/. 
apiece. Its operations will comprise, besides the 
manufacture of agricultural machinery, that of 
stationary engines, traction engines, and boiler 
work. Being situated in the midst of the agri- 
cultural zone of South Russia, and close to a good 





supply of cheap Russian iron, the company will 
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possess advantages quite apart from the tariff, which 
of itself is sufficiently high to enable any native firm 
to compete successfully with foreign rivals. 


A Macyeric Hook. 

A new application of magnetism has been found 
in connection with a crane for moving steel at the 
Otis Steel and Iron Works at Cleveland, U.S. It 
consists of an electro-magnet made out of two bars 
of soft iron, 14 in. long and 3 in. in diameter, 
connected at the top by a third bar. Coils of wire 
are wound upon the magnet, and are connected in a 
circuit of a dynamo which is used to energise the 
magnet. The current is shunted out of these coils 
by the means of a switch, operated by the person 
directing the movement of the crane. The various 
magnets used for this purpose have an attractive 
force of from 150 1b. to 800 1b., according to the 
size of the billets of metal required to be carried by 
the special crane. One peculiar point learned in 
connection with this magnetic substitute for the 
ordinary hooks used on cranes, was that the 
magnet would attract the chain above equally well 
with the mass below, and lifting chains used on the 
crane were consequently entangled in the most 
puzzling snarl until ropes were substituted. It is 
quite possible that this apparatus affords an excel- 
lent field for the brass chain made by the electric 
welding process of Professor Elihu Thomson. 


Primary Batrerigs oF Licgot WEIGHT. 

In a recent communication to the Sociéte d’En- 
couragement, M. Renard describes a form of 
primary battery devised by him to provide the 
power required for a navigable balloon. None of 
the batteries or accumulators in existence at the 
time his experiments were made, were sufticiently 
light, and a new one had therefore to be devised. 
After many experiments he found that by making 
use of a mixture of hydrochloric and chromic acids 
as exciting fluids, a cell giving very good results 
was obtained. The liquid in question is not very 
stable, as under certain conditions chlorine gas is 
liberated, but with care it can be kept for several 
days. The positive electrode of the cell is formed 
from a plate of platinised silver, carbon being un- 
suitable owing to its low conductivity, as a very 
high current density must be employed if the 
weight of the elements is to be kept down. The 
negative electrode is formed from a very thin plate 
of non-amalgamated zinc, which is not dissolved on 
open circuit provided that the CrQ, in the solution 
does not fall below ~,th of the equivalent for the 
HCl present. The cells are tube-shaped, made 
from either glass or ebonite, the diameter of the 
tube being about hth its length. The normal 
potential of the cell is 1.2 volts, and from cells 
weighing but 331b. 200 to 250 watts per second 
have been obtained during two hours and a quarter. 


THe Swepish Norwecran Ratiway. 

The Lulea-Ofoten Railway is, it may be remem- 
bered, divided into three sections as far as its 
Swedish portion is concerned, viz., Lulea-Gellivara, 
Gellivara-Luossavara, and Luossavara to the Nor- 
wegian border. According to the conditions of the 
concession the work cannot be commenced on any 
of these sections before the Swedish Government 
has obtained and sanctioned complete plans of the 
section in question, and the company has proved to 
the satisfaction of the Government that they have 
the necessary capital for completing the section at 
their disposal. It appears that the company had 
not quite complied with these conditions as regards 
the section from Gellivara to Luossavara. Never- 
theless, they obtained in the beginning of June a 
permission from the Government to commence 
working on the section in the mean time, and the 
work has also been proceeded with from Gellivara 
to Luossovara. This was the position of the 
matter, when the local authorities, on July 2, re- 
ceived a telegram from the Government that the 
permission to work on that section of the line was 
withdrawn. Orders were in consequence given to 
suspend the work on that portion of the railway. 
No reason has been stated by the Government for 
this reversal of their previous decision, but it is 
generally reported that it is owing to the company 
not having the whole of the requisite capital at 
their disposal. The Government is also likely to 
have been influenced by the fact of the company 
having, during the month of June, greatly reduced 
their number of hands, although the Government’s 
motive for granting the permission was a wish to 
increase the opportunities for employment of an 
additional mete im of men. Several English gentle- 


men connected with the undertaking have left 





Stockholm for Lulea during the first ten days of 
July, and there can be no doubt but that the per- 
mission will be no longer withheld when the con- 
ditions have been complied with. 


Frencu Ste4M NAvicatIon. 

The fleet of the French General Transatlantic 
Company now comprises sixty-five steamers of an 
aggregate burthen of 154,000 tons and an aggregate 
force of 143,000 horse-power. The company is 
about to increase the efficiency of its New York 
line by placing upon it a new twin-screw steamer 
named La Touraine. A new line has been estab- 
lished between Marseilles and Oran; this line is 
intended to accommodate also St. Louis, Cette, 
Port Vendres, Alicante, Arzew, and Mostaganem. 
The company has improved its service from Mar- 
seilles to Algiers, and the time occupied by a 
journey from Paris to Algiers has been reduced in 
consequence to forty-eight hours. It is proposed 
to further increase travelling facilities between the 
south coast of France and Tunis, Malta, atid Tripoli. 
The company’s Mediterranean fleet will also be 
strengthened this year by the bringing into service 
of the Eugéne Pereire ; with the help of this new, 
swift, and powerful vessel, Algiers, it is expected, 
will be brought within forty hours of Paris and fifty- 
one hours of London. The energy and enterprise 
exhibited by the company have led to a large 
increase in its business, the number of passengers 
carried having risen from 270,310 in 1886 to 
295,498 in 1887, while the aggregate weight of 
goods transported advanced from 545,111 tons in 
1886 to 728,830 tons in 1887. The revenue of the 
company from all sources in 1887 was 2,101,007/., 
of which 282,307/. remained in hand as net profit, 
admitting of a dividend upon the share capital for 
the year at the rate of 6 per cent. per annum, and 
leaving a balance of 24501. to be carried to the 
credit of 1888. 


THE GERMAN AND Russian FLEETs. 

The visit of the German squadron to Cronstadt 
this week possesses a significance which will not be 
lost upon Russia, nor yet, we hope, upon this 
country. Eighteen years ago the German fleet prac- 
tically had no existence, and the French were able 
to sweep the sea of German shipping. Russia, on 
her part, still enjoyed the position the Emperor 
Nicholas had always sought to maintain, in being 
the sole naval power of strength in the Baltic. At 
present, things are altogether changed. Not only 
has Germany breasted Russia as a naval power but 
has commenced to outstrip her, and the smart 
squadron visiting Cronstadt this week is a reminder 
of what Germany can despatch at a short notice to 
the Gulf of Finland in the event of war. We ques- 
tion, indeed, whether at the end of the navigation 
season now in full swing in the Gulf, Russia could 
send to sea as compact a squadron as the one that 
has convoyed the Kaiser to Cronstadt. This is not 
wholly Russia’s fault. Her navy is divided into 
halves, with acontinent between them, whereas the 
German fleet is concentrated in the North Sea and 
Baltic, also, it is true, split in two, but with this 
difference that they have simply to steam round a 
headland to unite, whereas the Russians have to 
circumnavigate the continent of Europe to get from 
Cronstadt to Sebastopol. Moreover, a canal will 
at no distant date permit an easy junction of the 
German squadrons in the North Sea and Baltic. 
Another advantage enjoyed by Germany is that her 
vessels are always afloat, and her dockyards only 
frozen up in one or two cases for a week or two, 
while every autumn the entire Baltic fleet of Russia 
has to be dismantled, roofed over with boards, and 
the crews kept ashore till the spring. In general 
it may be said that by the time the Russian fleet 
is properly equipped for service in the summer it is 
time to pull it to pieces again for the winter. Add 
to these disadvantages the corrupt administration of 
the Grand Duke Constantine régime and the insane 
vagaries of Admiral Popoff—who wasted enough 
money on round boats, turtle yachts, &c., to have 
built a squadron—and it will be readily understood 
how Germany has managed to render herself the 
naval equal of Russia. Atthe same time the growth 
of the German fleet is not without a moral for our- 
selves. The Angra Pequena, New Guinea, and 
Samoan affairs have shown that Germany, in the 
pursuit of acolonial empire is not disposed to treat 
England with much ceremony, while another re- 
arrangement of Europe might find German squa- 
drons moving us from Dutch ports. It behoves us, 
therefore, to keep our naval defences up to the 





mark, not because we are alarmed at German pro- 








gress, but because as a great European power, we 
are determined to be respected. 


New Sovurn Wares Raitways. 

A new Railway Act was recently passed by the 
New South Wales Parliament, by which the 
management of the Government railways of the 
colony has been placed in the hands of a Board of 
Commissioners, consisting of three members, in 
place of being, as hitherto, under the joint control 
of a single commissioner and the Minister for 
Public Works. With the object of constituting a 
Board free of all party or political bias, it was 
determined by the Government to appoint some one 
outside the colony as chairman of the Board. Mr. 
E. M. G. Eddy, assistant-general manager of the 
Caledonian Railway, and formerly of the London 
and North-Western Railway, has, we learn, received 
the appointment. This commendable step on the 
part of the Government in the direction of freeing 
the railway department of political control has, we 
regret to learn, as we write, been preceded by 
action on the part of the Minister for Public Works 
—with, we presume, the sanction of the Cabinet 
—which, taken in conjunction with the recent 
decision in the locomotive question, must be re- 
garded as detracting largely from the credit 
otherwise attaching to the New South Wales 
Government for passing the new Railway Act. 
It appears by the local press just received that 
the locomotive engineer, whose advice was over- 
ruled by the minister in the matter of the 
locomotives, had been deposed from his _posi- 
tion in what seems to be the most arbitrary 
manner. In an issue of the Australian Star just to 
hand we read as follows: ‘‘The circumstances 
attendant on the retirement of Mr. Scott, locomo- 
tive engineer in the Railway Department, have 
been of an unprecedented kind. Peremptory notice 
was given to Mr. Scott under the recent decision 
as to compulsory retirement of officers exceeding 
sixty years of age. Mr. Scott was required to vacate 
his office within a few hours of the intimation reach- 
ing his hands, his salary for a month being allowed 
him in lieu of notice. There has been a good deal 
of friction between the minister and Mr. Scott for 
some time past, and the former has put considerable 
pressure on Mr. Scott, with the apparent view of 
rendering his position untenable. But, so far as 
we are aware, the matters at issue have been simply 
questions of internal control in the department, and 
no allegation of unfitness or failure of duty has been 
made against Mr. Scott.” In the face of such 
treatment as the foregoing paragraph reveals of an 
officer who has been thirty years in the Government 
service, it is evident that the Act for placing the 
Railway Department beyond the reach of party 
action has not been passed one moment too soon. 


ENGINEERS AND LAMPS. 

Enterprising engineers on the look out for a 
promising line of business might find a lucrative pur- 
suit in fitting up towns with installations of lamps. 
A mineral oil lamp may seem a trivial and un- 
dignified thing for an engineer to turn his attention 
to; but, as we pointed out the other day, the 
fortunes made in Russia and America out of oil 
have been largely won by the application of engi- 
neering methods to handling oil, and we think we 
shall demonstrate that there is a serious side to our 
advice in regard to lamps. Up to now oil lighting 
has been left to small firms or local oil and colour- 
men, who, of course, have applied only the primi- 
tive methods of provincial tradesmen, and shrunk 
from extensive contracts. A year ago Mr. Charles 
Marvin advocated in the Scotsman that the Scottish 
mineral oil companies, then suffering from the stag- 
nation engendered by the low price of oil, should 
lay themselves out to fit up whole towns with 
lamps. Seeing that oil fluctuated between four- 
pence and sixpence a gallon, and oil lamps existed 
of from 40 to 100 candle-power, large installations 
appeared likely to compete on favourable terms with 
gas, and evenelectricity. The idea was not loston 
the Glasgow Exhibition authorities, who gave the 
Defries company an order to fit up lamps to the extent 
of 8000 candle-power. This, in turn, seems to have 
acted on the town of Erith, which has just signed a 
contract for three years, whereby gas is to be done 
away with, and the town lit with Defries lamps. 
The estimate for gas was 4/. 15s. per year per light 
of 15 candle-power, and for pneumatic petroleum 
lamps of 30 candle-power, 21. 8s. To change the 
gas posts will cost 1l, 15s. apiece, or 4391. 5s., but 
even after this the town will save in three years 
12551.,, reckoning the price of oil at sixpence per 
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gallon. We have gone into these figures, because 
they demonstrate the wide scope that exists in pro- 
vincial towns for engineers who may care to make 
a specialty of fitting up and maintaining installa- 
tions of oil. Hitherto oil illumiation has been left 
to the merchant ; the engineer should now take it 
in hand. How the use of oil is extending may be 
gathered from the fact that the Grand Hotel and 
the Hotel Métropole, both furnished throughout 
with the electric light, have lately distributed 
250 oil lamps throughout their establishments. 
This should encourage engineers to look up oil illu- 
mination a little, for they are naturally better 
qualified to deal with installations on a large scale 
than lamp manufacturers, and do not need to con- 
cern themselves about cheap oil or powerful lamps, 
both being available for immediate operations. 
Moreover, lamps are daily improving, and oil seems 
likely to fall to threepence a gallon with the in- 
crease of tank steamers, so that the prospect is 
good of safely competing with gas. 





NOTES FROM SOUTH AFRICA. 
Atcoa Bay, June 22, 1888. 

THE reverberations of the startling sounds now 
frequently occurring in the wilds of the Transvaal 
Africa, render the old Roman question still apposite, 
‘What news from Africa?” The tidings from our 
golden sands and Bauket quartz reefs, have 
roused the Australians, and we are promised early a 
contingent of several thousand miners from the 
*Tsland Continent,” who, in conjunction with a fair 
allotment of Cornishmen, “‘ will know the reason why” 
the truculent and insolent Boers presume to treat 
British subjects as aliens and intruders into the rich 
and roomy Transvaal. Mr. A, Anderson’s volume, 
‘‘ Twenty-five Years ina Wagon,” explains clearly that 
the fair land was not long ago occupied by native 
tribes, who were driven out by the rifle ; the so-called 
Boer Government subsequently behaving so cruelly 
and tyranically, that hundreds of Dutch farmers 
located in the country, migrated into Portuguese 
territory, near Mossomedes (Benguela), whence the 
survivors were removed in vessels generously provided 
by the British and Colonial authorities three years 
ago. This kindness, however, has no weight with the 
arrogant crew misruling at Pretoria, and ever aiming 
to render the path of the hated Britisher painful. The 
Boers are not cultivators, and Mr. Anderson paints 
that wandering pastoral people as freebooters and 
destroyers of myriads of harmless unoffending natives, 
whose lands they coveted and took by means of the 
ready rifle and torch. The picture is generally pro- 
nounced to be faithful, and there is no wonder that 
the craven surrender of a rich land as wide as Spain 
to asparse band of Hollanders and adventurers is called 
here ashameful deed and stigma. The energetic labo- 
rious men who are striving to rectify such a callous 
crime of a badly-informed and careless Cabinet now find 
themselves confronted by a horde of rapacious officials, 

re-eminent for inefficiency and effrontery, and backed 
f cringing sycophantic delegates, whose sloth and 
filth are calculated to undermine and rob the stability 
of any community, while temporarily living in a gilded 
ease, which proclaims the high-handed reactions of the 
victor from the vanquished rather than the judicious 
taxation of a valuable body, and the fostering of an 
industry upon which the State is founded, and solely 
dependent. Deputies or members of the Raad are 
accused of being grossly ignorant, devoid of any sense 
of decency, of policy, probity, pride, or principle, 
while showing puerile complacency with the altered 
conditions and sudden prosperity of their country— 
due entirely to the courage, enterprise, and activity of 
the oppressed foreigners, who are systematically treated 
as foes rather than friends —s hidden wealth. 

It is suspected that many Boers desire to provoke a 
collision with the British miner, and to invite the great 
Bismarck to intervene and put his foot on the tender 
tail of the long-suffering patient British lion. The 
paucity of the German fleet, and the severe strain of 
matters beyond Berlin, may, however, keep the astute 
Chancellor busy near the Baltic, and Teutonic African 
ventures are not very promising at present, either in 
Cameroons or Damaraland, if looking hopeful near 
Zanzibar. In the mean time, the Grusonwerk Com- 
pany, of Buckau-Magdeburg, bave agencies at Johan- 
nesburg, Maritzburg, and Pretoria, with all the facili- 
ties for business enjoyed by their rivals from Chicago, 
and English towns supplying oe plant to the 
Transvaal and Natal goldfields. The latter now look 
promising, and a reward of 1000/. has been paid to the 
chief prospectors at Umsinga. Mines on the Tugela 


are also opened, and may be sluiced by flumes from that 
fine river. 

A lode of tin is also declared by a Cornishman, at Um- 
zinto, and when developed may recall Messrs. Bischoff 
and Botallack. Altogether mining prospects in Natalia 
are steadily improving, and a railway to soon touch the 
coalfields of 


ewcastle and Dundee is advancing on 


the departmental system, with short sections let to 
contractors to form theroadbed. Beyond the capital 
native fuel is freely used, but is supplemented by coal 
from Hull, Grimsby, and Cardiff at present. 

So far the diamond drill near Verulam has failed to 
strike oil shale or coal, but is in black shale at 200 ft. 
The Newcastle people request its removal to their 
district on the line of the coming main line to Harri- 
smith from Ladismith. At Durban the conditions of 
the young port are promising, the channel keeping 
steady in the most trying weather recorded, and with 
all indices of permanence and improvement, as dredg- 
ing operations extend in the Lagoon, and on the rocky 
or conglomerate ridge to be removed. 

A second pump dredger of the Bazin type is ordered, 
and a Clyde hopper dredger of the type sent to an 
Algerian port, may arrive before 1889, when Durban 
will soon become a strong rival to the ample but 
malarious Delagoa Bay, whose railway requires con- 
siderable extension before offering serious competition 
to the British port, which enjoys a modern slipway 
and powerful steam sheer legs, able to lift 30 tons. 
The new s.s. Inanda, of 1700 tons, is to reach Natal 
in July, in charge of Captain Stewart, and will lie at 
the quay, where a Norwegian ship, drawing about 
16 ft., isnow to beseen. The glut of traffic for the 
mining centres, and the fearful roads after an exces- 
sive rainfall, have caused a vast accumulation of 
material at the Ladismith terminus, but drier and 
warmer weather should ease the congestion. More 
locomotives and rolling stock are being built at home 
to meet the extra strain, and some wagons will be con- 
structed at Durban as regards the woodwork. 

The links between mechanics and sugar-making are 
self-evident, and are happily increasing in Natal, 
owing to a good season and brisker markets, but the 
connection with tea-planting is apt to be forgotten ; 
yet engines, rotary roasters, and sifters are supplied to 
our multiplying gardens by firms at Gainsborough and 
Leeds, 

Messrs. Hulett and Brickhill are leading planters, 
who buy leaf from adjacent growers, and their gross 
production of chest tea this year will be about 80 tons, 
a good deal being sold locally. The brand has a special 
flavour, but is pure ‘‘ Hybrid Assam,” which mixes 
well with China leaf. Ceylon and Indian teas from 
Darjeeling are now offered here, ex s.s. Mongola, from 
Calcutta and Colombo. This vessel has again left for 
Bengal, whence she brought some Australian and 
Arab stallions of size and style. 

Tea gardens will extend in Natal, as the business 
pays, but requires Indian labour, Zulus being too stupid 
to be left unwatched and unguided. Plantations are 
also started in the Kowie Valley, Albany, and as wild 
teas are found through the colony, we may see them 
developed on the suitable slopes of Kaffraria, where 
coffee flourishes, and also pines and bananas. Some of 
the Transvaal indigenous teas are preferred to im- 
ported, but no art is extended to native teas, which 
are sold cheaply in sacks, Natal tea plants produce 
nearly double the growth of those in Ceylon and 
Assam, and have strong flushes. >A Ceylon planter has 
started trout, and here we again try the ova, and 
note the British Fish Culture Company. Our promo- 
ters have had experience in Zealandia, and are sanguine 
of success. The steam liners kindly give free car- 
riage and ice for the developing ponds, 

o coal or petroleum has been touched by the drill 
in this colony, but oil shale is announced to exist 
near the Vaal at Barkly, so if equal to the Lithgow 
or Braebourne kinds may suit to fire the many boilers 
of Kimberley and the Vaal Water Company, which 
came from Pimlico. According to the theories of Pro- 
fessors Mendeleff and Mattieu Williams, rock oil will 
occur in the volcanic formation of the Amatolas which 
impinge upon the Stormberg and Indwe coalbeds of 

reat area; the latter yielding fuel much used on the 
, osama fields and by the paddle-tugs of East London, 
as also by the locomotives of the Border Railway to 
Aluval, on the Orange River, 2000 ft. above the sea, 
As workings extend, the coal mends in quality, and 
the Cyfergat and Molteno mines are improving their 
output, colliers from Notts having come lately to open 
the seams on English methods. 

For imperial and strategic purposes, it is vital to 
unite our lines by a junction, the selection of the route 
beinga subject of strong contention, and the western pro- 
vince faction bearing the odium of extreme selfishness 
in voting for an upper line, north of the Stormberg, 
whilst Kaffraria contends solidly for the southern, 
with easier gradients from Lesseyton to Conway. Sir 
C. Dilke’s views on coaling stations in the Universal 
Review have attention, and the projected railway 
would feed warships in Table Bay and Simon’s Bay 
with Indwe steam coal, which might work well with 
Welsh and South Yorkshire. 

The policy of establishing railways in the Free 
State was only affirmed by the casting vote of the 
chairman, Mr. Fraser, and it is doubtful if this struggle 
for science and progress in the bucolic Volksraad 
will see fruition, as a new election is near, and many 
representatives will resist the innovation. The en- 





lighted president, Sir John Brand, is confirmed in 





office, and advocates a trunk line policy, but he soon 
proceeds to Australia and Europe to restore broken 
health, and for treatment at Carlsbad or in Germany. 
In the party conflict the Sprigg Cabinet leans most to 
an early prolongation of a railway north of the Vaal 
River towards the Methuen settlement, the Malmain 
and Marico mines and Mafeking, extending also to 
Johannesburg, which possesses thick coal seams forty 
miles off, to which a tram line is authorised. Water 
works are also to be promptly established, the plant 
being ordered, and shares fully taken up. 

Mr. Tennant, M.P., of Leeds, has recently examined 
this remarkable centre of mining, which promises to 
rival Ballarat. Thick ice has formed there this season, 
and the last papers report snow with rain. The 
biting cold and exposure has caused an exodus of the 
native workers, who, as at Kimberley, die in num- 
bers owing to the canteen curse, which both blind 
Governments foster for the sake of licenses, In the 
western province, natives have bought an anker of 
wretched fiery brandy for 10s., and their wild orgies 
are constant, as raw spirit sells at 6d. the quart around 
Cape Town. The premier, who with his colleagues 
are ruled by the ‘‘ Bund,” has essayed to defend this 
foul traffic, now the excise is abolished, but all the 
press and intelligence of the colony oppose him, de- 
nouncing the fatal folly, which fills the colony with 
crime, contagious disease also being rampant, and 
deeds of violence and murder multiplying. It is for- 
tunate that raisin-making extends, and the invention 
of Dr. Ferdinand Springmiihl, developed in California, 
may confer a fresh industry for our vignerons, enabling 
them to meet the growing temperance call for pure 
prepared grape-juice free from ferment, which the Cape 
might su plyin unlimited quantity for various purposes. 
This would also dispense with expense for wine-making 
plant, and the care, skill, and time needful in making 
sound wines, for which our farmers show little apti- 
tude, as they follow rough and ready routine ways. 
The quality and tonnage per acre of our grapes are un- 
pase by any country, and some parcels have reached 
London and Glasgow safely, when packed properly, not 
too ripe. The growing export of wheat from Africa, 
and the very rapid transit effected by the perfected 
mail services, show clearly that the flow of flour, flesh, 
and fruit to the British Isles established from more 
distant Australasia, may be imitated here equally with 
India and Canada, so as to promote the safety and 
solidarity of the empire along with future federation, 
whilst destroying the dominating position hitherto 
held by our American rivals as the chief food suppliers 
of the United Kingdom. In this dependency we aim 
to have more independence of the mother-country 
by developing woollen industries, and both in the west 
and east, mills turning out blankets and tweeds are 
started. Another is also projected at Molteno, near 
Queenstown, in a coal and wool district, the position 
equalling a protection of 50 per cent. ; machinery and 
skilled operatives coming from Yorkshire. The works 
at Grahamstown are already in operation, and will 
soon employ about 100 hands. Steam is generated by 
wood fuel, which is cheaper than British coal. The 
manufacture of sweets and biscuits grows at this port, 
apparatus coming from Glasgow and London, Wagon 
building is active throughout the colony, no imported 
vehicle being able to live on our terrible roads and the 
strains through rocky river drifts, the Government re- 
fusing funds for many troublesome and dangerous 
rivers, although the cantilever system offers advantages 
and economies which are becoming known. The pin- 
truss girders sent to China and India are still strangers 
in Africa. 

The detention of wagons at the Fish, Sundays, 
Bashee, Gamtoos, Keiskama,-Knysua, and other 
streams, causes great annual losses, while the destruc- 
tion of oxen and gear by the neglected tracks is in- 
calculable. In the States a university professor reckons 
the loss of tissue and time by bad roads at many 
million dollars per annum, but he would be aghast 
here. The Transvaal Government, although with a 
pean w es treasury, refuse a Vaal bridge, but estimates 

ave been made for it. The Cape Argus and Ka/- 
Srarian Mercury protest against the present plan of 
costly lattice girder bridges of short span, and with 
iron or stone piers in the river beds, for modern 
ractice points to wide spans, and in the Free State 

e bowstring bridgesareseen, Our rustic legislators, 
hearing little of science, have left these matters en- 
tirely to the executive and routine, so we find a bridge 
over the Oliphant collapsed, and a long viaduct at 
Hopetown on the Orange almost unused, despite its 
cost of 130,000/. 

The railway bridge, a few miles eastward, is quoted 
at 65,000/., and is stoutly built. Dutch influence is 
now preponderant in Parliament, causing disastrous 
results, the mass of Boer members voting as told by 
their chief with the unity of Parnellites, Until we 
have a larger British element this grave evil may be 
persistent, and is mainly due to allowing the debased 
dialect of the country to be used in the House, so that 
rude, uncultured men air nostrums which excite 
universal derision. To keep place and its sweets the 





ministers submit to many humiliations, and are not in 
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harmony with the colony. The assertion in London 
by Sir H. de Villiers that the Dutch people were as 
loyal as Anglo-Africans is much criticised here, and 
deemed a romantic utterance, for Dutch journals have 
ventilated the dream of an Africander Republic with- 
out rebuke from England for such subversive sentiments. 
British patience and endurance frequently generate 
insolence and arrogance which deserve wholesome 
checks, but we suffer and submit without sign or 
murmur. 

The home parley on defence leads us to hope that 
South Africa may participate with Australia in the 
presence of a fast craft of the Magicienne class, and 
the despatch of some ‘‘ Longridge” long-range guns 
would acceptable, and promote the revival of the 
disbanded artillery corps here, Durban already having 
a battery on the bluff, so far, armed with obsolete 
guns, a force o# 2000 blacks has been raised at Etshowe, 
and if a large corps is needed, 15,000 Zulus could be 
armed in three months, to be divided equally between 
the Cape, Algoa Bay, and Natal, the men being 
naturally fond of arms, like the Ghoorkas, living 
simply, and maine | extreme mobility in travelling at 
a trot. Supported by machine guns they would be 
ugly opponents for either French or Russians attempt- 
ing anexcursion, They require no foot gear, the dress 
of the Natal native guards would serve, and the 
French tente d’abri for shelter. The service would 
be popular and relieve a growing pressure of popula- 
tion, which bodes trouble i not provided for. hese 
troops could go to India or the Zambesi, should Arab 
raiders around Nyassa show further belligerency and 
audacity. They are now using the resources of civilisa- 
tion, provided by the late Indian engineer, Mr. James 
Stewart, and unless England rouses herself, the fabric 
reared with precious blood, zeal, and sacrifice, amid 
anxieties and great difficulties, will possibly succumb, 
giving a stunning blow to Christianity; now face to face 
with the waves of slave dealing and merciless Moham- 
madanism in Africa, The verdict of the nation should 
be prompt and emphatic, or terrible ignomony may 
await delay and pusillanimity, beside the loss of com- 
merce, which is secondary to honour and duty. India 
was not won by shillyshally halting, and Central Africa 
offers a richer field to the cramped operations of 
3ritish trade, if the locomotive and the steamer can 


sound the whistle of liberty on her plains, lakes, and 
rivers. 

Sir C. Warren shows that Bechuanaland canbereadily 
rendered an oasis equal to Utah or the irrigated zone of 


the Sahara, for in 1887 rain fell there on 62 days, and 
this season all the springs are fully replenished by the 
abnormal season, The abundance of large trees in 
places indicates subterranean moisture, and coal is 
suspected on the line of railway projected by the Cape 
Parliament. There is a hidden flowing stream of yet 
unknown depth and extent, which may prove as valu- 
able as the grand flowing well recently opened at Bar- 
caldine, west of Rockhampton, by an American, 
Pumps such as drained Aboukir could sustain a con- 
stant river for a spacious settlement. The formation 
is apparently dolomitic limestone and cavernous, as in 
Tyrol and Alabama. Magnetic iron ore also occurs in 
the country equal to that of Gellivara, Corsica, or 
Algeria. Samples shown here are of great richness and 
weight, so in the future Bessemer rails may be rolled 
in Bechuanaland. Silver and galena are found in the 
same country, and the former is spoken of near Graaf 
Reinet and Grahamstown, which have features akin to 
the mines of Silvertown, South Australia. Tin is 
worked near Durban, and asbestos is found freely in 
Natal. 

More energy is now shown at the Namaqualand 
copper mines, since the great advance in prices, and 
locomotives now run about 80 miles from Port Nolloth. 
To the south, works are proposed at the mouth of the 
Oliphant River, and the late floods there promise a 
vast increase of cereal crops up the valley, which is 
famed for luxuriance and fertility. An English expert 
may be invited to inspect and report. The Buffalo 
River has much improved since the advent of the 
Dutch pump dredger, and the Priestman grab dredger 
is again in action. Two American vessels from New 
York have discharged at the East London wharf, 
along with coasting steamers, so the Kaffrarians 
contemplate coaling ships ere long, being only 200 
miles from the Indwe mine. Sir J.C. Coode, M.I.C,E., 
vroposes to lengthen the western ses wall of the port, 
but the residents consider that would be a bad step, 
and spoil the entrance to the channel. Much wheat 
and wool leave East London by steamers, the Scab 
Act having exerted a most beneficial influence on 
our staple export, although vigorously opposed 
by the Duteh section of the community, who now 
admit that had the Bill passed some years earlier, 
they would be wealthy to-day. Incorrigible prejudice 
dogs this obstinate race from childhood, and the envi- 
ronments are unfavourable to any healthy expansion, 
as education filters slowly in Dutch channels. In 
Queensland Mr. William Allan, of Darling Downs, 
Dulveen, has created a flock of 1000 black sheep, the 
grease wool 8 at ls, 6d, a pound in London, for 
certain undyed fabrics. The meat of these Merinos is 





also tasty and the animals hardy. Our flockmasters 
may take the hint, ostrich farming not being 80 
popular now, and the heavy floods and rains killing 
4000 in the western province. The Angora hair in- 
dustry grows steadily, the fleece equalling those of 
Asia Minor. At Storms River, Plettenberg Bay, a 
company make a fibre like manila and phormium, 
very lustrous and tenacious. Samples have gone to 
London and Belfast, and the material will be in 
demand, as it dyes and spins equal to jute, being 
prepared from a climbing liana-like plant growing on 
slopes with great rapidity, akin to English osiers, 
The machinery for separation was made at this port. 

‘*The Goldfields of South Africa,” by Mr. Mather, 
has possibly prompted the proximate expedition from 
Natal to Sofala in search of Ophir, its reefs and ruins, 
which were left by the Tyrians of King Hiram, A 
ae 1g goes with the party, headed by Mr. 

roma er a seasoned hunter and traveller. 

Conflicting“reports come from Delagoa Bay, which 
has now asquad of Portuguese troops, and displays un- 
usual activity in the building line, and considerable 
shipping, but much must be done before Dom Paul 
sails his yacht in its placid waters. 

Kosi Bay is under the British flag, and may some day 
be the port of Swaziland, as it is salubrious and well 
sheltered, with space to hold a squadron, although not 
a Port Hamilton. As was feared, the peculiar polity 
of the Colonial Office has invited broils in Zululand, 
the youth Dinizulu heading a war party, which offers 
battle to the slender English forces, now supported by 
a mountain screw gun to shell the craggy fastness, If 
England had not shirked responsibility this rich and 
splendid territory would now be full of contented 
natives and ‘ond farmers and planters; but the 
prayers of the Zulus have been ever ignored, and 
piratical Boers have annexed a large section, despite 
our presence, and called it the ‘‘New Republic,” the 
Cetewayo war resulting solely in favour of our avowed 
antagonists—the inveterate foes of the poor natives. 
The New East African Company planted near Zanzibar 
with a flourish of trumpets may redress the losses 
suffered in the south by the base abandonment of 
precedent and the claims of justice and humanity. 

Before long we must move in Pondoland, now a prey 
to lawlessness, drink, and deeds of fearful atrocity, 
and exposed to the intrigues of foreign agents, who, 
for some time, have essayed to gain a footing at Port 
Grosvenor on the Umtaouna River. Further east on 
the Umzimkulu, a Norwegian colony is planted, and 
willsoon launch a small vessel for trading and fishing, 
fine rock cod abounding on near banks. Steamers 
from Durban enter the Lagoon, which has a marble 
quarry within. A Trappist monastery and mill are in 
the vicinity, and sugar is the chief export. Electricity 
has been applied in the noble Town Hall of Durban 
by Mr. Ireland, the inauguration being an entire 
success, with a ball given by the Governor, Sir A. 
Havelock, K.C.B. Electricity is also installed here, 
and very freely at Kimberley and De Beers. It is 
also proposed for Johannesburg, should not gas works 
have a preference as an illuminant, and for the many 
varieties of engines in vogue. Water mains are being 
laid at Johannesburg. 

In this town the Wenham gas lamp is to be seen 
and the Welsbach and Clamond will be tried. Gas is 
sold at 15s. per 1000 ft., and to large consumers at 
12s. 6d., of fair quality. Transmission of dynamo 
power by cable on posts from turbines, as at Terni, 
the Turia, and at Wakatipu, N.Z., is discussed at 
Barberton, the loss being reckoned at 40 per cent,, Mr. 
Claude Vautin quoting 50 per cent., although trials in 
France show 33 per cent. of difference, so Mahomet 
can be brought to the mountain to work crushers in 
place of taking stone to the stream. De Kaays has 
many cataracts and torrents available for Girard and 
Jouval turbines, which are desired in the hilly Knysna 
diggings, now starting stamps to run both by water 
and steam, the Homtini River having good volume and 
fall. Recently, massive nuggets have been found near 
the surface at De Kaays, and alluvial diggers on the 
Komati have reasons for sticking to work. Another 
gold centre develops hopefully at Klerksdorf, and 
search is made for diamonds near the town. Dia- 
monds are also found in a volcanic pipe near the 
Moddes River, an affluent of the Vaal and Orange, 
south of Kimberley, and fine gems are raised at 
Jagersfontein. Diamond companies paying huge divi- 
dends, mostly to European shareholders, a motion has 
been made in Parliament to levy a tax of 24 per cent., 
butit failed. A tax is also proposed upon all imported 
flours. First-class steam mills run night and day here 
andat King William’s Town, but our farmers still fail 
to grow soft wheats, which are imported from Adelaide 
and England. Cacti are utilised for fibre, and the 
fleshy leaves of the prickly pear boiled with tallow, 
make a useful greenish soap. Our postal service pays 
so well that the chief proposes a reduction to a 
as at home, at least for all places on the railways. The 
telegraph service is also most efficient, despite the 
disturbing thunderstorms. A tram line of eight miles 
is open at Piggs Peak, the neat wing-tank locomotives 
coming from Black and Co., Gateshead, makers of the 





Mignonne engine. Natal railway men have charge of 


the pair. 


The erection of many batteries and engines is draw- 
ing away a number of skilled mechanics from the Rail- 
way Department, so vacancies will have to be filled 
from Great Britain. Single men should be selected, 
as when established they can easily send for wives. At 
our port a pair of Corliss engines from Chicago, with 
shafting and large wheels, are lying ready for despatch 
to the works of the Robinson Syndicate, Transvaal. 
The plant will equip a large battery. A partner of 
the Sandycroft Company, Mr. Taylor, is now tra- 
versing the gold regions, and a Canadian college pro- 
fessor makes the rounds, before proceeding to Austral- 
asia, California, and Vancouver. He will print a full 
report of his extensive travels, so the world may soon 
have ample information of our ‘‘ Great Expectations,” 
the ‘* Great She,” and the ‘‘ Sheba.” The Newcastle 
Chronicle has published Mr. Charlton’s views on the 
probable gold output of the Randt mines, which throw 
Dolgelly, Festiniog, Fishguard, Dunmanus Bay, and 
Ross-shire into the shade, and indicate vast deposits 
waiting exploitation. 

The advance of the great industrial army on the 
Transvaal cannot be checked, so the sullen hostility 
and bad spirit manifested by its legislators must be 
met by patience until the tables are turned by over- 
whelming numbers, when the speakers of the ‘‘ master 
tongue” will claim the rights now rudely denied by 
an unteachable senate of so-called patriots, who are 
importing Martinis freely, and also field artillery, 
which should accentuate the deplorable confession 
made to Captain Cotton’s query by the War Secretary, 
that England shows a grievous paucity of the primary 
arm for either defence or offence in modern military 
operations. Trained gunners and horses are also 
equally deficient, so that infantry are practically dis- 
abled. No artillery horses are procurable in this 
colony, but steps have been taken to raise animals 
suitable for Indian cavalry. England, however, can 
draw from Canada, where the equine race has a good 
dash of the sturdy Percheron blood, now highly valued 
in Kentucky and Illinois. 

America and Canada have taken measures to pre- 
serve the noble bison from extinction, and our Govern- 
ment protects elephants, so that a herd of over sixty 
has been sighted 30 miles from here, and a bull shot, 
although the monster was lost, being since found with 
the tusks cut out. Should any royal sportsman pay 
us a visit, tuskers may be marked down both at Addo 
and near Knysna, where the forest is rarely disturbed, 
and food abounds. To import trained elephants from 
Rangoon or Moulmein would be costly, but the topic 
has been discussed. Dromedaries are also suggested 
for postal duty towards Matabeleland and Kuruman, 
as they perform that service in Algeria to posts on the 
Kabyle frontier, going sixty to eighty miles in a day, 
and then resting twenty-four hours. The pace is a 
fast shamble, and only one rest is taken per trip. They 
work in conjunction with trains, a epesdty breed being 
employed. The camel of Rajputana and Ajmere should 
find the Kalakari desert every way suited to its idio- 
syncracy, and thrive there as well as in South Austra- 
lia. Commercial and nautical men have long poured 
anathemas on the designer of the awkwardand throttled 
entrance to the Cape Town docks, which long steamers 
enter with difficulty, and by a series of hazardous naval 
tactics and gymnastics, not always accomplished with- 
out damage to fenders and bows, causing claims and 
troubles. Another case has just occurred, and the 
inevitable recurrence of such injuries, with prejudice 
to the mail companies, should invite Pemiodalling of 
the approach, which is notoriously bad. The wreck 
of the barque Ellida, from New York, near Danger 
Point, again points to the desirability of a light on 
that headland, where several steamers have been 
wrecked, through strong currents and absence of warn- 
ing signals. Protests have been often made, but action 
has been avoided, owing to the standard plea of 
poverty, but the steady increase of traffic warrants 
the outlay. A discovery of oil shale is announced at 
Christiania, Free State, and if in large quantity may 
pay for treatment, as in Lanarkshire. A syndicate 

as been formed. 

For some time American firms have cultivated trade 
in Walladagascar, and a New York company now 
establishes a line of vessels coming to Durban and with 
schooners from the ‘‘Great Island,” connecting with 
Natal. A very smart schooner has arrived, the cap- 
tain finding a shipwrecked crew near Mossel Bay, and 
calling to advise the circumstances. Americans are 
supplying locomotives to our colonies in the south, 
and the Pullman Company commence their production 
on a large scale shortly by building very powerful 
machines. No Yankee locomotive has ever set wheel 
in Africa, beyond a small one landed at Tangiers, as a 
bait} to the Sultan of Morocco. Our colonies should 


y | lay a tax on such imports, equally with the intrusive 


Chinese coolie, who is charged with propagating 
typhoid and developing other ulcerous evils, Whites 
are therefore justified in keeping the multitudinous 
yellow race at bay. Yours, &c., 

P. FRANCE, 
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THE accompanying engraving represents a reversing 
valve gear of a simple type which gives a mathemati- 
cally correct motion of the valve, and keeps the lead 
equal at all grades of expansion. The inventors, 
Messrs. Arrol and Pringle, of Glasgow, claim for this 
gear that it has many advantages over the ordinary 
reversing gear used, more especially on launch engines 
and the smaller class of engines. Amongst them are 
the reduced space required by having only two eccen- 
trics in place of four, reduction in first cost and main- 
tenance, as the working parts are fewer and larger, and 
therefore not so liable to get out of order. This gear 
has for some time been in use on cranes and on other 
small engines, and has given entire satisfaction. The 
illustration will be more readily understood from the 
following references: Ais the crankshaft; B, eccen- 
trics ; C, block with parallel sides fitting around the 
eccentric ; D, segmental guides connected together by 
the frame or plate E; F, cylindrical strap ; G, valve 
rod connected to F; J, cylindrical strap arm attached 
to any stationary part of motor; K, arm secured to 
the segmental guides D and plate E. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 6, 1888. 

THE agents of Pennsylvania steel rail mills have been 
endeavouring to ascertain from railroad builders their 
probable requirements for the coming six months, with 
a view to regulating production accordingly. The 
allotment thus far calls for the production of 1,200,000 
tons; of this 75 per cent. has been contracted for. 
There are fewer orders on the books of American rail 
mills at this date than at any time for several years. 
So far as can be ascertained there are orders that could 
be placed for about 150,000 tons if everything were 
satisfactory. Much of this work is in the south-west, 
where railroad building has not yet been overdone. In 
the north-west but little new work will be undertaken. 
Some competitive work between the Mississippi and 
the Pacific eoast.is projected, but complications have 
arisen in the shape of the new railroad law ; the falling 
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off in traffic is also checking the enterprise that would 
— have contested the supremacy of the older 
roads. 

Throughout the Gulf States a good deal of railroad 
construction is under way and projected, consistin 
mainly of short lines to develop lumber and minera 
territory. Manufacturing enterprise is as active as at 
any time, and there are now fifty cotton mills projected, 
besides several hundred industrial establishments of 
other kinds that will employ from 25 to 300 persons 
each. This industrial activity is stimulating railroad 
building enterprise, and the agents of rail mills state 
that there will be a steady demand from the south for 
rails and all other kinds of railway material through- 
out these six or seven States, all of this year. 

The pipe line builders are doing very little business. 
The locomotive builders have received a good many 
orders within the past month from the far west ; heavy 
engines are being generally ordered. Rolling stock is 
in less demand, but the seven or eight large car works 
in the west are still loaded up with orders, and will 
have sufficient work to last them until December. 
Further east there is a scarcity of work, and the pur- 
chases of lumber for car building and general railroad 
purposes are declining. 

Iron and steel prices are still pointing downward. 
It is probable that orders will be placed in a week or 
two, in Pennsylvania steel rail mills, at 29.50 dols. 
Bessemer pig has advanced 50 cents per ton, west of 
the mountains. Southern iron has not declined any 
further ; several new furnaces are awaiting receipt of 
orders before blowing in. 

The bar iron mills throughout the country have 
closed down for two weeks; in some cases a longer 
stop will be made. The bridge builders expect to place 
some heavy contracts for winter work before August Ist. 

The coal mines in the anthracite region are producing 
about 100,000 tons per day, and the bituminous fields 
are being worked to their full capacity. 

Several large engineering enterprises are projected 
in the far west; a number of recently discovered and 
very valuable coal deposits are to be developed, 














INDUCED DRAUGHT VENTILATION. 

Messrs. Lees, ANDERSON, AND Co., of Anderston, 
Glasgow, are now exhibiting at the Glasgow Exhibi- 
tion a system of ventilation for ships’ use on Anderson 
and M‘Kinnell’s principle. The induced currents are 
produced by means of air compressed to from 31b, to 
5 lb. per square inch, the air compressor being placed 
‘in the engine-room or some other part of the ship as 
most convenient. The air is drawn through a venti- 
lator leading above the deck, as shown in Fig. 3, below. 
In our illustration, however, the course of the air, as 
indicated by the arrows, is from below, the arrange- 
ment being in this case reversed, so that the nozzle 
acts as an exhauster. The air being compressed is 
conveyed to an air vessel, and from thence passes 
through the nozzles placed in the ventilator shaft, as 
shown in Fig. 3. The form of nozzle most in use is 
shown by the sectional engraving, Fig. 1. The 
air enters at A and issues forth in the form of an 
annular jet at B, the induced current passing up the 
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centre and at the sides, as shown by the arrows. The 
amount of compressed air used is from 34 to 5 per 
cent. of the total volume delivered. The nozzles bein 
small, natural ventilation is not appreciably chedon 
supposing it is not found necessary to use the com- 
pressed air. Fig. 2 shows another form of nozzle, in 
which the compressed air comes in at the end. It is 
stated that, with this system, the volume of air de- 
livered may be about 35,000 cubic feet per pound of 
coal per hour. It is claimed that smaller pipes can be 
used as air conduits than if fans or blowers be applied. 
A 3-in. pipe is considered sufficient to supply four 14-in. 
nozzles, which are together capable of inducing up- 
wards of 6400 cubic feet of air per minute, or 384,000 
cubic feet per hour. The system is especially well 
suited for cattle ships or emigrant vessels, coal-carry- 
ing ships, &c. It can also be applied to buildings or 
factories. In the Exhibition an arrangement is shown 
by which the discharged air is carried beneath the 
furnaces of the steam boilers, thus giving a partial 
forced draught. 





THE VALUATION OF PIG IRON.* 
By Mr. Avex. E. Tucker, Smethwick. 


NortwitTHSTANDING the large amount of money involved 
in the manufacture and use of pig iron, it is interesting 
to notice that beyond a rough sorting of the various makes 
into districts and brands, no attempt has been made to 
value a pig according to its intrinsic worth or merit, its 
valuation having, until recently, been determined either 
by the user being supposed to have some idea of the 
materials used in its manufacture or else by a trial and 
error test in the forge, foundry, or elsewhere. 

We have, perhaps, an explanation of this in the fact 
that formerly the brand of a pig was a fairly correct 








* Paper read before the Society of Chemical Industry, 
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measure of its value, the product in the days of cold blast 
was comparatively more uniform than it can be possibly 
be with hot blast ; this is seen in the records of the few 
ron works who in those days kept chemists, and I am 
told by the manager of a works rae both hot and cold 
blast furnaces are in operation, that he seldom requires an 
analysis of his pig from the cold blast furnace, as the 
variations in silicon, sulphur, carbon, and manganese 
will be so slight as to be negligible for ordinary purposes, 
while of course the phosphorus varies still less. Again, 
I find in my own practice that if I know the brand of 
cold blast pig, I can foresee very approximately the 
percentages which is will contain. he cause of this 
regularity of product lies, as is well known, in the 
greater regularity of working and the greater uniformity 
of the materials which were then used. Cost of carriage 
limited the character of the materials which were at the 
disposal of the furnace manager. In the few cases where 
cold blast furnaces are now in operation, it is god 
the jealous guarding of the maker’s reputation which pre- 
vents him using some of the very varied materials which 
plenty of agents would now offer him. 

Under the conditions of working indicated a blast fur- 
nace manager could hardly help making a pig of fairly 
regular composition, and so good was the composition of 
the metal that the forge manager could hardly help mak- 
ing a good bar from it. The silicon was generally under 
1 per cent., the phosphorus under 0.50 per cent., and the 
manganese somewhere about 0.50 per cent.; these figures 
are, as I shall presently show, almost exactly those which 
the latest experience would indicate were the best for the 
purposes then required. The variable of principal im- 
portance was silicon, and I illustrate this variation by a 
series of pigs produced in a cold blast furnace. You will 
see that they form an almost perfect sequence in respect 
to fracture and compositions; these are shown in the fol- 
lowing Table : 

Analyses of Cold Blast Pigs. 





J 1, 2. 
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Grade 3. | 
Graph. carb.) 3,30) 2.68; 2.55{ 2.14] 1.90) 1.25] 0.55} 0.20 
Combined) | | 
carb. ..| 0.40; 0.45, 0.40) 0.50; 0.56) 1.10) 1.70; 2.C0 
Silicon --| 1.88) 1.72) 1.92] 1383] 0.97; 109] 0.89) 0.71 
Sulphur | 0.02 0.04) 0,07} 0.09] 0.12) 0.17 0.16 | 0.19 
Phosphorus} 0.71, 0.68) 0,52/ 0.56| 0.61) 0.56} 0.48) 0.47 
Manganese | 0.40, 0.54 0.40] 0.25) 0.52) 0.36/ 0.46.) 0.50 
Totals ..| 6.71) 6.11} 5.87| 4.87] 4.58) 4.53] 4.94| 4.07 
Iron by Giff. | 93.29 93.89 94.13 | 93.13 | 95.42 | 95.47 | 95.76 | 95.93 


it was easy for any intelligent forge 
manager to select the pigs. Indeed, he could not go far 
wrong if he used any of them. 

No doubt empiricism largely influenced the blast fur- 
nace manager. It was in those days thought that any 
foreign ore, no matter how good it actually was, would 
prejudice the character of the pig; no good pig was pos- 
sible unless it was produced from native mines. Tops 
and cinders were regarded as such, and not as iron-pro- 
ducing materials. Nor has this empiricism been entirely 
banished. Only a short time ago I suggested to a blast 
furnace manager, who consulted me as to the pig iron, 
that to reduce his phosphorus he might with advantage 
put a little red ore on his burden. He replied that if his 
customers knew of his doing so they would not buy his 
iron. He himself was of opinion that they would be 
justified in doing so, as it would make the iron red short. 

argued that hematite pig or fettling is useful in the forge, 
and shows no indication of red-shortness. ‘* Ah,” said he, 
**that does not matter. He was sure it would spoil the 
mine, and the pig would be rotten.” On another occasion 
I advised the use of scrap iron and steel on the blast fur- 
nace as an economical means of disposing of it. ‘* Oh,” 
said the manager, ‘‘what should we gain by that?” I 
explained that the blast furnace was an economical cupola, 
but he said it would “fizz” away; we should not get it 
in the beds, and it was only after repeated assurances that 
it would not ‘‘ fizz” away that he consented to try 7 lb. 
on the round. 

These are remnants of the opinions, which, until the 
days of accurate investigation, led ironmasters astray, 
and gave the race to those who first recognised that there 
was something in the science of ironmaking, however 
much there might be in rule of thumb. In the Bessemer 

rocess, what manager would require an account of the 

urden which made his pig iron, and what manager could 
RF on successfully who neglected the analysis with which 

e is constantly furnished from the laboratory? So long 
as the required composition is given him, he does not think 
of inquiring from what kind of ore the metal is produced. 
Probably, however, the most persistent error in iron manu- 
facture is that which relates to the appearance of the pig, 
and I think we have the error continued in the case of 
wrought iron and steel. It is common to hear men of un- 
doubted practical experience judge 0 pig by its appear- 
ance, and accordingly buy by judgment of this appearance, 
Now, I have the highest respect for practical experience, 
sometimes, I am afraid, libelled under the term “rule of 
thumb,” and I have therefore approached the matter 
with much caution. 

While in conversation a short time ago with a well- 
known iron founder, this subject of fracture was brought 
up, and he made the broad statement that he could tell a 
phosphoric from a non-phosphoric pig. I undertook to 
produce two pigs, one containing under 0.10 and the other 
0.50 of phosphorus, and that he would be unable to say 
which was which. Now this challenge would appear 
perfectly unnecessary to any one who has been connected 
with the theory and practice of iron and steelmaking ; 
they would know that there are half a dozen circumstances 
which are all as capable of producing a definite phase of 


Working in this way 


half per cent. of phosphorus. I am cautious in limiting 
myself to this percentage because (1) it meets my require- 
ments as regards the valuation of pig; and (2) you will 
see from the samples on the table that high percentages 
of phosphorus do produce a definite and well-known 
appearance in the pig. It will be convenient for the 
present to confine our attention to phosphorus, because, 
excepting in the manufacture of cold steel, spiegel, and 
other special irons, it is this element alone which deter- 
mines the price, or rather is supposed to determine the 
price of a pig in the open market. 

I do not propose this evening to specially discuss at any 
length the valuation of pig for foundry purposes, (1) be- 
cause I feel that this subject is one which would be best 
dealt with in a separate paper, and (2) because many of 
the remarks which I shall have occasion to make on the 
valuation of pig as a producer of malleable iron will be 
equally applicable to the case of foundry pig. 

Well, gentlemen, we come to the point, and I bring 
before you two specimens of pig iron. One contains 0.07 
and the other 0.62 per cent. of phosphorus, and their 
other metalloids equally at variance, while to me the 
appearance is identical. That my judgment should not 
be alone, I put them before a well-known forge master, 
who decided that he could see no difference. The analyses 
are respectively as follows: 


Similar Fracture Pigs. 














| - 2, e205." 
| HCH. A 
Graph. carb... _ 3.07 3.06 
Combined carb. os ae ee 1.42 0.51 
Silicon .. as os es oe] 0,96 1.96 
Sulphur .. 0.04 0,08 
Phosphorus 0.07 0.62 
Manganese 0.24 0.62 
Total 5.80 6.85 
Iron by diff. ‘ 94.20 93.15 





The independence in this case led me to think that it 
would be well to bring before you a series of specimens 
proving this position more fully, and I have therefore 
collected various specimens which have been submitted 
to me, and have added others to them, classifying them 
according to their fracture and composition. From them 
you will see that we have other instances of similar 
fractures with different compositions, and I can also 
show you an instance of practically identical composi- 
tion with different fractures. 

I must here remark that I am speaking of variations in 
percentages which occur in the every-day working of a 
forge. Of course there are many kinds of pig which have 
a characteristic entirely their own. 

To take extreme cases, in ferro-manganese, ferro- 
chrome, ferro-silicon, gag a &c., we have very 
distinct differences in fracture, but my contention is that 
when the percentages of these different elements approach 
those found in pig ordinarily used for manufacturing pur- 
poses, the effect of other elements or groups of elements 
and physical conditions, may sink the characteristics of 
the special irons I have named. 

The following pairs selected from the specimens show 
practically the same fracture and colour, but have 
different analyses, as shown in the following Table. For 
the sake of conciseness, I give only the percentages of 
silicon, phosphorus, and manganese, the complete analyses 
are in each case shown on the Tables attached to the 
specimens : 














| | TOR re, 

£1 igo <a 4 4 1 White White 

ND. | JB. HP. | AC. | MP. | JB. | ND. |Cind. 

Silicon ..| 1.82 | 2.63 | 3.20| 3.40| 2.95] 0.46| 071 | 0.34 

Phosphorus | 0.52 | 9.52 | 1.28 | 3.50 | 0.27 | 0.72) 0.47 | 3.68 

Manganese | 0.40 | 0.68 | 0.80} 0.78 | 0.43 | 0.52 | 0.50 | 0.75 
ak i Ane ee ee ee ae me 

J.B. | J.B.) J.B.) N. |N.D.|S.H.|0.K./ A.B. 

Silicon ..| 2.18 | 3.00 | 2.88 | 1.88 | 1.09] 1.80| 1.91 | 3.60 

Phosphorus | 0.76 1.93 | 1.05 | 0.71 | 0.56 | 2.90) 0.63 | 1.95 

Manganese | 0.93 | 0.94 | 1,08 | 0.40 | 0.36 | 0.90 1.68 0,90 








You will, of course, understand that the proof of the 
converse proposition, i.e., that identity of composition 
may be accompanied by variation of fracture, is not so 
easy on account of the number of variables we have in the 
composition of pig against the comparatively restricted 
variation in fracture ; indeed, the two instances which I 
can show you have meant the examination of many 
hundred examples. These pairs are marked respectively 
3N and 3A B, 6JB and 2L. In the first case the 
difference in fracture, although distinct, is not very de- 
cided ; in the second, however, it is very marked. 

In this connection the samples OK form an interesting 
group, as the silicon, sulphur, phosphorus, and manganese 
are very nearly constant, yet the fracture is in each case 
different, showing that carbon has much influence in 
determining fracture, this element alone varying in the 
following analysis : 


_Sertss ‘‘OK.”—Fractures Varying in each Case. 
| 














crystallisation or colour as the presence or absence of one- 


— 1 2. Bn ae 
Graph. carb... ..| 2.10 2.05 2.96 2.78 
Combined carb.  ..| 0.72 0.56 0.64 0.84 
Silicon .. J. aah 1.85 2.02 1.98 
Sulphur... .-| 0.04 | 0.05 0.06 0.06 
Phosphorus... --| 0.63 | 0.62 0.60 | 0.63 
Manganese -| 1,68 160 {| 192 | 1.56 
Totals.. ../ 7.08 | 672 | 820 | 7.85 
Iron by diff. | 92.02 | 98.28 | 91.86 | 92.15 








On examination of the samples it will be readily noticed 
that the first proposition that the same fractures may 
be accompanied by varied analyses, holds particularly 
with the grades of iron above No.3. This is in accordance 
with my previous observation that fractures are largely 
determined by physical conditions, and it will be obvious 
that as fractures are simply phases of crystallisation, 
that this crystallisation must have scope, and the fluid 
metal must be allowed to cool slowly before the charac- 
teristics of the metalloids can establish themselves. It 
therefore a ei = = a ~~ white — of ee 
a ance from a highly phosphoric pig and a hematite 
~~ I show this in samples ND and white cinder. 
On the other hand, as the metal, through slower cooling, 
becomes more open, the influence of phosphorus asserts 
itself, and with high phosphorus we get that sandy 
appearance so characteristic of cinder pig, some excellent 
samples of whichare shown. 

If more proofs of the effects of heat are wanted we have 


an interesting one in ite agrey hematite in which the 


composition—total carbon, 2.25; silicon, 1.11; phos- 
phorus, 0.13; manganese, 1.21—would certainly lead us 
to expect an almost mottled fracture. This pig, however, 
has been allowed to cool very slowly by covering up, and 
hence the abnormal result. 


Part II. 


Having seen that although the fractures of pigs are not 
absolutely independent of the materials composing them, 
yet they are quite insufficient to guide us in the valuation 
of iron with that degree of accuracy which the importance 
of the matter would warrant, it would be well to consider 
how far analysis will help us. 

In endeavouring to put a money value to the losses 
occasioned by improper composition, it will be convenient 
first of all to take the case of an acid Bessemer shop, as 
representing the simplest form of the conversion of pig 
into malleable iron. Supposing the size of converters, 
engines, &c., determine that the operation can be satis- 
factorily conducted with 


3,52 
1.75 


and the other metalloids remaining the same, the manager 
is compelled to use a metal containing 


Total carbon ... 
Silicon... a 


Total carbon ... 


Silicon... k 5.27 


4.00 

3.00 ¢ 7-00 

we know that the cost of his pig will be increased 
(7.00—5.27)=1.73 per cent. ; to the cost of the pig, say 
503., must be added the cost of conversion; putting this 
at 10s. we have a waste of 1.73 per cent. of 603.=1.03 per 
ton of steel ingots—a very serious amount in itself, to 
which, however, must be added the cost of the extra wear 
and tear of linings, and therefore waste of metal due to 
the increase of temperature arising from the use of 
such pig, the restriction of output and inferiority of pro- 
duct, the cost of which will certainly not be less than 
that due to waste of metal. These items therefore would, 
in an ordinary size converting house, if allowed to go on, 
imply a loss of at least 37. per 24 hours. 

As showing the inferiority of product arising from 
neglect of analyses in steelmaking, I show two specimens 
of Bessemer steel, one containing 0.95 silicon and the 
other 0.97. A temperature had been reached in their 
manufacture at which this metalloid ceased to burn or 
only burnt at a much diminished rate, Both steels are of 
course quite useless for the purposes for which they were 
intended, i.¢.,the manufacture in one case of thin sheets 
and in the second of screwed bolts. 

Proceeding then from the simpler case of the Bessemer 
converter, we can discuss the effect of various elements on 
the value of pig in the puddling furnace. Experience has 
established the fact before mentioned that malleable iron 
may be satisfactorily produced from a pig or mixture of 
pigs of the following composition, and the results obtained 
from this composition are so excellent that it may for the 
purposes of calculation be regarded as a standard mixture 


Standard Pig (Puddling). 





Graph. carbon 3 30 
Combined carbo 0.30 
Silicon ... Sed 1,25 
Phosphorus 1.00 
Manganese 0.50 

Totals 6.35 


Iron by diff... 0. 93.65 


Each pig will work into puddled bar with a waste of 
only 3} or 34 per cent. 

Now experience in basic steelmaking, as well as analyti- 
cal and theoretical considerations, lead to the conclusion 
that in the removal of phosphorus and silicon from pig 
something like seven times and five times their weight of 
iron is respectively absorbed, when oxide of iron (fettling) 
is used for their removal. 

Taking, then, these figures, and assuming (1) that the 
carbon of the pig is replaced by an equivalent weight of 
iron reduced from the fettling, and (2) that best iron is 
produced, and therefore that the amount of fettling ia not 
restricted—how does the money value of such a pig as I 
ee mentioned compare with that frequently used in a 

orge? 

An average analysis of pigs used largely in this district 


for puddling gives the following result. We will call this 
No. 2 pig and the former No. 1: 
No, 2. 
Silicon ... sh " 2.75 
Phosphorus... Be 1.75 


It follows that No, 2 should cost (2.75+1.75) -(1.25+ 
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TABLE I.—On THE Va.uation or Pic Iron. 
































































































































“ AB.” “OK.” ay | hg 
Marks noni e oe a 
H | 
=) co 4 2. | SA RR fe tht. os 
Graph. carb. 2.60 | 265 | 2.10 | 2.72 | 210 | 2.05 | 2.96 2.78 2.85 | 2.70 | 257 2.00 
Combined carb. 0.15 0.30 | 0.52 0.84 0.72 | 0.56 0.64 0.84 0.34 | 0.52 | 0.70 0.95 
Silicon 4.10 3.60 3.40 3.20 1.91 1.85 | 2.82 1.98 4.60 4.50 3.70 3.46 
Sulphur Le 0.08 | 0.05 | 0.07 0.08 0.04 0.05 0.06 0.06 0.04 | 0.04 0.06 0.05 
Phosphorus .. 1.25 125 | 1.28 1.30 0.63 0.62 0.60 | 0.63 3.50 3.58 | 8.60 3.50 
Manganese .. 1.10 0.90 | 0.80 0.71 1.68 1.60 | 1,92 1,56 } 1,20 1.10 | 0.92 0.78 
Totals.. 9.24 | 975 | 817 | 7.85 | 7.08 | 6.72 | 8.20 7.35 | 12.63 | 1244 | 11.55 | 10.71 
Iron by diff. 90,76 91 25 91.83 92.15 | 92.92 | 93.28 | 91.86 | 92,15 87.47 87.56 | 88.45 89.29 
Price at works 41s. | 40s, | 40s, 39s, 523, | Sle. | 508. | 60s. |3286d.| Sls. | Sis. | 358, 
“ AN.” “ SH.” oN.” 
Marks ; : 
. } 4 3 | 4 1 2. | 3 | 4 1 | 5) 6s ae 
Graph. carb... 2.75 265 | 2.10 | 1.60 2.72 2.64 2.32 1.84 | 1.55 1.75 | 2,05 2.15 
Combined carb. 0.33 0.50 0.84 0,98 0.20 0.40 0.72 0.99 0.55 0.96 | 0.61 ; @ 59 
Silicon 8.70 3.00 | 2.70 2.00 3.10 2.67 2.27 1.30 3.02 2.79 | 2.09 | 2.40 
Sulphur ae 0.04 0.06 | 0.07 0.08 0.05 0.04 0.06 | 0.07 0.08 0.15 | 0.03 | 0.05 
Phosphorus 0.90 0.88 | 0.84 0.84 2.88 2.89 (| 3.00 | 2.90 1.68 1.71 | 1.64 } 2.79 
Manganese .. 1.10 0.90 0.80 0.70 1.30 | 0.95 | 1.00 | 0.90 0.33 0.24 | 1.06 | 0.57 
Totals.. es eat $2 7.99 7.35 6.20 10.25 9.59 9.37 | 8.50 7.23 7.60 | 7.38 8.55 
Tron by diff. .. a --| 91.18 92.01 92.65 93.80 89,75 90.41 90.63 } 91,50 92.77 92.40 | 92.62 91.45 
Price at works ee oot GSR 50s. 50s. 48s, 36s. 36s. 35s. 34s 34s. 34s. | 36s. | 31s. 6d, 
TABLE II, 
| “ JB. “En” 
Marks .. aks atin: = — ee ee et 
L 2. 3. 4. 5. 6. 7. 0. 1, 2. 3 
Graph. carb. 2.15 2.75 2.85 2.65 2.60 2.90 2.70 2.50 3.10 3.30 2.44 
Combined carb. 0.66 0.34 0.29 0.43 0.15 0.10 0.16 0.20 0.10 0.32 0.45 
Silicon 0.46 1.88 2.63 2.18 3.09 2.88 3.00 2.40 3.00 2.28 2.14 
Sulphur ae 0.11 0.10 0.02 0.06 0.01 0.04 0.04 0.05 0.04 0.06 0. 08 
Phosphorus .. «| 0.72 0.94 2.52 0.76 1.34 1,05 1.93 1.34 1.05 1,19 1.63 
Manganese .. te --| 0.52 0.82 0.68 0.93 0.33 1.08 0.94 0.35 1,00 0.51 0.25 
Totals.. a --| 4.62 6.83 8.99 7.01 7.52 8.05 8.77 6.84 8.29 7.66 6.99 
Iron by diff. .. aa .-| 95.38 93,17 91.01 92,99 92.40 91.95 91.23 93.16 91.71 92.34 93.01 
Price at works ..| 828. 6d. | 50s. 82s. 6d.| 478. 6d.| 40s. 52s. 6d, | 40s. 40s 54s 42s. 6d. 40s. 
o MP.” sca o 7 & 
Marks 
1 2. 3. 4. 5. a 2. 3. 4. 5 6. 
Graph. carb... 1.70 0.94 3.30 2.05 1,24 3.42 3.06 3.32 2.52 2.30 2.40 
Gunbined carb. 0.55 0.90 0.08 0.12 0.36 0.28 0.51 0.73 0.87 0.80 0.73 
Silicon 1.11 2.00 3.00 2.97 2.13 2.41 1.96 1.70 1.49 1.86 1.39 
Sulphur ae 0.03 0.04 0.08 0.09 0.04 0.04 0.08 0.02 0.14 0.04 0.11 
Phosphorus .. 0.13 0.67 0.10 0.27 0.55 0.04 0.62 0.09 0.57 0.56 0.48 
Manganese .. 1,21 1,39 0.52 0.43 1.20 1.20 0.62 0.15 0.34 0.86 1,10 
Totals.. 4.73 5.94 7.08 6.93 5.52 7.39 6.85 5.91 5.93 6.42 6.21 
Tron by diff. .. 95.27 94.06 92.02 94.07 94,48 92.61 98.15 94.07 94.07 93.58 93.79 
Price at works Unknown 56s. 82s, 52s 50s. 53s, 50s. 


























1,00)=2.25 per cent. less from this result alone. Now, 
supposing we price fettling at 15s. per ton, and that it 
contains 60 per cent. of iron, and compare the working of 
100 cwt. of Nos. 1 and 2 pigs : 


No. 1 Pig. 


Silicon. Cwt. of Fettling. 
1.25 x 5=6.25 ewt.of iron Fettling required at 
required for 60 per cent, =10,41 

. removal, 

Phosphorus, , 

1.00x7=7.00 ditto ditto 11.66 
22.07 


.*. 22.07 ewt. are required for the elimination of the 
phosphorus and silicon in 100 cwt. of No. 1 pig = 4.4 cwt. 
of fettling to the ton. Of course this does not represent 
the total amount of fettling required, perhaps 50 per cent. 
should be added to this on account of silicon.in the fettling 
itself, manganese, sulphur, &c., in the pig, so that we 
have about 6.6 cwt. of fettling to be used with No. 1 pig.” 


Proceeding with 


No, 2 Pig. 
cwt. 
2.75 x 5 = 13.75iron, fettling at 60 per cent, = 22.91 
175 x 7=1225 ,, $9 60 . = 20.41 
43,32 
= 8,66 to the ton 
= 12.29 5, 55 
or adding 50 per cent. 


If we put the respective costs of Nos. 1 and 2 at 42s. 
and 40s., prices which I am aware have been actually paid, 
on 100 cwt. we get 210s. and 200s. worth of pigs ; as, how- 
ever, we have 2.25 per cent. less iron producing material 
in the one case than in the other, and the same cycle of 
operations has to be gone through as if the deficiency did 
not exist, if, therefore, we add 15s. for fuel, labour, and 
establishment charges per ton, we raise the cost 753. per 





* On 100 owt. the addition of 50 per cent. would raise 





the amount of fettling used to 33,10 cwt, and 64,90 cwt. 
respectively. 





~~ ALEX. E. TUCKER, 


100 cwt. Now 2.25 cwt. at 200s. + 75s. = 6.18s., our 
5 tons of pigs should therefore be placed at 210s. and 
206.18s. when charged to the puddling furnace, and not at 
210s, and 200s. But No. 2 pig will consume 64.98 — 33.10= 
31.88 cwt. of fettling more than No. 1, this at 15s, = 
23s. 7d. 

This equals 4s, 7d. on theton. Hence instead of paying 
42s, and 40a, respectively, we are paying 42s. and (40s. + 
1s, 2d. + 4s. 7d.) = 45s. 9d., although the extra 3s. 9d. is 
not paid to the pig maker, nor does this 3s. 9d. represent 
the total loss, for it will be evident that there must bea 
smaller output than is possible with a purer pig, there 
will be more labour and more fuel to be paid for, more of 
them in considerable items. These figures, therefore, work 
out to a very large amount, and appear so considerable 
because of the low price I have put upon the better pig; 
this, however, was the price actually paid. ; 

Again, if the percentage of silicon and phosphorus is 
greater than that of No.2 pig it will not be practically 
possible to produce a first-class bar without bleeding the 
furnace, the latter not being capable of holding the cinder, 
which would have to be produced to obtain a good bar. 
When the silica of the cinder exceeds 28 per cent. it rapidly 
ceases to be capable of absorbing phosphorus, and experi- 
ments have shown that at 30 per cent. of silica absorption 


entirely ceases. Hence the enormous er of fettling | be, 


necessary to get anything like a fair puddled bar from a 
charge of cinder pig. : 

Ihave endeavoured to simplify my explanations as much 
as possible, of course there are other considerations concern- 
ing the remaining metalloids which I might have discussed, 
but I thought it would be better to avoid all figures which 
would be unnecessary in establishing the fact that great 
loss may go on unless we connect the composition of a 
pig with its cost. I need hardly say how formidable 
these losses become when they can be detected in the value 
of a ton of pig, and may, therefore, be continued through 
considerable periods. I am aware that even more impure 
pigs are sometimes used than those I have named, in 
which case the discrepancies between actual and real costs 
will be more conspicuous. Theillustrations I have given, 
however, will, I think, be sufficient. iit Io Bolt 

Having compared fractures and composition, it will at 
this point be convenient to finally compare composition 


and prices paid, and I take this opportunity of thanking 
many gentlemen who have assisted me by allowing me 
to quote analyses and giving me the current prices of the 
pigs. For obvious reasons, although permission has, in 
some cases, been given me to do so, I do not propose to 
give names. 


Taking the case of samples M and é. From the fore- 
going remarks you will rightly conclude that if 5 is 
worth 53s., No. 6 is worth 53s. Gd. Again, in 53, and 


s6Q” 


JB, the difference should be about 2s., whereas it is 10s, 


and so on. 

In conclusion, therefore, I have endeavoured to point 
out: 

1. The unreliability of fracture as an indication of com- 
position, 

2. How the approximate value of a pig for forge pur- 
poses may be estimated. 

3. The extraordinary want of relation between some of 
the market prices of pigs and their real value. 

It seemed to me that the consideration of this subject 
of valuation was one eminently suited to the Birmingham 
section of the Society of Chemical Industry, the chief 
object of which is to render science subservient to 
manufacture, or, what is the same thing, put it in what 
words we will, to make science remunerative, 





THE MINIMUM POINT OF CHANGE OF 
POTENTIAL OF A VOLTAIC COUPLE,* 
By Dr. G. Gorz, F.R.S. 


In this communication is described the following very 
simple method of detecting the influence of the minimum 
proportion of chlorine or other soluble substance, &c., 
upon the electromotive force of a voltaic couple (Nature, 
vol. xxxviii., p. 117). 

Take a voltaic couple, composed of an unamalgamated 
strip of zinc or magnesium (the latter is usually the most 
sensitive), and a small sheet of platinum, immersed in 
distilled water, balance its electric pote_.tial through an 
ordinary galvanometer of about 100 ohms resistance by 
that of a precisely similar couple composed of portions of 
the same specimens of the same metals, immersed the same 
moment as the other pair in a separate quantity of the 
same water, and gradually add to one a the two cells 
sufficiently small and known quantities of an adequately 
weak solution of known strength in a portion of the same 
water, of the substance to be used, until the balance is 
upset, and take note of the proportions of the substance 
and of the water then contained in that cell. In the pre- 
sent experiments a magnesium platinum couple was 
employed. 

he minimum proportions required with several sub- 
stances were as follows: Potassic chloride, between 
1 part in 3875, and 4650 parts of water; potassic chlorate 
between 1 in 4650 and 5166 ; hydrochloric acid between 1 in 
516,666 and 664,285; and with chlorine between 1 in 
15,656,500,000 and 19,565,210,000 

The proportion required of each different substance is 
dependent upon very simple conditions, viz., unchanged 
composition of the voltaic couple, a uniform temperature, 
and employing the same galvanometer. The apparently 
constant number thus obtained may probably be used as 
tests of the purity or of the uniformity of composition of 
dissolved substances. 

The “minimum point” varies with: 1, the chemical 
composition of the liquid ; 2, the kind of positive metal; 
3, to a less degree with the kind of negative metal ; 
4, the temperature at the surface of the positive metal, 
and at that of the negative one; and 5, with the kind of 
galvanometer employed. 

The order of the degree of sensitiveness is manifestly 
related to that of the degree of free chemical energy of 
the liquid, also to the atomic and molecular weights of 
the dissolved substances, and to the ordinary chemical 
groups of halogens. The greater the degree of free 
chemical energy of the dissolved substance, and the greater 
its action upon the positive metal, the smaller the pro- 
portion of it required to change the potential. 

As the “minimum point” of a chemically active sub- 
stance dissolved in water is usually much altered by adding 
almost any soluble substance to the mixture, measure- 
ments of that point in a number of liquids at a given tem- 
perature with the same voltaic pair and galvanometer, 
will probably throw some light upon the degree of 
chemical freedom of substances dissolved in water. 








WarTER SUPPLY IN QUEENSLAND.—A bore put down at 
Blackall for fresh water has been successful, water having 
en tapped at a depth of 1650 ft., while it is now flowing 
over the surface at the rate of 100,000 gallons per diem. 
This excellent supply of artesian water is certain to 
stimulate pastoralists to persevere in their search for the 
underground reservoirs which are daily being proved to 
exist in the interior of Queensland. Indeed, private 
—— is already at work in this direction, and adviees 
from Westland station, on the Thomson, state that at a 
depth of 1540 ft. a stratum of soil has been struck which 
induces great expectations that before another 100 ft. 
have been bored a liberal water supply will be tapped. 
The boring apparatus used for the Blackall experiment is 
now, by order of the Queensland Government, being re- 
moved to Tambo with a view to obtaining for that town a 
permanent water supply. 





* Abstract of paper read before the Royal Society 
June 14, 1888, 
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THE ROTA ENGINE. 

On the present page we illustrate a new type of high- 

eed engine which is at present being exhibited by 
Messre, Glen and Ross, of Glasgow, on their stand in 
the Glasgow Exhibition. As will be seen the engine 
consists of a cylindrical casing A, the ends of which are 
closed. There is acentral hollow shaft B carried upon 
bearings in the standards X. This shaft has in it ports 
for admission and eduction of steam, the space inside 
being divided by a central web to form admission and 
exhaust passages, as shown by bb, Fig. 1. Fitted 
eccentrically upon the shaft and within the casing is a 
cylindrical boss C through which the inlet and exhaust 
ports C C' are carried to the interior of the casing. This 
arrangement is adopted so that there may be no pas- 
sages left full of steam after the cut-off has taken 
place. Concentric with the boss C isa 2ylindrical ting 
D fitted within the main casing A, and between it an 
the boss are fitted a series of segmental pistons E KE, 
filling up to a greater or less extent what forms the 
steam space within the inner ring D, The pistons E E 
are held in equal angular positions relatively to the 
axis of the main casing, to which they are connected by 
means of slides F F working in radial slots formed in 
the casing A. As the distance of the pistons from the 
axis varies according to their position around the 
eccentric boss C their distance eo also varies, those 
pistons bearing on the portion of the boss having least 
eccentricity being close together, whilst those on the 
opposite side are furthest apart. As the pistons travel 
round the eccentric boss their speed is highest at the 
point of greatest eccentricity, and the ports C C! are 
formed to admit the steam between each pair of pistons 
just after they pass the point of least eccentricity, and 
to exhaust as they pass the point of greatest eccentricity 
of the boss, The steam, however, can be cut off at any 
desired point, and will expand while the piston is im- 
pelled forward at a greater relative velocity than that 
following it, so that the intervening space becomes 
greater until the line of greatest eccentricity is reached 
and the exhaust from between that pair of pistons 
takes place. Each succeeding piston as it comes round 
is thus acted on in lice manner, and a continuous rotary 
motion is thus imparted to the outer casing A; the 
inner ring D being free to rotate with it and accom- 
modating itself by sliding within the main casing to 
the radial sliding movement of the pistons relative to 
the axis of the casing. The central hollow eccentric 
shaft B is held stationary whilst the main casing A 
forms a flywheel revolving upon it. 

The engine has been designed with a view to dis- 
pense with a very high speed of pistons. It will run 
from 800 revolutions per minute down to 15 revolutions 

er minute. The patentees are Messrs. Ross and 

‘Dowall, Messrs. Glen and Ross being the makers. 
The principle may be adapted to other forms than that 
illustrated. In the case of a reversing engine the main 
casing is fixed to a soleplate whilst the shaft alone 
rotates. 

We are informed that these engines have been 
thoroughly tested with highly satisfactory results, both 
in regard to economy, silent running, and steadiness, 
and it is expected that they will come into use for 
driving dynamos, pumps, fans, &c. 





DALRYMPLE-HAY’S CURVE RANGER. 

In vol. xliv., page 514, we published an illustration 
and a description of the curve ranger invented by 
Mr. Harley H. Dalrymple-Hay, and manufactured by 
Messrs. Elliott Brothers, of 101, St. Martin’s-lane, 
London, W.C. The instrument answered its purpose 
admirably, but as it served no other end than that of 
ranging curves it formed an additional item in the 





engineer’s equipment, and involved a relatively large 
outlay. Since the date of our previous notice a modifi- 
cation of the instrument has been devised by which 
the curve ranging apparatus can be combined with or 
added to an ordinary theodolite, as shown by the 
engraving on the present page. 

The part to be added to the theodolite consists of a 
friction roller a with an index c mounted on a gra- 
duated spindle b, along which it can be slidden to take 
upa position at any required radius. On the end of 
the spindle is an index moving over a dial d. The 
roller @ runs in contact with a table or shelf, which 
can be moyed round the instrument as required, and as 





THE ROTA ENGINE. 
CONSTRUCTED BY MESSRS. GLEN AND ROSS, ENGINEERS, GLASGOW. 
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THE DALRYMPLE-HAY CURVE 
CONSTRUCTED BY MESSRS. ELLIOTT BROTHERS, 


the roller moves it 1otates the index. It is evident 
that the nearer the roller is to the dial d the smalier is 
the angle through which the telescope must be rotated 
to move the index over one degree of the dial. The 
following is the method of setting out a curve with 
this instrument : Having set up the instrument at the 
commencement of the curve A, move the disc a along 
the graduated scale b, until the setting index c fixed to 
the disc coincides with the division on the scale cor- 
responding to the number of chains radius in the curve. 
Thus if the curve to be set out is of 60 chains radius, 
move the disc a along the scale b until the edge of the 
si index ¢ is coincident with division marked 60. 
Now direct the telescope along the tangent to the 
curve A B, and bring the needle to the zero of the dial 
d, clamping both the clamps e and f. Perfect the 
bisection of the cross-hairs in the diaphragm of the tele- 
scope with the pole at B by turning the tangent sciew 
g. If the curve bends to the right as in the figure, 





RANGER. 
LONDON. 


turn the tangent screw h until the needle indicates 99 
on the dial. In this position the telescope will point 
along the chord line AC, along which measure a chord 
of one chain, C will then be the first peg in a curve of 
60 chains radius. To obtain the second tangential angle, 
again turn the tangent screw A, in the same direction 
until the needle points to division 98 on the dial. The 
telescope will then have described the second tangential 
angle, and will point along the chord A D. To obtain 
D, measure the chord line C D intersecting the line of 
sight, ADin D. This determines the second point, 
and soon; a considerable number of points can be easily 
set out. Ifthe curve bends to the left, the needle, 
instead of pointing to 99, 98, 97, &c., should be made 
to point to 1, 2, 3, &c., divisions on the dial, by turn- 
ing the tangent screw / the reverse way. 





Water Suppiy oF WINNIPEG.— Winnipeg is laying ten 
miles of water mains, 
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MILL ENGINES.* 
By B. H, Tuwalrte. 
(Concluded from page 46.) 

THE next markedly striking improvement—in fact the 
most important since Hornblower’s patent—was to come 
from a citizen of the great Republic of the West, named 
G. H. Corliss. In a letter that the author has recently 
received from this veteran and great engineer, whose 
noble features remind one of Liszt, an inventor in the 
art of harmony, the genius of creation only being slightly 
diverted, Mr. Corliss says : ‘‘The 17th of this February 
of 1888 is the fortieth anniversary of the starting of my 
first engine having the regulator combined with the cut- 
off valves, which was the first application ever made in 
practical form of this mode of regulation. This engine 
was of the walking beam type, and was developing a 
capacity of 260 horse-power during the first minute of its 
automatic regulation of the closing moments of itsinduction 
valves, It was constructed throughout with reference to the 
introduction of this new feature. The cylinder was 22 in. 
in diameter, and had a stroke of 6 ft., and worked under 
60 lb. boiler pressure. This was my first effort, which has 
since culminated in giving the generic name to the Corliss 
engine. ”’+ 

his striking practical innovation in steam engine prac- 
tice would thus occur on February 17, 1848, and by this one 
invention the steam engine has been raised from the com- 
paratively high degree of poe as left by Watt, to 
almost the highest practical efficiency as an instrument 
for converting heat into work. It is only justice to add 
that Watt invented a liberating valve, actuated by gravity, 
but the contrivance is very premature when compared 
with Corliss’s refined arrangement ; en passant, it may be 
suggested here that the horizontal cylinder engine would 
probably be the outcome of the application of steam en- 
gine to locomotive purposes, as previous to Stephen- 
son’s invention of the ‘ ket,” the mill or stationary 
engine was generally of the vertical cylinder and beam 


type. 

Although the Corliss valve was introduced in 1848, it 
was some years after before it was put in operation in 
Europe. Another form of valuable automatic cut-off was 
introduced in 1867 by Mr. Charles Brown, at the works of 
Sulzer Brothers, at Winterthur, in Switzerland. 

Mr. Brown, who is one of the most eminent of living 
English engineers, exhibited this valve at the Paris Ex- 
hibition in 1867, where its action caused a veritable sen- 
sation, and obtained for Mr. Brown the Grand Prix. 
Mr. Brown, in a letter to the author, tells of a friendly 
competition that occurred between Mr. Corliss and him- 
self at Winterthur, between engines of precisely the 
same capacity, one with the Corliss, the other with the 
Brown valves. The engines worked the tool shops of 
Sulzer Brothers, in interthur. Mr. Brown stated 
that the trials were decidedly in favour of his valve, 
indeed as much as 30 per cent. more steam being required 
for the Corliss engine. Since then, the Brown type of 
valve has become the predominating type in mill and 
other high-class engines on the Continent. Mr. Brown 
introduced a modification of his valve in 1871, with 
disengaging gear, this latter arrangement being patented 
by Messrs, Sulzer Brothers, in 1872. later and 
most admirable modification of the double lift or Brown 
valve has been effected recently by Dr. Proel, of 
Dresden. 

Among the most important of the instruments of preci- 
sion by which to measure the character of the dynamic 
energy of a steam engine, are the steam engine indicator, 
as perfected by Richards, the planometer, by which to 
measure the area of the indicator diagram, the Appold or 
Brauer,t and other dynamometric brakes, by which the 
exact and actual power produced can be ascertained, and 
the Moscrop speed and pressure recorder, which is an im- 

rtant adjunct to the engine, and which will be more 

ully referred to later on. 

Before comparing the efficiencies of the different types 
of modern mill engines, it may be as well to consider the 
salient peculiarities connected with the manufacture of 
the two typical classes of textile fabrics—the cotton and 
woollen. In cotton mills the steam required for heating 
purposes in this textile process, is limited to the heating 
of the mill in cold weather, and the steaming or slashing 
of the yarn; the steam can, according to Mr. Henthorne, 
the president of the American Society of Mechanical 
Engineers, be readily and economically furnished from a 
receiver (the invention of which we owe to the ingenuity 
of an eminent English engineer, Mr. Cowper), p'aced be- 
tween the two cylinders of a compound engine, and at or 
under a moderate pressure of 8lb. For this textile pro- 
cess it is undoubtedly a necessity of competition that the 
steam engine should be constructed on the most advanced 
principles of applied science, in order to reduce the cost 
of production. For woollen mills, with dye-houses 
attached, or for purposes where one-half the steam gene- 
rated is required for various departments in the process 
of manufacture, it is not so economically advantageous. 
In this instance a high-pressure non-condensing engine 
may best be used, as the heat remaining in the steam after 
work in the steam engine would be quite ample for the pur- 
poses of the manufacturing operations. In such instances 
the method of generation deserves some consideration. In 
all instances when the steam is not required except for 
driving the engine, the advantages of aprlying principles 





* Lecture delivered before the Textile Society, York- 
shire College, Leeds, February 28, 1888. 
Mr. Corliss died four days after the date referred to 
in his letter to the author. 
t A description of the Brauer dynamometric brake by 


M. Walther Meoce, and translated by the author, may 
be found in vol. lxxx. Proc. Minutes Inst. C.E. 








in accordance with the laws of thermodynamics will be 
evident ; this involves, to obtain the fullest efficiency by 
Carnot’s law : 

1. The working with the highest pressure of steam 
safely attainable. 

2. The greatest number of expansions available with- 
out risk of condensation. 

8. The highest piston speed that is compatible with 
steadiness of running. 

4. The reduction of the steam by condensation to the 
temperature of water. 

The value, theoretically and tabularly expressed by Mr. 
en of expansion engines, is clearly shown, as 
ollows : 


Table showing the Theoretical Power due to the Use of the 
same Quantity of Steam when Used under Different 
Ratios of Expansion. 


Number of Ex- | 








Point of Cut-Off. pansions. | H.P. 
Full stroke .. 0 | 100.0 
; a. es 2 | 169.3 
. Jig 3 209.8 
££ ~% 4 | 238.6 
- We 5 260.9 
3 ” 6 | 279.1 
Bs avid 7 | 294.5 
: aa 8 307.9 
a 9 319.7 
anew ds 10 330.2 
iweiea 11 339.7 
el i 12 348.4 
we re 13 356.4 
2 ae 14 363.9 
ee 15 370.8 
Weis “a 16 377.2 
5 a 17 383.3 
a ® 18 389.0 
Waa etic ctarer xs 19 394.4 
wea Ae ee a 20 | 399.5 








Referring to the Table, it will be observed that by 
working the steam under twenty expansions, as applicable 
in mill engines of the highest class, an advantage, equiva- 
lent to 400 per cent. is obtained from the same weight of 
steam over the result if the engine had been an ordinary 
full stroke and non-expansive engine. 

Appended is a Table to which we are also indebted to 
Mr. Henthorne. 


Showing the Yearly Saving by Compounding Existing En- 
gines, based upon a Saving of about 20 per Cent., or 
4b. of Fuel per Hour, per Indicated Horse-Power, and 
fuel 4.50 Dols. per Ton of 2240 lt. Running Time 3000 
Hours. 














| 
Saving in Fuel per | Saving in Fuel per Year 
—_ Year of 309 Days of a of 309 Days of Ten 
*, Ten Hours each. . Hours each. 
| dols. dols. 
200 | 620.75 850 | 2638.22 
225 | 698.35 875 2715.82 
250 | 775.94 900 | 2793.41 
275 | 853.54 925 | 2871.00 
300 931.13 950 | 2948.60 
mo | Meet =| wow) 
375 | 1163.92 1025 | 3181.38 
400 | 1241.51 1050 | 3258.98 
425 | 1319.11 1075 | 3336.57 
450 | 1396.70 1100 | 3414.17 
475 | 1474.50 1125 3401.76 
500 | 1551 8 150 | . 
625 | 1629.49 1175 | 3646.95 
550 | 1707.08 1200 | 3724.55 
575 | 1784.68 1295 | 3802.14 
600 | 1862.27 1250 3879.74 
625 | 1939.87 1275 | 3957.33 
650 | 2017.46 1300 4084.93 
675 | 2095.06 1325 4112.52 
700 2172.65 1350 4190.12 
725 | 2250.25 1375 4267.71 
750 2327.84 | 1400 | 4345.31 
775 2405.44 1425 | 4422.90 
300 | 2483.03 1450 | 4500.50 
825 2560.63 1475 | 4578.09 
1500 | 4655.69 








Mr. Henthorne adds the following to the Table: 

*‘ In this connection the question will naturally arise : 
What will be the cost of making such changes per horse- 
power? And in reply thereto, from a careful estimate of 
such work, he would say, that 4 dols. per horse-power 
would cover all of the expenditure therefor; and if we 
take as an example an engine of 1200 horse-power, the 
cost of compounding such machinery would amount to 
about 4800 dols., whereas the saving in fuel by one year’s 
service would, by reference,toTable, amount to 3724 dols., 
or approximately pay for oe such changes in about 
sixteen months’ service, the advantages resulting from 
making such changes being obvious. 

“In regard to the compounding of existing engines 
employed as the motive power of cotton industries, he 
believes a very substantial benefit may be derived by so 
doing for a comparatively small outlay; and, in fact 
realise the cost of making such changes by a short period 
of its operation, and thus in turn reduce materially the 
cost of production of the manufactured product. 

‘He cannot conceive of a more substantial reward for 
the conscientious consideration of manufacturers than is 
offered by the foregoing suggestion to ne their 
existing engines, and thus place their steam plant upon an 
economical basis.” : ; ; 

The advan of rapid or high piston speed is that for 
a given unit of heat absorbed in producing motion, there 





is less heat lost by convection and radiation from side of 
cylinder, the curve approaching to the adiabatic in pro- 
portion as the piston speed is increased. 

Regulation of Engine Speed under Varying Loads.— 
It is only within quite recent years that serious attention 
has been given to the speed conditions of a steam engine, 
and from the date of Corliss’s invention, if we except 
Brown’s valves, no improvement has been of such value to 
steam users, and to the best interests of the condition of 
the mill engine, as the speed recorder, invented by Mr. 
Moscrop. This instrument records the pressure of the 
boiler automatically, and simultaneously with an intel- 
ligible record of the motion and speed of the engine, and 
could no doubt be made to indicate the curve of steam 
pressure in the cylinder as well, by which the indicated 
work of the engine could be compared at different periods, 

The introduction of the Moscrop recorder has demon- 
strated certain important facts, which are here given. 

1, All engines oscillate above and below the average 
speed, so that 60 strokes a minute does not necessarily 
mean one stroke per second. 

2. Degree of oscillation determines degree of steadiness 
as distinguished from speed. 

3. The unsteadiness of engines may be divided into two 
classes. Firstly, that caused by the intermittent impetus 
given to the piston by the steam; this is corrected more 
or less by the flywheel. Secondly, the unsteadiness 
caused by the constantly varying proportions between the 
power and the load; this is corrected in a degree by the 
governing gear. 

4. Flywheel unsteadiness is frequently intensified by 
(a) the engine being out of balance, such as, for ex- 
ample, in an engine having two cranks, by the respective 
——— not exercising equal power ; (5) late cut off ; (c) 
slow speed or low rate of revolution. 

5. A prolific source of unsteadiness is the imperfection 
of the engine governing gear. The experience following 
the application of the recorder to several hundred very 
large engines, shows that an engine has frequently to in- 
crease its speed six per cent., before the centrifugal force 
of the governor can overcome the friction of the gear, or 
per contra, and as bad, the gear is too loose in its action, 
and, even if correctly adjusted, it is found that by an 
alteration of s it cuts off too much or too little. 

6. A grave fault is the use of the throttle valve as a 
cut-off ; the consequence is, that when the load is con- 
stantly varying, the governor is insutticiently sensitive, 
as a second alteration in the load occurs before the valve 
becomes accommodated to the first ; the result is extreme 
unsteadiness. 

Mr. Moscrop’s recorder enables the mill manager at a 
glance to examine the pulsation of the prime motor, and 
the peculiar configurations traced by the pencil will 
enable him to interpretate the source of irregularities with 
unerring precision. Imperfect balance of engine, bad 
proportion of dynamic parts, and imperfect setting of 
valves can be discovered, and a standard of perfection 
is provided, by which the owner can approach, and by 
which the engine would have less local friction in its bear- 
ings, would labour less, and there would be less backlash, 
less straining of parts, and reduced lubrication and attend- 
ance required, and less liability to breakdowns. By the 
erratic movement of the recorder pencil, defects have 
been discovered in time to prevent serious breakdowns. 

The Ei ie Advantages of Automatic Cut-off Gear.— 
Although we have just passed the date of the fortieth 
anniversary of the introduction of the Corliss valve gear, 
nevertheless there are many engineers in this country 
who still construct engines of the old throttle governed 
type, even though it possess palpable and serious im- 
perfections, of which the following are the most 
salient : 

In ordinary throttle governed engines the admission of 
steam is generally cut off at five-eighths of the length of 
the stroke. When it is subjec to variable loads, in 
order to secure something approaching to uniformity of 
speed, the governor has to throttle the steam admission 
from the boiler pressure to that required to effect at the 
required velocity the propulsion of the piston, so that for 
all loads below the highest the engine is designed for, the 
steam admission is wire drawn. “- reference to the dia- 
gram of a throttle governed engine will show this. 

With an engine of this kind, the steam rarely acts, with 
an initial pressure in the piston, higher than 70 per cent. 
of the pressure in the boiler. A clear example of the 
economy of variable expansion gear is shown by com- 
paring the diagrams of two engines precisely alike, except 
that one is worked with the ordinary throttle governing 
gear, and the other by variable expansion. The ‘* Exem- 
plaire” is an engine with 18-in. cylinders and 40in. stroke, 
making 75 revolutions ; this engine would consume steam 
at the rate to produce a working effect of 102 horse-power 
=42.8 lb. per indicated horse-power per hour with throttle 
governing, and 21.7 lb. per indicated horse-power when 
working expansively. This is equivalent to an effected 
economy in the latter of 34 per cent. 

The following is a financial example of the economy 
that would be effected by the replacement of a throttle 
governed high-pressure non-condensing engine by a com- 

und condensing engine with variable expansion gear. 

aking as an example an engine capable of indicating 500 
horse-power. 

In the calculations the following factors are taken : 

1 1b. of steam coal is taken as capable of evaporating 
8 lb. of water, 

The fuel is estimated to cost 5s. 6d. per ton, delivered 
and fed into boiler furnace. 

A fair expenditure of steam for a throttle governed 
high-pressure engine would be 40 lb. per indicated horse- 
power, whereas a modern compound condensing engine, 
with variable expansion gear, would never require more 
than 20 lb. per indicated horse-power. 

Taking 320 working days in a year, and assuming the 
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engine works ten hours in each day, then the weight 
- fuel used by both types of engines would be as fol- 
OWS : 

High-pressure throttle governed engine : 


320 x 10 x 500 x 40 Ib. _ 7” 
8x 2040 =3571.4 tons at 5s. 6d. = 982. 
The compound condensing engine with variable expan- 
sion gear would require half this fuel, or 


srk =1785.7 tons at 5s. 6d. =4911. 


The annual balance in favour of the high-class engine 
is therefore 4911. ‘ 

Taking the life of both engines at 20 years, then, durin 
this period, a saving equivalent to 491 x 20=9820/. woul 
be effected, which in London, where the fuel of the same 
calorific value would cost at least double the amount 
taken, would be increased to 19,640/., this latter sum 
representing the amount of the annual saving, with fuel 
at 5s, 6d., capitalised at 24 per cent. 

So that we see the financially economic wisdom of an 
expenditure effected under the dictates of science. The 
advantage, however, is not altogether gauged by the mea- 
surable financial quantity. ere are other numerous 
attendant benetits derivable from the application in prac- 
tice of scientific truths. Example: The steadier motion 
transmitted to delicately designed textile machinery. 
The saving of labour resulting from reduced broken fibres, 
warps, or threads, must be very considerable. There is 
also a reduced possibility of the breakdown accidents, 
an occurrence which occasionally may, during the running 
of contracts, play irremedial havoc with a connection, 
and entail a great loss. 

The Principal Types of Variable Expansion Gears.—The 
fundamental difference between the Corliss and the Brown 
automatic variable expansion gear is that the former is rota- 
tive, the valve cylinders working in the arc of a circle, while 
the latter are double-beat equilibrium lift valves. Great 
as are the advantages of the Corliss gear over those of 
the old Murdoch or sliding type, it nevertheless has some 
slight disadvantages—for instance, there is necessarily, 
from the principle of the valve, considerable frictional 
surface, and if not most accurately turned, and if the 
actuating gear is not accurately proportioned and ad- 
justed, the cylinders will become in time deformed and 
ake. In practice, the admission valves are found to 
lose their correct form before the eduction ones, the stroke 
of the admission valves varying continually, according to 
the degree of admission ; and this necessarily causes local 
friction on the surface of the valve, producing deformity, 
which, when developed sufficiently, allows the steam to 
leak. The contact surfaces of the valve are then rapidly 
eroded, and if the lubricating medium is of bad quality— 
such as olive oil—its oleic acid accelerates corrosive and 
erosive action. The Corliss valves, therefore, require 
accurate workmanship, careful supervision, and a pure 
and suitable lubricating medium, for which their excellent 
and economic qualities will mostamply repay. It may be 
caid in its favour that it is easier to turn an accurately 
fitting Corliss valve than one of the Brown, or double-beat 
type. 

: Dionis lift valve, from its principle of construction, is, 
however, unlikely to become leaky, as the surface contact 
is exactly uniform, there being nv more erosive action on 
one side than on the other, the wear is infinitesimal, and 
there is a very small resistance to the passage of steam. 
This valve has all the advantages of the Corliss action, 
with somewhat more perfection and durability of me- 
chanical motion. It may here be stated that the famous 
and excellent firm of Sulzer Brothers, of Winterthur, enl 
a few days since celebrated the building of their 1000th 
engine with Brown’s valves. 

)r. Proell’s variable gear, which is a modification of 
the Brown valve, is beautifully simple in its working 
parts, strongly proportioned, and of durable construction, 
and is self-contained. The important advantage of Dr. 
Proell’s arrangement is its applicability to the ordinary 
7 of steam engine with the usual Murdoch or slide 
valve, 

The governor spindle in the Proell arrangement acts 
directly on the valve motions, and its sensitiveness is, 
therefore, very great. The regulation of the engine 
speed is most satisfactorily performed. 

The novel annular air cushion arrangement of suspend- 
ing the governor balls is also exceedingly neat and effective, 
and makes the governor prsctically astatic. There is an 
exceptional locale of frictional surface at the ends of the 
tripping pieces, but with specially hardened steel castings, 
four months’ work has left no appreciable effect ; and the 
Proell gear has worked on the Continent with satisfaction 
for four years. This arrangement is most suitable for 
engines of moderate speed. This Proell controliing gear 
is amenable to electric control by the addition of a magnet 
tothe tripping pieces ; the gear can, with a current of low 
potential, be controlled from any part of the mill, a great 
advantage in the event of accidents. 

This valve, applied to an ordinary old type McNaughted 
beam engine of 250 horse-power, eflected a saving in weight 
of steam used of 17 per cent. 

A very ingenious and highly effective arrangement of 
variable cut-off expansion gear, applicable to existing 
slide valve engines, has also been introduced by Messrs, 
Stevenson and Price, of Preston. The diagrams obtained 
from mill engines at Preston are satisfactory. 

We will now compare the efficiencies of high-class 
American, European, and English mill engines with 
Corliss, Brown, and Proell automatic and variable expan- 
sion gear : 

1. American Pructice.—Compound Corliss engine ope- 
rating at Nourse Mill, at Woonsocket, R.I. In reference 
to this mill, Mr. G. H. Corliss writes to the author as 
follows; “‘ This engine was constructed and furnished by 





me under a contract containing a guaranty that the coal 
used should not exceed 1,4 lb. per hour per horse-power, 
and it was stipulated that I should forfeit 1000 dols. for 
each 7; lb. of coal consumed in excess of the quantity. 
This engine has been running continuously since the date 
of the trial, October 15, 1884, with the same satisfactory 
results.” Tested by Mr. Henthorne; cylinders arranged 
tandem type; cylinders, 20 in. high-pressure ; 30 in. low- 
pressure ; stroke, 6 ft.; rated capacity of each pair of 
cylinders is 500 horse-power, or 1000 horse-power for the 
complete plant ; flywheel, 30 ft. in diameter, with a face 
of 110 in. arranged to accommodate four belts; each 
cylinder steam-jacketted ; high-pressure cylinder receives 
steam direct from boiler ; low-pressure from intermediate 
receiver. Steam for warming mill during the winter 
months, for the vapour pots in the weaving room and 
steaming room and slashing is drawn from the receiver at 
a pressure of about 8 lb., and, where possible, all drips 
are returned to a tank located in the boiler-room, and 
from whence, by connections with the pumps, it is de- 
livered to the boiler-room. 


Running time ... ae as .. ILhrs, 44m. 
Indicated horse-power (average of 

636 cards)... ai Ne we 499.1 
Pounds of fuel per indicated horse- 

power... 1.626 


The average revolutions being 57.10. 

European Practice.—Mill engines of Messrs, Aselmeyer, 
Pfister, and Co., of Nocera, in the province of Naples. 
Compound condensing engines by Sulzer Brothers, of 
Winterthur ; type, Brown automatic variable expansion 
gear; one 350 horse-power, and the other 450 horre-power ; 
together 800 indicated horse-power. 

Both cylinders and intermediate receiver, steam 
jacketted; the dimensions of the two engines are as 


follow : 
No.1 No. 2 
Engine. Engine. 


in. In. 
Diameter of pial cylinder 21.62 24 
Ww 40. 


ne t) pk 40 
Piston stroke ... be ae . 4117); 4.1195 
Number of revolutions ty sey 53.4535 

_ Messrs. Sulzer Brothers guaranteed a consumption of, 
in maximum, 0.85 kilos. =1.87 lb. per hour of best English 
coal per indicated horse-power. No deduction to be made 
for ashes or clinkers. Coals in trial to be South Wales, 
Prince, Newport, or Black Vein steam coal. Duration of 
trial ten days. 
Mean Results of all Trials, exclusive of Getting up Steam. 
No. 1 Engine. No. 2 Engine, 
Indicated horse-power ... 340.100 371.900 
Feed water per horse - 
power per hour... 14.073 lb. 13.68 
478 ,, 1.436 


Coal consumed per horse- 
power ... oe = B 
Inclusive of getting up steam. 
No. 1 Engine. No. 2 Engine. 
Indicated horse-power ... 341,310 371.460 
Feed water per _horse- 


power per hour 14.586 Ib. 14.181 Ib. 
Coals per horse - power 
per hour mi os 1.566 ,, an 


Mean quantity of unconsumed materials in coals, 7.75 
per cent. 

2. European Practice. —Compound mill engine, Dr. 
Proell’s variable expansion gear, erected by Messrs. 
Bromorsky and Schulze, of Prague, in the spinning mills 
of Herr Etrick, at Faromer, Bohemia. High-pressure 
cylinder, 25 in. ; low-pressure, 43 in. ; stroke, 4 ft. 18 in. 

The makers guaranteed that when working the maxi- 
mum load of 350 indicated horse-power—i.e., with a 12.5 
expansion—the consumption of steam should not exceed 
17.61b. of dry steam per horse-power per hour. For 
each 75 kilo. in excess of this consumption the makers 
engaged to pay a penalty of 500 florins (50l.) ; if the steam 
consumption exceeded 18$1b. the buyer was entitled to 
refuse to accept the engine, and could have power to claim 
compensation. Per contra, a premium was to be given to 
_ _— for a reduction of steam beyond that stipu- 
ated, 

Tests made by Professors Radinger and Dérfel. Re- 
sults: Duration of trial, seven hours. 

Steam consumption per horse-power indicated per hour, 
with an eight-fold expansion, equalled 15.7741b. With 
an expansion to twelve-fold it is calculated that the con- 
sumption of steam would not have exceeded 14.68 lb, per 
indicated horse-power per hour. 

English Practice.—The compound condensing Corliss 
mill engines at Messrs. Mayall’s mill, at Mossley, near 
Manchester, built by Messrs, Goodfellow and Matthews, 
Manchester: Cylinders arranged tandem, high-pressure 
cylinder, 24 in. ; low-pressure, 52in. ; stroke, 6 ft. Dura- 
tion of trial, two days ; conducted by Mr. Michael Long- 
ridge ; date of trials, June, 1884, 


Trial Trial 
June 13. June 14, 
Indicated horse-power... -- 888.35 862.34 
Feed water per indicated horse- 
power per hour és af 17.82 19.86 


Dry saturated steam per indi- 
cated horse-power per hour... 17.29 = 19.15 
Fuel per indicated horse-power 1.69 2.05 
Pure combustible per indicated 
horse- power per hour ae 1.59 1.86 
Mr. Longridge’s report upon the trial of these engines is 
a most elaborate and essentially a thermo-dynamic one, 
and in its far-reaching or thorough character is deserving 
of the highest commendation. It is pleasant to find that 
we have in England builders of engines who are not satis- 
fied with mere indicator diagrams, but will bave an ex- 





haustive thermo-dynamic estimate, by which if the lessons 
it teaches are properly appreciated, the highest possible 
efficiency will be attainable, The mechanical finish of 
Messrs. Goodfellow and Matthews’ engines is worthy of 
the highest praise. par Oe the results of the trials of 
the different types and builds of engines given, it will be 
seen that the Continental engines give somewhat better 
results than either the English or American ones. 

The system of guaranteeing or testing by the consump- 
tion of fuel is to be deprecated, as this includes the efli- 
ciency of the steam generator, which should be treated 
separately and independently. 

The Continental system of guaranteeing a certain mini- 
mum consumption of steam is the one to be imitated, as 
by this system the character of the steam engine can be 
accurately measured. 

The author also suggests that instead of the horse- 
power arbitrarily fixed by Watt as equivalent to 33,000 
foot-pounds, the power of a steam engine should be 
measured in terms of the mechanical equivalent of heat— 
say, 100 equivalents equalling 77.200 foot-pounds. The 
terms of power might be called Watt-Joules. 

It is encouraging to be able to acknowledge that man’s 
ingenuity has raised any instrument dedicated toindustry 
to near the highest practicable approach to perfection, 
and we may truthfully concede that the steam engine of 
the highest class as an instrument for converting heat into 
work, leaves little to be desired. 

The system of generating heat and its storage and trans- 
mission is far from that perfection which is attainable, 
and it is certainly not creditable to engineers and steam 
users that so little advance has been made in the methods 
involved in the generation of heat by combustion. As an 
example of economy we have, in our calculations, esti- 
mated that 1 lb. of ordinary steam coal would evaporate 
8 lb. of water. This is a fair average with present 
methods of fuel combustion and steam generation, but 
were the systems of combustion as perfect as are those for 
its conversion into work, the same weight of coal would 
evaporate 10.5lb. of water. By this means an additional 
saving to the millowner of 153/. 10s. would be effected, 
with the coal assumed to cost 5s. 6d. per ton. 

The progress in the perfection of the steam engine as 
an efficient thermo-dynamic motor will be understood 
when it is stated that the consumption of fuel in the New- 
comen engine was 29.6lb. of coal per horse-power per 
hour. Smeaton by his improvements reduced the con- 
sumption down to 17.6lb. The Cornish Watt engine in 
1811 showed a consumption of 10.87 1b., which was re- 
duced in 1872 to 2.90]b. Inthe engines produced under 
Watt’s personal supervision he reduced the consumption 
from 8.31b. to 2.71b. The consumption in modern high- 
class engines will be seen to vary from 1.4 1b, to 1.6 lb. per 
indicated horse-power per hour. 

The system of transmitting power to the various loca- 
tions most generally adopted is that of rope gearing. 
Originally the transmission was effected by wheel gear- 
ing. The innovation of ropes was suggested by a Belfast 
mill manager, and practically introduced by Messrs. 
Pearce Brothers, of Dundee. The great advantage of 
rope gearing is the reduced liability to break down, owing 
to the increased number of lines of transmission, but it is 
stated that in practice rope driving requires rather more 
power than wheel gearing to transmit the same power. 

The old difficulty of starting mill engines, with its 
attendant dangers, has been overcome by the introduction 
of auxiliary starting gear or barring engines, somewhat 
similar in principle to the starting gear of marine engines, 

A millowner can, by means of a little serious study, 
master the salient characteristics and their meaning of 
indicator diagrams, and in conjunction with the use of 
the Moscrop recorder he can at any time examine with 
close scrutiny the character of his prime motor, which 
alone from financial considerations is worthy of his first 
care. He should make it a sine qud non in the working of 
his engine that only the finest and purest lubricants are to 
be used. No —— is more flagrantly and dangerously 
false than that which introduces cheap and imperfect 
lubricants. 

The author is indebted to the following gentlemen: To 
G. H. Corliss, of Providence, U.S.; te Mr. Henthorne, 
also of Providence, N.Y. ; to Mr. C. Brown, of Naples, 
Italy ; to Messrs, Sulzer Brothers, of Winterthur ; to Dr. 
Proel, of Prague, to whose representative (Mr. Hermann 
Kuhne) the author is indebted for the beautiful diagrams 
and working models; to Messrs. Goodfellow and Mat- 
thews, of Manchester ; to Professor Hele Shaw, of Liver- 

ol, and to Messrs. Arundel and Co., of Manchester, 

or readily according information and diagrams pertinent 
to the important subject of the mill engine, which is one 
of the noblest of the mechanical creations of man’s inge- 
nuity. He is also indebted to Mr. Knott, of Liverpool, 
for the care he has taken in producing the: series of dia- 
grammatic and illustrative lantern slides, 








CoaAL ON THE NortH Paciric Coast.—It is reported 
that the Southern Pacific Railroad Company will shortly 
erect coal bunkers at West Seattle, where it has secured 
an extensive water front, suitable for the Carbonado coal 
mines. 





SuBMARINE BiastinG.—Blasting under water is being 
carried on forthe Keystone Rolling Mill at Philadelphia, 
in order to procure sufficient depth at the wharves. A 
large cradle of lumber has been built out in the dock, and 
there are two heavy drills in constant operation from this 
cradle. The progress of the work below the water is 
conducted by the diver, who directs the drills; while 
after the holes have been bored he places therein heavy 
charges of dynamite. The danger of the blasts is lessened 
by placing heavy logs, closely chained together, over the 
surface of the water for some distance, 
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NOTES FROM THE SOUTH-WEST. 

South Wales Coal and_Iron.—The exports of coal, 
foreign, from Cardiff, in June, were 744,565 tons ; from 
Newport, 192,130 tons ; from Swansea, 83,923 tons ; and 
from Llanelly, 8797 tons, making a total of 1,029,415 tons. 
The exports of coal, coastwise, from Cardiff in June, were 
101,724 tons ; from Newport, 87,911 tons ; from Swansea, 
66,311 tons; and from Lianelly, 7977 tons, making a total 
of 263,923 tons. The exports of iron and steel from Car- 
diff in June were 5956 tons; from Newport, 22,619 tons ; 
and from Swansea, 528 tons, making a total of 29,013 
tons. The exports of coke from Cardiff in June were 
4113 tons; from Newport, 56 tons; and from Swansea, 
44 tons, making a total of 4213 tons. The exports 
of patent fuel from Cardiff in June were 18,461 tons; 
from Newport, 5056 tons; and from Swansea, 24,924 
tons, making a total of 48,441 tons. The exports of 
coal, foreign and coastwise, from Cardiff in the six 
months ending June 30, this year, amounted to 4,826,078 
tons; of iron and steel, 32,185 tons ; of coke, 26,678 tons ; 
and of patent fuel, 81,172 tons. The exports of coal, 
foreign and coastwise, from Newport, in the six months 
ending June 30 this year, were 1,673,140 tons; of 
iron and steel, 81,725 tons; of coke, 3214 tons; and of 
patent fuel, 22,764 tons. The exports of coal, foreign and 
coastwise, from Swansea in the six months ending June 30, 
this year, were 798,365 tons; of iron and steel, 4052 tons ; 
of coke, 2734 tons; and of patent fuel, 112,480 tons. The 
exports of coal, foreign and coastwise, from Llanelly, in 
the six months ending June 30, 1888, were 99,039 tons ; 
and of iron and steel, 300 tons. It will be seen that the 
aggregate shipments of coal, foreign and coastwise, from 
South Wales ports in the six months ending June 30, this 
year, attained an aggregate of 7,396,622 tons. 


Dock Accommodation at Newport.—For some time past 
the extension of the Alexandra Dock at Newport has not 
been making much progress. It has now been decided, 
however, that the work shall be restarted forthwith. 


Oil for the Navy.—A large contract for oil for the Navy 
has been secured by the Dee Oil Company (Limited), of 
Saltney, Chester, and Bute Docks, Cardiff. 


Cardif.—The steam coal trade has rallied, and now 
again exhibits a buoyant tone. Best coal has made 
10s. 3d. to 10s. 6d.; good dry coal, 9s. to 9s. 6d. ; and 
inferior qualities, 8s. 6d. per ton. The demand for house 
coal is better than it usually is at this period of the year, 
and prices are comparatively high. Patent fuel has been 
in improved request. Coke has also been in good demand. 
The inquiry for iron ore has been brisk, stocks having 
become reduced. The shipments of manufactured iron 
and steel from Cardiff have been upon a comparatively 
small scale. The local works continue, however, pretty 
well employed, principally on steel bars and plates. 
Heavy section steel rails have made 3/. 17s. 6d. to 
41. 2s. 6d. ; and light section ditto, 41, 17s, 6d. to 5J. 5s. 
per ton. 


London and South-Western Railway—The directors are 
making preparations for doubling the line from Braunton 
to Ilfracombe. The contract is for 40,000/., and ,includes 
the doubling of the line from Pottington Point to Ifra- 
combe. The work will be done in sections, and the first 
section will extend from Braunton to Morthoe. Opera- 
tions will ny be in full swing by the beginning of 
next month. 


Cardiff Weir.—A proposal to place a weir across the 
Taff, to the south of the bridge on the Penarth Road, 
Cardiff, is likely soon to assume a tangible shape. A 
gentleman who has been engineer to several weirs in all 
parts of the world, visited Cardiff on Saturday, and took 
surveys of the river at various points. He estimates that 
the weir and works will cost about 20,0007. He proposes 
to form a company to raise the necessary capital, and he 
estimates that the rents from boat-houses, boating clubs, 
the use of the water area for boating purposes, the use of 
pe baths, &c., will pay a good dividend on the 
outlay. 


Taff Vale fer ll having come to the knowledge 
of certain shareholders who supported a proposal of the 
Taff Vale Railway directors for amalgamating that con- 
cern with the Bute Docks, that there will be an organised 
opposition to the re-election of the chairman, Mr. Inskip, 
and two other retiring directors, at the next half-yearly 
meeting, a committee has been formed for the purpose of 
maintaining the present constitution of the board. 


The Dowlais Works.—Operations in connection with 
extensive works to be erected by the Dowlais Iron Com- 
pany upon the East Moors, Cardiff, are being commenced. 
Mr. Billups, of Cardiff, has secured a contract for the 
drainage of the ground, &c., and Mr. Ridley, of Middles- 
brough, has obtained another contract for the excavations, 
the provision of the foundations for the blast furnaces, 
and the erection of five chimney stacks. These pre- 
liminary works will cost between 50,000/. and 60,000/. 
There will be three sewers, the longest being 2800 ft. and 
5ft. inside diameter, while two ponds will be provided 
for the storage of hot and cold water, one being — 
of holding 980,000 gallons, and the other 792,000 gallons, 
As regards the chimney stacks, one will be 273ft. in 
height, while each of the others will be 213 ft. high. 


The Bristol Channel.—A joint conference of members of 
the Bristol, Cardiff, Newport, and Swansea Chambers of 
Commerce was held at Bristol on Monday to consider the 
question of a harbour of refuge for the Bristol Channel. 
1t was decided by the conference that the time had now 
arrived when steps should be taken for the construction 
of such a harbour at Lundy Island. Plans for a proposed 
harbour, the work of Mr. J. M, Connochie (Cardiff) and 
Mr. Galloway (Penarth) were submitted to the conference. 
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The number of views given in the Speci ion Drawings is stated 
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é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 88, Cursitor-street, 
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| ew pons the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


7840. J.B. wees en,Hull. Improved Steering Gear. 
(8d. 4 Figs.] May 28, 1887.—This invention relates to the adapta- 
tion of a rotary steam engine for actuating the rudder of a ship. 
The rotary engine comprises an annular chamber A which is 
divided by two fixed diaphragms B, B'. Two pistons C, C', are 
attached to a disc D keyed upon the upper portion of the rudder 
head r above the deck. The pistons C, C! are arranged to move 
freely within the bore of the annular chamber A, one on either 
side of the diaphragms B, B'. Upon both sides of the diaphragms 
are fitted buffer plates a, a', a'!, a, held in position by spiral 
springs }, bl, b"', b!!!, so that a sudden shock is avoided when the 
pistons C, C' reach the end of the stroke, or accomplish nearly a 
semi-revolution. A valve chamberorsteam chest E is attached tothe 
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side of the annular chamber A, in such a position that the two 
ports p, p open upon each side of the diaphragm B, and a 
central exhaust port e communicates with the exhaust pipe F 
through the casing of the annular chamber A. Steam is admitted 
into the valve chamber or steam chest E through the steam pipe G, 
and a D slide valve, controlled by a double valve rod I', is 
arranged to cover either of the ports at will, thus admitting steam 
to one side of the diaphragm B and also opening the opposite side to 
the exhaust. The engine can thus be caused to make nearly a semi- 
revolution in either direction by moving the slide valve H to un- 


cover and admit steam to either of the ports p, p. (Sealed June 
15, 1888). 
8487. G. H. Haylar, London. Improvements in 


Apparatus for Lowering Boats from the Sides or 
Decks of Ships, (8d. 2 Figs.) June 13, 1887.— According to 
this invention the davits are fixed upon a horizontal shaft which is 
adapted to be turned about its axis, by suitable gearing, through 
the proper angle for clearing the ship’s side. The arms B are of 
circular form. One of them is eontinued past its axis into an arma, 
which is fastened by a chain a! to the adjacent pedestal. The other 
arm is prolonged into a toothed segment D, with which engages a 
worm E provided with a winch handle F. The upper extremities 
of the arms B, B are provided with suitable tackle for suspending, 
lowering, and raising the boat. Fis a lever, and / a pin project- 
ing from its end and adapted to engage with the segment D by 
being passed through a hole in it into a socket in the pedestal A 








6487 








for the purpose in conjunction with the chain a! of holding the 
arms B in the position illustrated by the full lines of Fig. 1. The 
motion of the boat may be regulated by means of a braking 
device consisting of a brake segment G, a brake block g, and a lever 
g'. The latter is pivotted to the pedestal A by means of the screw of 
the loose bearing e. His one of a pair of short arms furnished 
with suitable chocks h. They are mounted upon the shaft C and are 
adapted to partially embrace the boat bottom when the arms B 
are up and to therefore prevent it from swinging about. Pins 
are provided for fixing them in position. The method of using 
this invention is as follows: The chain a! and pin / are disengaged, 
and the arms H dropped. The worm is rotated and the arms B 
will move outwards about their axis C until the boat is in the 
ition indicated by the dotted lines. The act of lowering is 
’ os completed by means of the usual tackle. (Sealed June 29, 
). 





8891. W.S. Price, Liverpool. Improvement in Pro- 
pulsion of Ships by Screw Pro er. (Sd. 2 3.) 
June 22, 1887.—According to this invention two main driving 
shafts A, B are arranged, one above the other, for driving the 
propeller. When the ship is in shallow water the propeller can be 
attached to the upper shaft, so that the propeller blade does not 
project below level of ship’s keel. But when the ship is in deep 
water, the propeller can be lowered on to the lower shaft, so as to 
ponte below the level of the keel. The upper shaft A is placed in 

he position a propeller shaft would occupy in a modern steam- 











ship, whilst the lower one B is placed diagonally. The propeller C 
is carried by a short shaft rotating in bearings D, D provided 
on a sliding frame E. At one end of the short shaft the usual dis- 
engaging coupling F is fixed. The sliding frame E is made with 
projections on each side to slide down and be guided by the 
rudder-post and stern-post G'. These posts are made parallel 
to each other, and are curved to such a radius that the 
disengaging coupling F on the short shaft may thrust evenly on 
the face of the other portion of the coupling of either of the shafts 
A, B. (Accepted April 28, 1888). 


ANCHORS: 
6347. J. A. Birch, London. Improvements in 
Anchors. (8d. 4 Figs.) April 30, 1887.—The arms are 


pivotted to the shank, but are normally prevented from turning, 
so that the anchor acts in exactly the same way as an ordinary 
anchor, If, however, the anchor sticks, the arms can be released 
and allowed to turn and free themselves. a is the shank of the 
anchor, b, b are the arms ; og | are pivotted at bl b!. c, c are two 
levers pivotted at c! cl; their lower ends are provided with pro- 
jections which enter the notches b?, b? of the bosses of the arms. 





The other ends of the levers c, c are separated by the wedge d, as 
shown in Fig. 2, and so long as the wedge remains between them, 
they hold the arms of the anchor in position, but when the wedge 
d is withdrawn the upper ends of the levers c, c come ether, 
leaving the arms ), b free to assume the position shown in Figs. 3 
and 4. The wedge dis held down by a spring d!, and carries an 
P= d2 to which a line to the surface is attached. (Sealed May 11, 
1 h 


8124. H. P. Parkes, Tipton, Staffs., and J. Hart- 
ness, Newcastle-on-Tyne. Improvements in Anchors. 
{1ld, 16 Figs.) June 6, 1887.—In anchors as ordinarily con- 
structed, when the anchor is in action, the whole strain is thrown 
upon the pivot or pin on which the tripping head carrying the 
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arms or flukes turns. These improvements have for their object 
to relieve the pivot or pin of the greater portion of the strain. With 
the head in the — shown in Fig. 2 the arms would be at 
their proper working angle on one side of the shank a, the back 
stop 4 on the shank taking a bearing against the stop or part i of 
the , the other stop or part & of the head Dg @ bearing 
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ainst the front stop 2 on the shank. When the position 
of the arms d, d is reversed so that the arms take their 
proper working angle on the opposite side of the shank to 
that represented, the other face of the back stop g bears against 
the part k of the head, and the part i of the said head bears 
against the front stop m on theshank a. Thus when the anchor is at 
its working angle, the back stop g on the shank not only forms a 
stop for limiting the motion of the tripping head and arms of the 
anchor, but bears upon the inclined end or edge of the recess or 
passage in the oy A head with a force which increases as the 
strain on the anchor increases. The front stop/ orm on the shank 
at the same time presses against the stop or part k& or i on the 
ome head. By the combined pressures of the stops at the 
ends of the recess in the anchor head the strain on the pin or pivot 
is wholly or mainly borne by the parts or stops. In Fig. 3 the 
back a g on the shank a is provided with overhanging flanges, 
and each end of the recess in the tripping head is provided with 
a me a of such a size and shape that the overhanging flange 
on the stop g will seat itself in the depression. Snugs, s, OF 
projections t, are made on opposite sides of the pivot end of the 
shank, thus constituting a solid pivot which is introduced into 
the head through recesses made in the head. These recesses 
only pass to the required distance in the opening of the head, so 
that the fixed pivot ¢ only passes to its proper position in the head. 
A light pin may be passed through the solid pivot or projection 
t and head cf the anchor to prevent the shank from accidental 
removal from the head, The arms d, dof the anchor rotate upon 
the solid pivot ¢ in taking their proper working angle, and the 
strain on the said pivot is relieved by the back stop g bearing 
against the tripping head at the same time that the front stop on 
the shank is bearing against the opposite end of the tripping head. 
In Fig. 4 the end of the shank a and the opening in the tripping 
head are so constructed that nothing injurious to the action of 
the anchor can pass into the tripping head at the parts x The 
front stops of the improved anchor may have the sectional form 
shown in Fig. 5. (Sealed June 1, 1888). 


RAILWAY PERMANENT WAY. 

6411. T. W. Smith, London. Improvements in the 
Permanent Way of Railways. [lld. 52 Figs.) May 2, 
1887.—This invention has for its object an improved construction 
of metal sleepers, whereby the rain water falling upon them is in- 
tercepted and prevented from penetrating into the ballast under- 


Fig.l. Fig 2 Fig.3. 





neath the sleeper. The improved sleeper consists of a narrow 
trough having wide lateral flanges at the top and strengthened by 
means of transverse corrugations or depressions which also serve 
to facilitate the flowing of the rain water into the trough. The 
a illustrate various modifications of the improved sleeper. 
(Sealed June 1, 1888). 


RAILWAY SIGNALLING. 


6314. A. Fleming, Hyde, Chester. Improvements 
in Apparatus for Signalling in Foggy Weather upon 
lways. (8d. 10 Figs.) April 30, 1887.—A shallow case or 
framing @ a of sufficient length to contain a suitable number of 
detonating fog signals b, b placed side by side, is fixed in a position 
parallel to one of the rails c, c on the outside and merely far enough 
away to avoid injury by the wheels of passing trains. At one end 
of the row or series of fog signals b, b, a block or follower d is 
held against the last signal by a cord d', which runs in a groove a* 
in the onze poneeth. the series of signals b, b, and is kept in tension 
by a weight not shown. The first signal or that at the other 
end of the row or series is by this weight or spring pressed against a 
latch e', which is attached to a lever e e moun transversely to 
the case containing the signals in such a manner that if the latch 
e' is lowered the whole series of signals can slide forward, the first 
one moving into position to be acted upon by a sliding holder 
ff, and placed upon the rail c by a lever in the signal box. The 
signals b, b are each furnished with one clip b!, which is bent 
downwards, and slides in a groove a' formed in the case a. The 
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eiding holder / f' slides in the space between the latch e' and the 
end of the case a transversely to the latter, and is {made in two 
parts, one, /, capable of sliding over the other, f1, A longslotis cut 
nearly to the end of the lower part /' of the holder, so as to form 
a narrow eae: J?, at ite end, and into this slot fits a corre- 

nding projection on the upper a the sliding holder, The 
slide a* in which the lower part of the helder works is such that 
when the holder / f! is pulled furthest from the line the ao 
Si is = in a line with one side of the zroove a' in which the 
clips b' work, the top of the projection f? being on a level with 
the top of the rail c upon which the signals are to be placed. The 
upper part fof the holder is provided with two pins, one, g, placed 
above and the other, A, below the lever e, which is bent down 
in such a manner that the lower pin A can raise it and the upper 
one, 7, depreasit. There is just sufficient space for one signal b 
between the latch e' and the end of the apparatus, The upper 

rt f of the holder is worked by a lever which is weighted so as 

insure the yw, Ba a signal on the rail in case its connection 
with the signal box breaks. (Sealed June 1, 1888). 


COUPLINGS. 


6963. J. Romer, , Soeiertene. Im- 
rovemen utches or ers, Speciall: 
Rpplicable for Attaching Vehicles ton Hauling Rope 





or Cable. (8d. 6 Figs.) April 23, 1887.—The clutch or gripper 
comprises two jaws A, B. The jaw A consists of a hinged lever 
having one end suitably formed to grip the rope or cable and 
having its other end D acted on by a trigger lever to retain the 
~ in the proper position for gripping the cable. The upper jaw B 
s connected to the screw shaft F working in a nut G and operated 
by means of a handv heel H, so that it can be brought into proximity 

















to the jaw A to cause the two jaws to grip or clutch the cable 
betweenthem. Thecable can be readily and instantaneously re- 
leased from the clutch or gripper by operating the trigger lever 
80 as to leave the jaw orlever A free, so that the jaw falls by its 
is or is moved by means of aspring. (Sealed May 11, 


6499. H. H. Lake, London, (H. Tammand L, Biihrlen, 
Basle, Switzerland.) improvements relating to Appa: 
ratus for Coupling way. Vehicles. [8d. 7 Figs.j 
May 3, 1887.—The coupling link 2 is pivotted at 1 tothe draw hook. 
This coupling link is situated in the pling axis, whilst its front 
part with the hook proper 3 is bent sideways, so that the hooks of 
two opposite couplings can _ each other (Fig. 2). Through the 
coupling link is passed a bolt 6, on each end of which is fixed short 
cranks 7, to which are pivotted the coupling shackle9. By reason 
of the transverse bar 1¢ at the end of the coupling link 2 engaging 
with the underside of the draw hook, the coupling link 2 iskept in 
a somewhat inclined position, and the coupling links of the 
adjacent vehicles move towards each other in this position. On 
the further approach of the vehicles the coupling shackle 9 of one 
vehicle slides upwards on the inclined surface 5 of the ite hoo 





lines indicating the position when the frame a has been tilted to 
its full extent. The third or vertical position of the secondary 
box cis also shown in dotted lines. / is the hydraulic cylinder 
which raises the frame a by means of the chain /! ;g is ahydraulic 
cylinder for tilting the secondary frame c; it is mounted on 
trunnions g' ; his a cylinder for lifting and lowering the box, and 
i is a cylinder for operating the doors at its bottom. The cylinder 
for luffing the jib is not shown; it is situated behind the cylinder f, 
In working the apparatus the tipping frame having received the 
loaded coal truck upon it, is lifted bodily up to the coal box ; then 
the tipping takes place which causes the coal to be delivered from 
the truck into the box. The mouth of the hopper is provided 
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with a flap or door hinged by its lower edge and either weighted 
to keep it closed or controlled by hydraulic or hand gear. The 
flap is provided with side cheeks, and when open it forms a con- 
ductor from the mouth of the hopper into the coal box. When the 
tipping frame is inclined sufficiently to cause the delivery of the 
coal from the truck, the coal runs into the hopper until it is stopped 
by the door at its mouth. The door then opens and the coal com- 





and at the same time it lifts up the shackle 9 of the latter. As 
the shackles 9 are wider at their rear ends than in front, the 
shackle of one vehicle finally slides into the shackle of the other 
(Fig. 3). On the still further approach of the vehicles the buffers 
are compressed, and the parts will occupy the positions shown in 





Fig. 2. 


Fig. 4. The projection 4 on the upper edge of the coupling link 
of one vehicle then presses upon the falling shackle 9 of the oppo- 
site one and turns back the crank 7, and thus shortens the 
coupling. Asthe pin 8 connecting the coupling shackle to the 
crank is lower than the pin 6 which connects the shank to the 
coupling link, the forward movement of the links, and conse- 
quently the —— of the vehicles, is prevented. A projec- 
tion is formed on the underside of the coupling hook, upon which 
the crank is supported when the vehicles are coupled together. 
After the impingement of the buffers and the consequent com- 
pression of their springs, the springs will react and will cause the 
coupling shackle 9 of one vehicle to —— with the ae hook 
3 of the adjacent vehicle (Fig. 5). e coupling shackle of the 
second vehicle is still in the position in which the crank is not 
turned back, and is consequently not shortened, so that it serves 
as a safety ling. The pling of the vehicles is effected 
from the outside of the same in — desired manner by turning 
the crank 7 and the shackle 9, which at the same time lifts up the 
opposite shackle, in which position of the shackles the vehicles 
can be moved apart. (Sealed June 8, 1888). 


7562. W. 8S. Laycock, Sheffield. Improvements in 
Brakes for Vehicles. [lld. 7 Figs.] May 25, 1887.—A 
shaft A extends across the vehicle, and projects sufficiently to 
receive on each end a hand lever B, by which the shaft may be 
turned in either direction. If the brake blocks I are to be applied 
to only one pair of wheels as shown in Fig. 2, the bearing D at 
that side of the wagon is made with a screw thread E, and a corre- 
— screw thread is formed upon the shaft A, so that when 
the shaft A is turned by the lever B, the screw thread E will cause 
it to travel longitudinally in its bearing. The bearing D has a 
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bracket projecting inwards on each side of the shaft, to carry two 
rocking cranks F, to which are attached connecting-rods G, which 
are attached at their opposite ends to the brake block arms H, 
which carry the brake blocks I. The arms of the rocking cranks 
F, to which the connecting-rods G are not attached, extend towards 
the shaft A, and are arranged to be operated upon by two collars 
formed upon the shaft, beween which they fit, and by which they 
are moved in either direction, os Nay on, Same the traversing motion 
of the shaft A, and thereby causing the brake blocks to be applied 
or withdrawn as the case may be. (Sealed June 8, 1888). 


MISCELLANEOUS. 


8447. P. G.B. Westmacott, Newcastle-npon-Tyne. 
Improvements in Apparatus for Shipping or Trans- 
ferring Coal and other Materials, [1ld. 3 Figs.) June 
11, 1887.—q@ is a frame pivotted at a!; the box to be filled 
with coal is received in the secondary frame ¢ which is also 
pivotted at a!; and ¢ is a hopeer inte between the 
railway truck and the box. @ positions of these parts 
before the tilting commences is shown in full lines, the dotted 





to enter the box whilst the same is in a horizontal posi- 
tion. Then the frame carrying the coal box is lowered, turning 
about the hinge, and the box gradually assumes a vertical position 
whilst it fills. During this time the lap of the hopper serves to 
guide the coal to the centre of the coal box and the box may be 
filled to the top. (Sealed June 22, 1888). 


14,758. A. Schreiber, Dresden,Germany. Improve- 
ments in Smokeless Furnaces. [6d. 7 Figs.) October 
29, 1887.—The improvements relate chiefly to the use of firebars 
curved and arched, longitudinally and transversely. (Se 
February 3, 1888 

17,513. H. Fownes and G. E. Fownes, Newcastle 
upon- Improvements in the Construction of 
“Built” Crankshafts and Re g of Solid Shafts. 
(8d. 3 Figs.) December 20, 1887.—The improvements consist in 
forming the crank-pin P with a collar C at each end concentric to 
the main axis of the pin. These collars are recessed into the webs. 


_Fig.2__  Fig.3. 



































The ends of the pin are eccentric to its main axis towards the 
centre of the shaft, and are inserted in corresponding holes in the 
webs. The dotted lines around the webs indicate the outlines of 
crank webs of various forms as ordinarily made to receive separate 
pins, and show the material saved by this improved method of 

tting the crank-pins, as also the reduced clearance required. 
(Sealed June 1, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 


United States of America from 1847 to the present time, and 
reports of trials of rays law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Sterzt Rais 1n Austria.—The administration of the 
Austrian State Railways has ordered all the steel rails 
which will be required by the ae during the next five 
years from the Austrian Steel Rail Works. It is esti- 
mated that the quantity of rails which will have to be 
delivered during the five years will be about 100,000 tons. 


ImporTaNT INSTALLATIONS o¥ Exzcrrio Licur IN 
Sweprn.—In Gothenburg the central stations, which 
have hitherto belonged to three different owners, have 
now passed into the possession of one company, the 
Giateborg Elektriska Aktiebalag, which, in addition {to 
those already existing, is going to build a new central 
station. The central stations already going have ma- 
chinery of more than 500 horse-power, and the new 
station will have about 200 horse-power, making a total of 
more than 700 horse-power. The amalgamation of the 
various companies has brought about a ter re; rity 
and stability in the electric light, and although it has 
been attended by expenses of various kind, the price for 
light has remained unaltered. In Halmstad the corpora- 
tion is likely to decide in favour of electric light as com- 

with gas, The calculated cost for the electric light 
installation amounts to only about 6000/., and the expenses 
per annum have been put at 1360/., whereas works 
would entail a first cost of over 11,000/., and the annual 
expenses have also been calculated at 200/. more than 
those of the electric light. 
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TRAFFIC ON THE BROOKLYN BRIDGE. 


One of the most extraordinary developments of 
the civilisation of recent years has been the enor- 
mous and steadily increasing growth of cities, The 
cities of New York and Brooklyn are now so feel- 
ing this strain, that they are awakening to the 
necessity of provating for the daily increasing 
traffic on the Brooklyn Bridge, the main highway 
between these great centres of population. 

During the early months of this year a Com- 
mittee of Experts have been examining the ques- 
tion as to the best means of providing for an in- 
crease in the carrying power of the trains of cable 
cars, by which the main passenger traffic of the 
bridge is worked. The Committee have called upon 
several engineers of repute, to submit schemes, to 
aid them in coming to a decision. In all seventeen 
distinct plans have been examined. Almost all of 
these contain some objectionable elements from 
danger, difficulty of working, or complication, &c., 





| but he has not the right to enjoy this privilege at 
| the expense of serious encroachments upon the 
| rights of the passengers who have preceded him 
| and found seats, nor to compel them to accept his 
, views of comfort or necessity as a standard of theirs. 
|In cars crowded to this extent, it is the seated pas- 
senger that not infrequently becomes the greatest 
sufferer, being often rendered incapable of moving 
‘in any direction, under which circumstances the 
slightest panic or apprehension of danger becomes 
|at once seriously magnified, subjecting the weak, 
| timid, and helpless to a degree of nervous suffer- 
ing certainly not in accord with modern civilisation, 
nor with a just regard to the rights and privileges 
of others.” 

Although it is the custom of the average indi- 
| vidual in this ‘‘vale of tears” to regard his or her 
| own troubles, worries, and convenience, as pre-emi- 
|nently the most important matters in all creation, 
| and to be almost aggressively selfish in the manner 
|of carrying this conviction, yet there is no evidence 


stopping and starting, would be 16 min. 14 sec., ora 
| cable speed of ten miles per hour. All the arrivals 
; must enter the trains from the centre platforms : 
impassable barriers are to be erected to separate 
_the different portions of the platforms, marked 1, 
, 2, 3, on Fig. 1, so as to prevent confusion, and pas- 
sengers would rapidly learn which part of the train 
| to enter, so as to be delivered nearest to home. 
| The present terminal facilities are entirely inade- 
| quate, the area on the Brooklyn side being 16,500 
square feet, with one passage about 8 ft. wide, 
through which all passengers must crush. The 
proposed terminals will cover an area of 93,6006 
square feet at either end, and to each there will be 
about twenty-six entrances and exits, every one of 
which to be as large as the single entrance at present 
provided. Fig. 2 shows a plan of the proposed ter- 
minal stations at either end of the bridge, and is an 
elaboration of the original design shown in Fig. 3. 
| An outline of the present terminus is marked on 
' Fig. 2, from this may be contrasted the additional 
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but from these the Committee have chosen, and 
recommended an ingenious and simple scheme, 
suggested by Mr. A. M. Wellington, Mem. Am. 
Soc. C.E., one of the professional gentlemen from 
whom advice has been sought.. The scheme in 
question promises remarkably well; it seems to 
combine the three most necessary elements, safety, 
economy, and efficiency, and although we notice an 
announcement in an American contemporary that 
the recommendation of the Board of Experts has 
been ignored by the bridge authorities who sought 
their advice, we consider the scheme suggested of 
sufficient novelty and importance to discuss its 
principles in detail. The proposal has been 
elaborated and worked out until it shows itself 
capable of extending the traffic facilities, from the 
year’s total of 28,238,549 passengers in 1887, to 
the estimated increase, ten years hence, of a grand 
total of 91,473,440 passengers. 

The great trouble of dealing with passenger traffic 
is, that it comes with rushes during one or two 
special hours in the day, and that each individual 
factor in the mass generally pushes along, strongly 
imbued with the idea that personal considerations 
should alone be studied, and that the comfort of 
the other factors is a matter to be looked after 
by themselves and not by him. The consequence 
is the following state of affairs, which the Com- 
mittee animadvert upon as follows: ‘‘ We refer 
to a reform in the existing barbarous custom of 
allowing standing passengers to crowd the cars 
to more than double their seating capacity, some- 
times carrying over one hundred in a car seating 
but forty. It is not a question for the standing 
passenger to decide, whether he prefers to stand 
rather than wait for the next train. Undoubtedly 
he has the right to determine for himself the value 











of a minute and a half, or two minutes of his time, 
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Fig. 5. 





to show that the New-Yorker or Brooklynite is one 
whit better or worse than the human average ; so 
for the state of things complained of we cannot 
blame him, nor can the authorities of the bridge ; 
the fault lies in the unforeseen and rapid increase in 
the traffic, and until greater facilities are afforded, 
the trouble must continue to intensify ; however, 
Mr. Wellington’s ‘‘ circulating system” gives pro- 
mise, if adopted, of contributing some ‘‘ peace on 
earth and goodwill towards men,” especially in the 
neighbourhood of the Brooklyn Bridge. ; 

The project is a continuous cable track, with the 
roads parallel along the bridge, and widening out 
into loops, horseshoe shaped, at the termini, around 
which the cars would run, and alongside, both 
inside and out, the arrival and departure platforms 
would be built (see Fig. 1). 

The total length of the track, from one horseshoe 
platform to the other, is to be 6180 ft. The total 
platform length which this arrangement allows, is 
that which may be built around a loop 900 ft. 
long, on both sides, providing the same accommo- 
dation for arrival and departure. The time re- 





quired for the round trip, including two stoppages 
of 100 seconds each, and exclusive of allowance for 





























facilities promised by the new scheme, with the 
capabilities of the existing structure ; certain other 
details are shown by the diagram, these will be re- 
ferred to presently. The stations terminate at 
the ends in a large rotunda, 135 ft. in diameter, 
bounded on the outside by an iron fence to the 
loading or outgoing platform, and this fence is con- 
tinued parallel to the track along the entire 900 ft. 
of track within the building. In this fence are 
placed eighteen or more ticket wickets approxi- 
mately opposite tothe central entrance door of each 
car, the windows for sale of tickets being at some 
interior point. By these arrangements the entrance 
to the outgoing platform is from the side at all 
points instead of from the ends only—a very impor- 
tant and radical distinction which at once removes 
all those difficulties in getting a large crowd of pas- 
sengers through the wickets to the loading platform, 
which must always exist in any form of end 
entrance to long platforms. 


It is proposed to do away with end doors giving a 
e from end to end of a train; each iage 
would therefore be a separate compartment. The 


manner proposed for loading and unloading is very in- 
genious, and may be called automatic, as may be seen 
by reference to Figs. 4and5. The curvature of the 
loop—90 ft. radius—throws the ends of one side of 
the iages against the outer patios, and the 
centre of the other side against the inner platform. 
The passenger entering from the centre, would 
naturally go as close as possible to the exit doors, 
to avoid the inconvenience of people passing, and 
so the car will load in a natural way. When the 
train arrives at its destination, the incoming pas- 
sengers anxious to obtain a seat near the exit 
door would act as a buffer to push out those who 
may be leaving too slowly. As the edge of the car- 
riage, at the exit door, would not be quite parallel 
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with the edge of the outer platform, provision is 
made for the angular overlap to be chamfered off, 
and a boiler plate extension covered with rubber, 
to overlap the platform. 

One of the chief objections to the system at pre- 
sent in vogue, and also to many of the others sug- 
gested, is the number of switches, frogs, and cross- 
ings introduced into the track, all of which represent 
an element of danger. In Mr. Wellington’s plan 
it is proposed to have only two switches in the 
entire circuit ; these to be as openings on to stor- 
age tracks for the purpose of reducing the number 
of cars in each train during the usual hours when 
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|one as a rear look-out, and the other as an emer- 


gency man to fulfil any sudden requirement of the 
traffic. By having seven trains continually work- 
ing on the circuit, no two could be started at the 
same time; this is to avoid all unnecessary strain on 
the cable. 

The total number of passengers carried in 1886 
by the existing railway, was 24,478,324 ; in 1887 
the traffic increased to 28,238,549, or an increase 
of 15.36 per cent. Careful counting shows that of 
the total traffic carried in twenty-four hours, 82 per 
cent. is carried between the hours of 7 a.m. and 
7 p.m. ;and that between the hours of 7 a.m. and 
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traffic is light. The service is arranged so as to|8 a.m. the maximum of the traflic is reached, this 
be capable of working up to seven trains of eighteen | being 15 per cent. of the traffic carried during the | 


cars each, a length of 900 ft. for each train, which day from 7 a.m. to7 P.M. The diagram shown in 


would be capable of seating 756 passengers ; the | Fig. 6 will show clearly the volume of hourly traffic 
interval between the running of each to be 2 min, ‘carried by the present cable-car service across the | 


20 sec., giving a distance of 1153 ft. between | bridge. 


each train. 


Figs. 7 to 9 show the gradual growth of | 


It is proposed to run shorter trains, | traffic from the opening of the bridge up to the end 


until found necessary to increase their length to of last year; it may be noticed that during the 
the maximum, and in the slack hours of traffic four years and a half, since the opening of the) 
during the day to reduce the length of each train, | bridge to the date of the statistics, that the very | 
instead of throwing some out of service. Each heavy traffic has confined itself to two periods of 


car to be fitted with gripping gear and a continuous | the 


Westinghouse brake controlled by two levers worked 
by one man at the head of the train ; it is proposed to | 


day, chiefly between 7 and 9 .m., and 5 and 
M 


7 A.M. 


The remaining diagrams, Figs. 10 to 11, are very 


have two other employés attached to each train, interesting as illustrating the growth of passenger 





traffic in New York, and Brooklyn. Fig. 10 shows 
the average number of passengers per hour on the 
Manhattan Elevated Railway at different hours of 
the day since October, 1885; Fig. 11 is a similar 
diagram for the Brooklyn Bridge cable cars since 
October, 1883; Fig. 12 illustrates the average 
daily aggregate passenger movement on the four 
lines of the Manhattan Elevated Railway; and 
Fig. 13 gives the average number of passengers per 
day from each station on the Sixth Avenue line. 

The following is the estimate of future traffic 
over the bridge, which the proposed scheme is de- 
signed to accommodate : 
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Mr. Wellington also adds as a supplement to his 
scheme, a proposal to duplicate the whole system 
should the traffic requirements need it, by building 
an overhead line, or second-story cable track, over 
the one at present proposed ; and, further, should 
it be necessary, to build another overhead cable 
road, over the present roadway of the bridge. His 
estimate for these two overhead track circuits 
complete is about 1,000,000 dols. © This additional 
scheme would have the advantage of connecting 
directly with the overhead system of street rail- 
ways in vogue in these cities; it is proposed to 
convey passengers to these elevated roads by hy- 
draulic lifts. By reference to Fig. 2 it may be seen 
how it is proposed to make this connection. The 
Manhatta Railway would come into the terminus at 
a higher level than the first system of cable trucks 
across the bridge, and circle around the rotunda 
on a mezzanine floor, the overhead track or second 
system across the bridge would be on a floor above 
this. The underground railway would connect with 
the bridge lines, directly under the rotunda, and 
the New York and Brooklyn horse-car tram r 
could also deliver passengers on the same grade and 
level as existing bridge railways. By the calcula- 
tions given, the addition of these supplemental 
schemes to the one now under consideration would 
increase the passenger carrying capacity of the 
bridge to the enormous totals of 400,000,000 per 
annum, or a total of 250,000,000 if seating capa- 
bilities only be counted ; after this it may be found 
necessary to build another bridge. 

In providing an addition, in the shape of hand- 
some terminal stations, to such a fine structure as 
the Brooklyn Bridge, the architectural capabilities 
of any scheme should not be overlooked. The 
present terminal stations are designated as being 
‘‘ shabby and offensive to the last degree . . . and 
one of the most undignified and unpleasant locali- 
ties to be found in any part of either city.” The 
scheme recommended by the Committee combines 
great possibilities for utility and beauty in its terminal 
stations. The rotundas, such as may be built around 
the horseshoe loops at each end of the cable road, 
are proposed to have a diameter of 288 ft. at their 
greatest width, tapering to 135 ft. at the points. 
If the scheme be elaborated, the overhead tracks 
would necessitate considerable height in the build- 
ing, giving an opportunity for constructing lofty 
and handsome domes; in fact, to quote the en- 
thusiastic language of the Board of Experts, the 
scheme ‘‘ presents a ground plan of symmetrical 
shape and proportions, singularly well adapted for 
a superstructure of dignified beauty, and susceptible 
of a grandeur of architectural treatment in harmony 
with the majestic proportions of the great bridge 
structure, to which it should form a fitting climax, 
worthy of the two great cities it links together.” 








THE LICK OBSERVATORY.—No. II. 

In our last article* we described the general 
arrangement of the Lick Observatory, and we may 
now proceed to deal with some of the instruments 
which form its equipment. In doing this it will 
be convenient to treat first of those employed for 
meridian observations. Of these the most im- 
portant is a magnificent meridian circle by Messrs. 
Repsold, of Hamburg, of which we give an engrav- 
ing on page 82, this engraving having been prepared 
from a photograph taken by Mr. Henry E. Mathews, 
the secretary to the Lick Trust. 

The position of the meridian circle house will be 
seen from the general plan of the observatory on 
page 1 ante, while it is also shown in Fig. 5, page 5. 
In such a structure two important points to be 
secured are an equality in temperature in the in- 
ternal and external air, and the avoidance of large 
masses of material which can become heated during 
the daytime and radiate heat at night, thus causing 
disturbance. In the building under notice these 
desiderata appear to have been very perfectly ob- 
tained. The house was completed in 1884 from 
drawings made by Professor Comstock from the 
plans of Professor Holden, and it measures 43 ft. in 
length by 38 ft. in breadth, while on the east side 
there is a wing 27 ft. by 11 ft., divided into an office 
for the observer and an alcove which receives the 
glass house by which the the instrument is protected 
when not in use. The building has two shells or 
walls 2 ft. apart, the outer consisting of a frame 
carrying louvres of galvanised iron, while the inner 
wall is a shell of California redwood. The two 





* Vide page 1 ante. 





walls are connected only by the window casings, 
while the outer system of louvres prevent the sun’s 
rays from ever striking the inner shell. 

The room has a redwood ceiling 16 ft. above the 
floor, there being above this ceiling a large air space 
which communicates with the room through wire 
netting and with the air spaces between the inner 
and outer walls. The room also communicates 
with a ventilating tower two stories high (see Fig. 
5, page 5), which stands on its west side between 
it and the transit room. The slit for observations 
is 3 ft. 4 in. wide and is closed by a system of 
shutters devised by Mr. Fraser, and of which Pro- 
fessor Holden speaks highly, as being perfectly 
weather-tight and very convenient. North and 
south the slit is closed by double shutters 20 ft. 
high, while overhead there are four shutters each 
25 ft long by 2 ft. wide, hinged at the side of the 
slit and opening outwards. In addition to the 
observing slit there is also a circular opening in 
the south wall through which the mire or meridian 
mark about 80 ft. distant can be seen. 

The meridian circle was, with the exception of 
the objective, constructed by Messrs. Repsold, of 
Hamburg 
work of that celebrated firm. The objective, which is 
of 64 in. aperture, was made by Messrs. Alvan Clark 
and Sons, who also supplied two other objectives 
of the same diameter for the north and south colli- 
mators, of which we shall speak presently. As 
will be seen from our engraving on page 82, the 
instrumentisof the type which Messrs. Repsold have 
adopted for many years past, and in which the Y’s 
are carried at some height—in the {present case 
15 in.—above the piers by suitable open castings, 
instead of being mounted directly on the piers, as in 
older patterns. The advantage of this arrangement 
is, there is less chance of disturbance of the adjust- 
ments by heat radiated from the piers while 
cooling off after being heated during the day. To 
still further guard against this disturbance in 
the instrument under notice, the piers (which are of 
hard brick set in cement) are coated with a non- 
conducting substance and then encased in wood, so 
that their daily range of temperature will in all pro- 
bability be extremely small, and the effect of radia- 
tion from them insignificant. The piers are each 
23 in. square at the top and 33 in. at the floor line, 
the inner sides being vertical. Their height is 
4 ft. 8in. above floor. The arrangement of the 
steps, platforms, &c., for giving convenient access 
to the microscopes and other details will be seen 
from our view on page 82. 

The instrument is -provided with two divided 
circles which are smaller than is usually employed 
on a meridian circle of this size, but which are 
made very stiff, while the division lines are of such 
proportions as ‘to enable them to be very accurately 
read. The two circles are each divided to two 
minutes (2’), and they can be read by four micro- 
meter-rhicroscopes (magnifying 40 diameters) to one 
second, the microscopes being mounted on the 
castings which carry the Y’s. There are also 
two extra microscopes magnifying 70 diameters, 
which serve for the determination of division 
errors. Of the two divided circles, the one is 
fixed to the axis, while the other can be turned 
on it by a wheel and pinion, but can be clamped in 
any desired position. ,The provision of this movable 
circle enables division errors to be eliminated by 
making successive observations of a star, using 
different parts of the circle. For setting purposes 
there are provided two telescopes of low power by 
which the fixed circle can be read from either the 
north or south side of the piers. These telescopes 
are placed in one tube running north and south, 
and have in front of their object glasses prisms 
through which the circle is read. Each telescope 
has a field of view covering about 2 deg. on the 
divided circle, and as each degree is numbered, the 
setting can be conveniently performed by the aid of 
a thread stretched on the focus of each telescope. 
A lamp placed on the prolongation of the axis of 
the instrument on each side (see Fig. 6, page 82), 
serves to illuminate all the microscopes, the micro- 
meter heads, the setting telescopes, and the transit 
and micrometer wires at the eye end of the main 
telescope. 

The main telescope of the meridian circle is pro- 
vided with two complete eye ends, one having the 
ordinary spider line transit threads and a declina- 
tion micrometer, and the other being fitted with a 
ruled glass reticle mounted upon a micrometer, 
which enables the collimation error to be measured 
and the reticle set so that the collimation constant 





, and it is an admirable specimen of the | pag 





shall be zero. Both of the eye ends are provided 
with rapid screw motions in both right-ascension 
and declination, so as to secure large fields even 
when employing high powers. 

As we have already mentioned, the meridian 
circle is provided with north and south collimators 
of the same aperture as itself, namely, 6}in., thus 
enabling the whole aperture to be made use of in 
determining errors of collimation* or those due to 
flexure of axis. These two collimators are carried 
by piers 5 ft. high and measuring 6 ft. 7 in. by 
2 ft. 10 in. at the floor level, above which they 
taper slightly. The object glasses of the colli- 
mators are 22 ft. 6 in. apart, and a suitable platform 
raised above the floor gives convenient access to the 
eye-pieces. The north collimator is intended to 
remain permanently in position, while the south, 
except when used for the determination of errors 
due to flexure of axis, will be dismounted, its 
object glass being used for a small equatorial tele- 
scope of which we shall speak presently. Ordi- 
narily the collimation observations to the south 
will be made upon a mire or meridian mark about 
80 ft. distant, as shown by the general plan on 


e1. 

In addition to the north and south collimators, 
there are also a pair of east and west collimators of 
3 in. aperture, situated in the prolongation of the 
ais of the instrument, with their objectives 24 ft. 
apart. These, in conjunction with a telescope 
meunted in the hollow axis, can be used for deter- 
mining errors due to faults (if any) in the figure of 
the pivots. 

We have already mentioned that the alcove on 
the east side of the meridian circle house receives 
the casing by which the instrument is protected 
when not in use. This casing is formed of a wooden 
framing having glass sides and heavy curtains at. 
the ends. It runs on a line of rails extending east- 
ward from the west pier, while another double line 
of rails between the piers receives the observing 
seat, the reversing carriage with its lifting gear for 
reversing the instrument, and the mercury artificial 
horizon. The observing seat, which has a reversible 
back, adjustable at any angle, will be seen in the 
foreground of Fig. 6. The observer's office, on the 
east side of the meridian circle house, {contains a 
sidereal clock by Dent, placed in a closet with glass 
doors, while other closets are provided for the 
accommodation of small instruments, &c. 

Separated from the meridian circle house by the 
ventilating tower already referred to is the transit 
house, containing a4-in. transit and zenith telescope 
combined, constructed by Messrs. Fauth and Co., 
of Washington, D.C. The transit room is 18 ft. 
long from east to west and 14 ft. from north to 
south, and is of the same construction as the meri- 
dian circle house, the air spaces between the inner 
and outer walls being, however, smaller. The roof 
is arched, with a shutter carried at each end by 
pairs of parallel lever arms on the system devised 
by Sir Howard Grubb. Sliding shutters in the 
north and south walls also enable the instrument 
to be directed to the north horizon or to the object 
glass of the photo-heliograph, which serves as a 
south collimating lens. To the south, the roof of 





* For the sake of those of our readers who have not 
paid special attention to these subjects we may explain 
that a collimation error is an error caused by the optical 
axis of the telescope not being coincident with a line inter- 
secting at right angles the axis on which the telescope 
swings. If no other disturbances were introduced it is 
evident that this “‘ squareness” could be determined by 
observing a fixed object, say south of the instrument, and 
then reversing the latter, turning the axis end for end, and 
re-observing the same object, when if there was no collima- 
tion error the object would again occupy the same position 
in the field of view. In reversing the instrument, however, 
there is a chance of shifting the axis endways, and to avoid 
being misled by the effect of such endways movement it 
is necessary to observe objects both north and south of 
the instrument, the two sets of observations enabling errors 
due to faulty collimation to be eliminated from those due 
to end movement of the axis. But owing to the inconve- 
nience of providing suitable fixed marks at a sufficient dis- 
tance north and south of the building, the practice has 
become general of using collimating telescopes in place of 
such marks. A collimator is simply a telescope fitted with 
suitable wires at its focus and having its object glass 
directed towards the instrument of which the collimation 
is to be checked. When the instrument is directed on 
the collimator the wires of the latter are seen as if situated 
at a great distance—everybody is familar with the effect 
of looking through a telescope the iene way—and they 
thus serve the purpose of a very distant object. Moreover, 
when two opposite collimators are employed and these are 
carefully adjusted in line, they serve not only to discover 
lateral deviations of collimation but also errors in a 
vertical direction due to flexure of the axis on which the 
telescope of the meridian circle swings. 
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the photographic house limits the view at a zenith | 
distance of 85 deg. 

The transit instrument was, as we have already 
stated, made by Messrs. Fauth and Co. It has an 
aperture of 4.1 in., the object glass being by Messrs. 
Alvan Clark and Sons. It was ordered on the re- 
commendation of Professor Newcomb in 1880, and 
was mounted in 1881, since which time it has been 
used for time determinations. In 1885 it was re- 
modelled by its makers, its objective receiving a |P 
new cell, a sensitive level being added, and the | 
eye end being altered so that the micrometer can 
be turned through an angle of 90 deg. against stops, 
and used in either right ascension or declination. 
By these changes the instrument is rendered avail- 
able as a zenith telescope, and can be used for an 
independent determination of the latitude by Tal- 
cott’s method. The piers were originally iron 
frames, but have been built up solid with brick ; 
the eastern Y is movable in azimuth and the western 
in level. 

The photographic laboratory is situated about 
60 ft. south of the transit house, as shown by the 
plan on page 1 and Fig. 5 on page 5 ante, while 
between it and the transit house is placed the 
photo-heliograph. The photographic. laboratory is 
a wooden house with brick foundaiion, lighted by 
two windows (one of red glass, and both provided 
with shutters) at the west end. 

The tube of the telescope of the photo-heliograph 
enters the building on the north side about 2% ft. 
east of the centre, the transit instrument serving | 
to determine the position of the axis, while it in its 
turn serves—as we have already stated—as a south 
collimator to the transit. The photo-heliograph is 
of the same form as those used in the United States 
transit of Venus expeditions in 1874 and 1882, and 
it was used by Captain Floyd and Professor Todd to 
observe the transit in the latter year. 

We mention here another instrument which forms 
part of the equipment of the observatory, namely, | 





- 


|a universal instrument by Messrs. Repsold which 
| was delivered in 1885. It has an aperture of 
| 2.15 in., and its telescope tube is broken at the 
| middle, where there is introduced a reflecting prism 
which sends the rays through the hollow axis to the 
eye. The horizontal and vertical circles are 10 in. in 
diameter and are each read by two microscopes to 
2”. The instrument will serve for special investi- 
gations of refraction ; it is a very perfect geodetic 
instrument, and in combination with the 63-in. equa- 
torial and a chronometer, it forms an outfit which 
can be readily packed for expeditional work. 

The telescopes with which the observatory is pro- 
vided are the magnificent equatorial of 36 in. aper- 
ture, the construction of which has been a matter 
of so much interest in astronomical circles for some 
years past ; a 12-in. equatorial ; a 64-in. equatorial; 
and a comet seeker. It will be convenient to deal 
with these in reverse order. 

The comet seeker, which has an aperture of 4 in. 
and a focal length of about 33in., was made by 
Messrs. Alvan Clark and Sons, and was supplied 
on the recommendation of Professor Newcomb in 
1881. Midway in the tube is a reflecting prism 
which deflects the rays into a horizontal plane. The 
instrument has an alt-azimuth mounting, and the 
observer has only to move his eye in azimuth while 
the telescope is moved in altitude to range over the 
whole sky. The movement in altitude is effected 
by a crank. 

The yep equatorial occupies the small dome 
seen on the right in Fig. 5, page 5 ante. Its objec- 
tive is by Messrs. Alvan Clark and Sons, and is, as 
we have already mentioned, also available for the 
south collimator of the meridian circle, the attach- 
ment being such that it can be very readily changed 
from one instrument to the other. The mounting 
of the telescope is by Messrs. Warner and Swasey, 
of Cleveland, Ohio, and is arranged for convenience 
in transport in the event of the instrument being 





used on eclipse or other expeditions. For the same 
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reason the polar axis is made adjustable to any 
latitude down to 10 deg. The cast-iron column 
which supports the telescope is hollow and contains 
the driving clock and weights, the clock being of a 
pattern of which we shall have more to say when 
describing the 36-in. equatorial. The column divides 
just below the clock for convenience in packing. 
All the details of the mounting are very con- 
veniently arranged. 

The 12 in. equatorial occupies the dome at the 
northern end of the main building (see general 
plan, page 1 ante). The object glass of this tele- 
scope is a particularly fine one, and it and the tube 
were originally made by Messrs. Alvan Clark and 
Sons for Dr. Henry Draper, and were mounted 
in his private observatory at Hastings-on-the- 
Hudson. In 1879, however, it was disposed of by 
Dr. Draper to make room fora special photographic 
objective of 11 in. aperture (which is now at 
Harvard College Observatory), and it remained on 
the hands of Messrs. Clark until September, 1880, 
when it was fitted with a substantial mounting and 
erected at the Lick Observatory in 1881. We give 
in Fig. 7, on the present page, an engraving of the 
telescope as it now appears, our illustration having 
been prepared from a photograph taken by Mr. H. 
E. Mathews. 

The micrometer of this telescope was made by 
Messrs. Alvan Clark and Sons, and is fitted with a 
special arrangement of illuminating apparatus 


devised by Mr. 8, W. Burnham. This micrometer 
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has been described in the proceedings of the Royal 
Astronomical Society, but inasmuch as it differs 
materially from the pattern of micrometers in 
general use in this country, and moreover embodies | 
the results of Mr. Burnham’s unrivalled experience 
as a double-star observer, we have deemed it advis- 
able to give an engraving of it here, and we accord- 
ingly illustrate it in Fig. 8 on the opposite page. 
Mr. Burnham’s own description of the instrument 
is as follows : 

‘‘The micrometer is of the usual form made by 








the Clarks, B being the graduated head of the 
micrometer screw, and A another graduated head 
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12-IN, EQUATORIAL BY MESSRS, ALVAN CLARK AND SONS, CAMBRIDGEPORT, MASS., U.S.A. 


flects the light back, thereby symmetrically illumi- 
nating the wires on both sides. The lamp swings 
freely on its axis in the line of O T, but always 
maintains a vertical position, whatever may be the 
direction of the wires or the pointing of the tele- 
scope. The tube N, with the lamp and its attach- 
ments, has an axle R, supported by the fixed arm 
K. The bearings T and the axle of the lamp are 
kept always horizontal by the weight of the counter- 
poise P. The tube M is fixed to the micrometer- 
box and projects loosely over N far enough to allow 
for the necessary movement of the box by the 


| bisecting screw E. The supporting arm K_ is 


turning on the same axis for giving the whole revo- | attached by the set screw J, not to the box, but to 
lution of the screws. C is the head of a pinion |the plate underneath it, so that the weight moved 
attached to the plate under the micrometer-box, | by the bisecting screw is not increased at all by 
and gearing into the teeth of the rigid circular | the illuminating apparatus. Attached to the same 
plate containing the position circle for moving the | plate, on the opposite side by a set screw I, is the 
wires in position angle. Dis the head of another | rod H, bent so as to be thrown forward out of the 
small pinion for sliding the eye-piece over the wires. | way of E’ and B, with a weight F to balance 
E E’ are heads of the bisecting screw for moving|the weight of the lamp attachments. The whole 
the whole system of wires and the box S in a direc- | device can be instantly detached when desired by 
tion parallel to the micrometer screw and at right | loosening the screws I and J. 





angles to the wires. 

‘*The light from the lamp L is reflected by a 
mirror in N, and passes down that tube and through 
M, and then through a hole in the end of the box 
to the wires. A condensing lens is placed in N for 
the purpose of concentrating the light on the wires. 
On the opposite side of the wires, toward the micro- 





meter head, a small reflector is placed, which re- 





**In the tube M is aslot V, in which is placed a 
slip of red or other coloured glass, held in any de- 
sired place by a light spring pressing against it. 
All or any part of the light can be made to pass 
through the coloured medium. The mirror in N 
is attached to a tube which slides into the tube O. 
By turning this tube by the milled edge projecting 
at O the inclination of the mirror may be varied 
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to any extent, and the light reduced from the maxi- 
mum amount until the wires become just visible. 
By turning the mirror 90 deg. or more, the light is 
entirely shut off. It will be seen that the lamp can 
revolve freely through the bent arm Q, and the 
whole movable part of the device, lamp, arm Q, and 
counterpoise P can turn through the supportin 
arm K, the lamp at all times remaining vertic 
and in exactly the same position with respect to the 
wires. It might at first be supposed that the lamp, 
or some of the parts, would be in the way of the 
observer. I have never found it so in practice, and 
although it is but a few seconds’ work to either 
attach or detach it, I have very rarely removed it, 
whatever might have been the use of the telescope 
at the time. 

‘*Tt is important to preserve the relative posi- 
tions of the micrometer head, bisecting screw, and 
pinion C, as here shown. No other arrangement 
will be as convenient. In every possible position 
of the micrometer the necessary use of both hands 
at the same time will be found to be convenient and 
easy for the observer. Naturally the more delicate 
motions of the micrometer screw and the pinion will 
be effected by the right hand, and the correspond- 
ing movement of the bisecting screw by the left 
hand. When the micrometer-box is anywhere near 
a horizontal position with respect to the observer 
(the wires at right angles to the line joining the 
eyes), O and E are used by the right and left hand 
respectively in measuring angles, and B’ and E in 
measuring distances. When the box is more 
nearly vertical with respect to the observer, the 
head E’ of the bisecting screw will be worked by the 
left hand in each case. The convenience and prac- 
tical value of this arrangement can only be appre- 
ciated by one who has used the old plans and then 
tried this one,” 

Mr. Burnham adds that the practical working of 
this system of illumination has been eminently suc- 
cessful, and that by its aid any object which can be 
seen, however faintly, can be measured. The 
micrometer was furnished by Messrs, Clark with 
a set of six eye-pieces of powers ranging from 
160 to 1400, while there is also at the Observatory 
a set of eye-pieces of various powers made by 
Seinheil, and provided with adapters so that they 
can be used with any of the equatorials. 

The dome which accommodates the 12-in. equa- 
torial is 25 ft. Gin. in diameter, and consists of a 
wood framework covered with thin plates of nickel- 
plated copper. The base of the dome is formed by 
a cast-iron ring having a track 3in. wide on its 
under side, On the top of the circular walls of the 
building is another cast-iron ring, having a double- 
turned track. Between the upper track on the 
dome and the lower tracks on the wall is a live ring 
composed of fourteen sets of wheels, each set con- 
sisting of three wheels side by side, forming a conical 
frustrum. The centre wheel of each set bears on the 
track on the dome ring, while the two outer wheels 
take their bearing on the two tracks on the wall ring. 
The mean diameter of the wheels is about 10 in. 

The slit for observations is 3 ft. wide, and extends 
beyond the zenith. It was originally fitted with 
a curtain of corrugated steel, which could be 
wound up ona drum, but this arrangement being 
found unsatisfactory, was replaced last year by a 
rolling shutter, made by Messrs. Warner and 
Swasey. This shutter is part of a cylinder tangent 
to the sphere of the dome. 

The dome weighs about 8 tons and the turning 
gear is a very simple arrangement, devised by 
Captain Floyd and Mr. Fraser. Around the out- 
side of the dome, just above the base ring, passes an 
endless wire rope which is led over guide pulleys 
down toa grooved pulley 2 ft, in diameter placed in 
a recess in a room below the telescope-room, This 
wheel is turned by a crank and vinion, the gearing 
being in the proportion of 3 to 1, and 41 turns of 
the crank serve to give the dome a complete revo- 
lution, the rope having a sufficient grip on the out- 
side of the dome to turn it. The turning can be 
effected in less than two minutes. 

As will be seen from the view of the west front 
of the main building which we gave on page 4 ante, 
the dome for the 12-in. equatorial extends two 
stories in height, and the circular room below the 
telescope-room has its wall provided with shelves 
for tools, &c., while the central brick pier which 
supports the telescope is left hollow, covered with 
cement, and fitted with iron doors, so as to form a 
fireproof safe for instruments. 

In our next article we shall have to deal with the 
36-in, equatorial and its mounting. 





THE ‘CITY OF NEW YORK.” 


THE City of New York left the Clydebank yard on 
Tuesday, July 17th. On that day she had her com- 
passes adjusted, and afterwards went on a run down 
the Firth. On Wednesday the process known on the 
Clyde as ‘‘ grinding the engines” was continued, but 
on Thursday the vessel lay at rest off the Tail of the 
Bank, at Greenock. On the following day there was 
what might be termed a semi-ofticial trial of the 
engines, the representatives of the Inman and Inter- 
national Steamship Company being present, with 
Messrs. James and George Thomson and their efficient 
staff. Several runs were made on the measured mile 
at Skelmorlie, but it was deemed imprudent to 
run the engines at full power, and accordingly 
the rate of speed, although reaching 20.3 knots 
per hour, cannot be looked upon as a final pos- 
sible result of this vessel. The power developed 
was said to approach 19,000 horse-power. In conse- 
quence of the inexperience of the firemen, particularly 
in reference to the forced-draught arrangement, the 
boilers did not have a fair chance of working up to 
their maximum power. So far as the engines were 
concerned, everything went well, There was not only 
an entire absence of any undue heating of bearings, 
but complete freedom from leakage of steam, 

On Saturday a further and more extensive trial was 
commenced, consisting as it did of a cruise of more 
than 750 nautical miles. Before leaving the Clyde on 
Saturday there embarked a large company of guests, 
including the Duke of Montrose, General Sir Edward 
Hamley, M.P., Hon. W. Woodall, M.P., representa- 
tives of the Admiralty, Lloyd’s, Board of Trade, 
Spanish and American naval commissions, and of 
several of the leading shipping companies. The 
vessel steamed slowly down the Firth of Clyde, and 
the first noteworthy incident was the meeting between 
the great leviathan liner and the pleasure yacht 


Capercailzie, owned by Mr. John Burns, chairman of | }, 


the Cunard Line. The new Inman liner soon after- 
wards steamed into Lamlash Bay, where several 
vessels of the Channel squadron were lying at anchor. 
Greetings were interchanged, and passing from among 
the numerous flotilla of crafts attracted by the war- 
ships, the City of New York steamed out through 
the narrow passage between the Holy Isle and 
the Island of Arran. Ailsa Craig was soon passed, 
and towards nightfall the steamer approached the 
north coast of Ireland, where it was enveloped with 
athick fog. Thus far the speed did not exceed 14 
knots, and the engines were not working at more than 
55 revolutions per minute ; but when the vessel got 
into the fog the speed was reduced to about 8 knots per 
hour. Indeed, throughout the whole trip there was 
no desire on the part either of builders or owners to 
race the vessel against time. They were satisfied with 
the calculations which they were able to make on the 
results of the trials of the engines on the River Clyde, 
and were confident that when the engineers and fire- 
men became acquainted with the several novelties of 
design and equipment of the engines and boilers, and 
particularly with the forced draught, the vessel would 
make for herself a position on the Atlantic worthy the 
traditions of her builders. The fog was cleared about 
two o’clock in the morning and the north-west coast of 
Ireland was then sighted. Sunday, so far as weather 
was concerned, was delightful, and the vessel steamed 
along at a speed averaging between 18 and 19 knots 
per hour, with the engines working up to 73 revolu- 
tions per minute. There was at times a pretty stiff 


breeze blowing, approaching half a gale, giving cause | oj] 


to some rolling, but the vessel behaved nobly. Never- 
theless, there were many absentees from the dining 
table—a fact which tells its own tale. When passing 
the Fastnet before midnight the powerful search-light 
was brought into operation, and those on board, at- 
tracted by the cheerful moonlight and the pure azure 
sky, aoe enjoyed the sight. Not only the lighthouse 
but even the lighthouse-keeper became clearly dis- 
cernible. The City of New York is the only mercantile 
vessel which is fitted with the search-light, now so 
common in warships. Indeed, it might be parentheti- 
cally mentioned that, in consideration of her complete 
subdivision, the location of all machinery under load- 
water line, her powerful engines and exceptional 
maneuvring power, with the fact that places are re- 
served on the promenade deck for guns, she is pecu- 
liarly fitted for service as an armed cruiser. The dis- 
tance between Roches Point and the Mersey was ac- 
complished in about eleven hours, which is slightly 
under the record of the Etruria and Umbria; but the 
vessel was clearly not racing. At luncheon on Monday 
the company of over 200 met in the dining saloon for 
the last time, and the Duke of Montrose took the 
opportunity of proposing a vote of thanks to their 
hosts for the admirable and most enjoyable entertain- 
ment given, and for the princely hospitality shown. 
Dr. F. H. Underwood, U.S.A. Consul at Glasgow, 
who seconded the proposal, claimed for the ship that 
she was a greater achievement than the Pyramids 
and the Colossus of Rhodes—indeed, greater than the 


ancients had ever thought or dreamed of. In a 





burst of eloquence he expressed the opinion that the 
City of New York was the poem of Scotland of to-day, 
for there had been displayed in her production more of 
reflection, contrivance, and imagination, than many of 
the present-day poets put into their work. Mr. James 
R. Thomson replied for the builders, and Mr. Edmund 
Taylor for the Ioman and International Company. 
When the bar at the Mersey was reached shortly after 
four o’clock on Monday, the guests were taken off to 
Liverpool in a tender, and the vessel lay at anchor 
until the evening, when she steamed up the river to 
the Albert Graving Dock, Birkenhead. The vessel 
will sail on her maiden voyage to America on August 1. 
The intention of the owners is, we understand, that 
she should not be run at her full speed for two or three 


vogeen. 
e shall deal with the machinery of the vessel in an 
early issue. 








LUBRICATION. 
To THE EpriTor oF ENGINEERING. 

Str,—My attention has been called to Mr. Wilfred 
Boult’s interesting letter upon ‘* Lubrication” in your 
issue for 8th ultimo. I regret that, having been a good 
deal from home and rather busy lately, I did not see Mr. 
Boult’s letter until some time after its publication, and I 
have not had time:to offer you earlier some explanations 
which it seems to call for. I desire to say, at once, that 
it affords me pleasure to find myself, on all points of im- 
portance, so closely in aceord with a gentleman whose 
name is. intimately associated with a series of oils which 
take rank with the finest of their kind now before the 
public, and who understands so well and takes so much 
interest in the subject now under discussion. The points 
of difference to which I would call attention occur with 
regard to one or two minor matters upon which some 
little misunderstanding, for which I am perhaps re- 
sponsible, has arisen in Mr. Boult’s mind. 

The first of these refers to the size of the friction or 
testing pulley or bearing, in ragard to which Mr. Boult 

as been tg and excusably misled by the use of the 
words “5in. pulley” on the diagrams reproduced in your 
article. In inserting these words you correctly copied 
the diagrams as given to you, but these figures ought to 
have been omitted, or it ought to have been explained 
that they referred to the size of one of an interchangeab'e 
set of gearing pulleys used to regulate the speed of the 
testing pulley. I find that the diameter of the testing 
pulley is not given in your article, and, although I have 
sent this information privately to Mr. Boult, I hope that, 
in fairness to Mr. Pullin, and for the benefit of those of 
your readers who take an interest in the matter, you will 
allow me to explain that the size of Mr. Pullin’s “ friction 
pulley” is 3in. long by 3in. in diameter, giving a total 
rubbing surface of about 284in. The pressure upon the 
brasses was produced by two springs, each indicating 
801lb.=a total of 1601b., which, divided by the super- 
ficial area of the friction pulley (28}in.), gives a pressure 
of 5.61b. per square inch. 

I also quite agree with Mr. Boult that the conditions 
under which our tests were made were extreme and quite 
unsuitable for many of the oils named, and Mr. Pullin 
will also heartily indorse this, but I must explain that 
the object with which Mr. Pullin and I undertook the 
experiments referred to was rather to determine the 
behaviour of a variety of oils under certain uniform con- 
ditions than to determine the best oils for a variety of 
different conditions. Our object was to find out the rela- 
tion between the body or thickness of any oil and the 
resistance or drag and temperature on a bearing, and we 
have got our answer. But although sperm oil ran lightest 
and coolest, and castor showed greatest resistance and 
highest temperature, we do not for a moment mean to 
suggest that for a heavy land or marine engine a light 
and thin oil is to be used in preference to a heavy bodied 


il. 

I think, however, that our experiments have a direct 
value in relation to oils for spindles, looms, and other light 
machinery driven at high speeds under light pressures, 
and I must also point out that Mr. Boult has fallen into 
an error in saying (probably without sufficient considera- 
tion) that even ‘‘spindles in cotton mills do not run so 
fast as” 1110 ft. per minute. 

The average diameter of a cotton spindle is gin. = 
1ys in. circumference, and as 12,000 to 13,000 revolutions 
per minute is now by no means an uncommon speed, it 
follows that the surface speed of a modern cotton spindle 
is about 1200 ft. per minute, and I do not know that Mr. 
Pullin’s working pressure of 5 lb. per square inch will 
greatly exceed that of the tapes or banding used in driving 
spindles, 

Mr. Boult points to the omission from our tests of pure 
mineral oils. I am responsible for this, and I was in- 
duced, or constrained, to omit them simply because of the 
immense variety in the quality of the oils which are em- 
braced under this title. Not only do great differences 
exist between American, Scotch, and Russian oils, but 
even among oils from the same country great differences 
are found, and as unfortunately these differences are not 
yet recognised by the great body of oil users (who are 
disposed usually to rd mineral oil as being as well 
defined as, say, rape oil or olive oil), I felt that we should 
be more likely to mislead rather than to enlighten readers 
by reports of two or three even fairly typical samples of 
mineral oil, I am sure that Mr. Boult would strongly 
object to have two oils judged of by any ordinary sample 
of mineral oil which I might have selected for trial. 

I remain, Sir, yours truly, 
¥ VeItcH WILSON, 
Queen-street, Bradford, Manchester, July 20, 1888. 
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GAS AND COKE AS FUEL. 
To THE Epitor OF ENGINEERING. 

Srr,—Mr. T. Nicholson can hardly expect engineers to 
accept his report on the trial of gas and coke as fuel as 
worthy of any reliance. The figures given are too 
incomplete; he should describe, lst, the system adopted 
for measuring the water; 2nd, the temperature of the 
feed water ; 3rd, the temperature of the chimney gases; 
4th, the proportion of ashes to combustible; and 5th, 
give an analysis, thermic and chemical, of the fuel used, 
and state whether the steam was dry. The stated evapo- 
ration given for gas and coke is impossible, as the follow- 
ing calculation with Rankine’s formule shows. 

Assuming that 10 per cent. of the fuel is incombustible 
or ash, and that the temperature of feed water is 60 deg. 
Fahr. The evaporation is given at 15.66 lb. of water per 


pound of coal, then 15.66 x 100 _ 17.4 lb. of water per 


pound of combustible. The pressure of steam is given at 
81lb, The equivalent temperature is, say, 312 deg. Fahr. 
The evaporation from and at 212 deg. Fahr. at atmo- 
spheric pressure would then be found as follows : 


0.3 (312— 212) + (212-60) . _ 
17.44 1 ee \ 18.76 Ib. 


Now the fullest thermic value of ordinary steam coal 
measured calorimetrically ranges from 121b. to 15lb., 
from and at 212 deg. Fabr., so that the stated evapora- 
tion is impossible. Mr. Nicholson might read with some 
advantage an article ‘‘On the Rationale of Gaseous Fuel 
Firing,” by Mr. Thwaite, in the March number of the 
Gas Engineer’s Magazine. 

There is no doubt as to the advantages of gas as fuel, 
but the promotion of this rational system of firing and 
raising heat is not advanced by exaggerated statements, 
from whatever source. <n 


THE OLD PUZZLE ABOUT THE STRENGTH 
OF BEAMS. 
To THE EpiTor oF ENGINEERING. 

Srr,—In your issue of July 20th Mr. Spence speaks of 
the accepted theory of beams, and says that if my theory 
differs from the accepted theory it must be wrong, and if 
it does not must be useless, Clearly on this basis Mr. 
Spence’s article must be useless, 

Is there, however, any accepted theory about beams? 
Mr. Spence clearly differs from Professor Rankine, whose 
calculations in his work on “‘ Applied Mechanics” are based 
on the two assumptions that the neutral axis passes 
through the centre of gravity of the section and isa straight 
line. Inthe book published by myself in 1872, I have 
demonstrated that the neutral axis never passes through 
the centre of gravity, and is never, except in the case of 
rectangular section, a straight line. 

I have also proved from the results of Hodgkinson’s 
exhaustive experiments on wrought and cast iron that the 
accepted ratios of the top and bottom booms in the case 
of both cast and wrought iron are wrong. Mr. Spence 
should not dogmatise about theories which he has not 
studied. 





WILLIAM DONALDSON, 
2, Westminster Chambers. 





VORTEX BLAST PIPES. 
To THE EpiTor OF ENGINEERING. 

Srr,—With reference to Mr. Urquhart’s letter in your 
issue of June 29 it would be interesting to know the 
arrangement of the vortex blast pipe said to have been 
applied to a locomotive on the Caledonian Railway, 
Glasgow, by Mr. Alexander Morton in 1867. Can youor 
any of your correspondents refer me to a published illus- 
tration? Yours truly, 

Atrrep B, Hoskin. 
Ash Grove, Hackney, July 23, 1888. 








RE GLOW LAMP PATENTS. 
To THE EpiTor OF ENGINEERING. 

Sir,-—On looking up the specifications of the two patents 
mentioned in your leading article in last week’s issue I 
find that the Cheseborough patent is No. 4847 of 1878 and 
not 4874 as given by you. Thinking this correction might 
serve many, I remaia, Sir, yours truly, 

Hammersmith, July 24, 1888. G. R. B 








SHEEL’S GAS PRODUCER. 
To THE EDITOR oF ENGINEERING. 

Srr,—In reply to ‘Carbonic Oxide,” permit me to 
explain that when designing the grate to partly support 
the fuel and allow the small clinkers and ashes to fall into 
the water trough, I had not forgotten that large clinkers 
might form and would have to be expelled while gas was 
being produced ; to this end the screw and handwheel 
arrangement can be applied by withdrawing the grate 
ee to allow clinkers of any size to pass by the end 
of it. 

Experience has conclusively proved that the tuyere or 
blast box will not become overheated when cold air and 
steam are continuously blowing upon it; also that the 
tuyere box, as designed, is not ‘‘splendidly adapted for 
the formation of a nucleus of clinkers.” On the contrary, 
by a judicious arrangement of poking holes no inconve- 
nience whatever is experienced in the removal of them, as 
they can be broken up in the process of formation. 

Ican only reassert that my producer is equally well 
adapted for the production of gas from either coking or 
non-coking coal. 

Thanking you again, — 

remain, yours respectfally, 
Malvern Link. J. SHEEL, 








THE STRENGTH OF MATERIALS. 
To THE EpiTor OF ENGINEERING. 

S1e,-—Having read in your last issue the letter signed 
**¥.,” and headed ‘‘ A Wail from the Drawing Office,” I 
would use the opportunity of commenting upon it. There 
is indeed a great deal of truth in the complaints as to the 
meagre data obtainable; it is almost beyond belief that so 
little real advance has been made in print. 

My father had fully appreciated the need of data when, 
twenty-seven years ago, he turned his whole attention and 
devoted all his available means to the designing and erec- 
tion of a machine capable of testing accurately all kinds 
of material in small or large sizes ; since then giving his 
time entirely to the testing of all work entrusted to him 
and the systematic recording of the results obtained. The 
very thing urged in ‘‘ F.’s” letter has been the life-work of 
David Kirkaldy ; one reason that his enormous accumula- 
tion of data has not been printed from time to time was 
the action of the Institution of Mechanical Engineers 
amongst others, who, as a body, if they did not care to 
encourage and aid his labours, need not have been so 
ready to hinder him. Not only hes the action of corporate 
bodies, but the attitude of so many of the profession 
showed that there was little or no desire for reliable in- 
formation. Owing to the extent to which his work has 
been misquoted and altered over and above the numerous 
cases of plagiarism, he has been restrained from putting 
his work in a form which would be of use and accessible 
to engineers collectively. This repression has undoubtedly 
been a trial to him, as for years his great aim has been 
to promote science in engineering and prove a benefit to 
the profession. His work has been characterised through- 
out by great desire for proper standards and accurate test- 
ing, and bis system has been from the very start most 
complete ; this is very important in testing, anditis much 
to be regretted that now-a-days, when so many are 
dabbling in testing, they do not try to keep to standards 
and systems, but in too many cases seem to delight in 
making matters worse by using different sized and shaped 
specimens and queer modes of testing. It is often a 
wonder to me how engineers wil] accept and believe state- 
ments, said to be the results of experiments, when often 
they bear evidence almost on the face that they have not 
been properly obtained. 

There is still plenty of scope for further experiments, as 
there are many questions to investigate which have hardly 
been touched at present; but anyone visiting the museums 
here, which are open to visitors, will see the wide range 
of experiments that it has been possible for one man to 
make and that too unaided by any grant or public money. 
The time will yet come when the work done here will be 
valued generally, as I am glad to write, it has been in the 
past, although more privately by engineers and others in- 
dividually. 

In connection with the last sentence in the letter, as to 
information on modern bronze, I would refer ‘‘ F.” to the 

rinted results of experiments made here for Messrs, 
Vivian and Sons, as an example of our system and 
standards for work of that kind. I inclose two printed 
copies of same. 

Yours respectfully, 
WituiaM G. KIRKALpy, 
David Kirkaldy and Son, 

99, Southwark-street, London, 8.E., July 25, 1888. 





A WAIL FROM THE DRAWING OFFICE. 
To THE EpITOR OF ENGINEERING. 

S1r,—Y our unfortunate correspondent “ F.” is evidently 
so mentally distracted that it is perhaps unfair to criticise 
his allegations. But it may be useful to point out that 
the faults he proposes to have corrected by a committee 
of research do not exist in the books he quotes, but only 
in his imperfect understanding of them. 

The olastic limit of gun-metal or bronze is certainly very 
low. Bauschinger, than whom no better authority could 
be quoted, gives in two cases I find at hand 2.5 and 3.43 
tons per aquare inch. Hence ‘‘ Machine Design ” is quite 
right in giving the average elastic strength of bronze as 
6200 lb. per square inch. 

On the other hand, it ought to be well known by this 
time that the older writers often gave the yield point, or 
point at which a material visibly yielded when measure- 
ments were made with coarse instruments as a kind of 
elastic limit. Hence, in a mode of expression very com- 
monly adopted, Anderson is also right in stating that 
a gaa commences to yield at 15,000 lb. per square 
inch, 

The fact is, that the committee “‘ F.” wants is not one 
to ascertain the physical constants of bodies; that has 
been adequately dene already. He wants a committee to 
alter the constitution of bodies so that draughtsmen may 
be saved the trouble of thinking. 

Yours truly, 
July 25, 1888, W. C. Unwin. 





FRICTION OF HYDRAULIC RAMS. 
To tHe Eprror or ENGINEERING. 

S1r,—From recent experience it appears to me that in 
hydraulic machinery the loss due to friction of rams 
through packing is considerably greater with low-pressure 
water—say, 30 ft., 40 ft., or 50 ft. head—than with high- 
pressure water. 

In Rigg’s “‘ Practical Treatise on the Steam Engine,” 
page 59, a short formula is given, in which the friction is 
said to increase in direct proportion to diameter and pres- 
sure. I presume this can only be true within certain 
limits, but no limits are given. . 

Perhaps some of your readers would kindly throw some 
light on the subject, 


July 24, 1888, 


IT am, Sir, yours respectfully, 
READER, 





STEEL OR CHARCOAL IRON STRIPS. 
To THE Epitor OF ENGINEERING. 

Srr,—Can you, or any of your numerous readers, give 
me the name of makers or agents who supply sheet steel 
or charcoal iron in sheets or strips 24 ft. to 50 ft. long? I 
once saw a sample of the various thicknesses made up in 
book form about 8in. by 6in. Any information will 
greatly oblige ours, &e., 

SHEET Metat WorRKER. 





TINNED PERFORATED STEEL. 
To THE EpiTor OF ENGINEERING. 

S1r,—I am requiring large quantities of tinned per- 
forated steel, and as far as I can learn this can only be 
procured from Continental firms. 

Surely there are English firms who can perforate the 
holes as closely together and through metal of the same 
gauge as is done by German perforators? 

Perhaps I can ascertain this by means of your valuable 
medium. I am, Sir, yours faithfully, 

July 24, 1888. AN ENGLISH MANUFACTURER. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Tinsley Rolling Mills Company, Limited.—This Shef- 
field company proposes to pay a dividend of 10 per cent. 
free of income tax. A balance is also carried forward to 
reserve account, 


Dore and Chinley Railway.—It is expected that the 
cutting of this new line by the Midland Company will be 
commenced within a month. 


Lofthouse Colliery Company, Limited.—The directors of 
this company have issued their report for the past half- 
year. The accounts have undergone the usual audit, and 
after deducting 2090/. for depreciation (making 32,801/, 
written off under this head from the starting of the col- 
mace Seer allowing for all charges, show a profit of 3894/., 
which added to the balance in hand of 3592/., makes 74932. 
at the disposal of the shareholders. The directors recom- 
mend that 1000/. be added to the reserve fund and that a 
dividend of 6} per cent. per annum, with a bonus of 1} per 
cent., be paid free of income tax—together equal to 74 per 
cent. per annum, leaving a balance in hand of 36941. 


Engineering Trades.—There bas been an influx of work 
in the Leeds district for all descriptions of heavy ma- 
chinery required for agricultural purposes in the colonies. 
Orders are coming in for portable and semi-fixed engines, 
and these, with other lines, are finding full employment 
for the mechanics. The proportion of work placed in 
Leeds is heavier than that in Sheffield, and there appears 
to be every probability of Leeds outstripping Sheffield in 
the steel trade if business continues to grow with the 
Leeds houses in the ratio in which it is now being secured. 


Tort Tramways Company.—The report of this company, 
just issued, recommends a dividend of 6 per cent. on the 
share capital. 


Pontefract Water Supply.—A special meeting of the 
Pontefract Town Council has been held. Thecouncil had 

roposed to apply to the Local Government Board to 
ja 28,6321. for carrying out the proposed scheme to 
bring the supply of water from Roall, near Whitley 
Bridge. There was much opposition, and an amendment 
was proposed to postpone the question until September. 
The mayor stated that no water was in the storage tanks, 
and in case of a fire 30,000/. worth of property might be 
destroyed. On being put to the vote, the original scheme 
was carried by 13 votes to 8, so that the Roall scheme is 
now finally decided upon. 


Holmfirth Water Supply.—The Anstonly Local Board, 
near Holmfirth, proposes to borrow 4000/. fur the purposes 
cf an increased water supply. Mr. A. Taylor, Govern- 
ment inspector, is making the inquiry. 

Electric Lighting of Bradford Tramcars.—An important 
experiment in the lighting of tramcars by electricity has 
been successfully made in Bradford. The experiment is 
due to the invention of M. Ch. Ganzentes, a Belgian 
electrical engineer, whose system the Pradford Tramway 
Company are considering the advisability of adopting. 
M. Ganzentes’ system, unlike others already in use in 
vehicular traffic, provides the electric light direct from 
a battery instead of from accumulators. The battery is 
placed under the seat on the floor of the car, or in an 
other convenient place about the vehicle. The experi- 
ment proved a decided success, a steady and brilliant 
light being procured. 


Shefiell Junior Engineering Society.—A meeting of 
this Society was held last week, when Mr. A. J, Foul- 
stone gave the second part of his paper (previously re- 
ported) on steam boilers. He was thanked for the con- 
tribution. 

Blasting Operations at the Atlas Works,—A series of 
interesting experiments have been carried on at the Atlas 
Blast Furnaces (John Brown and Co., Limited). The 
firm having recently determined to enlarge their No, 2 
furnace, it was necessary to remove an enormous block of 
metal from the bare of the tap. The work was intrusted 
to Mr. W. G. Liverside (of the firm of R. Roper, Son, and 
Co ), who conducted the experiments with the assistance 
of Mr. R. Lonie, of Manchester. The explosive used 
was No. 1 dynamite, manufactured by the German Ex- 
plosives Company, Limited, Hamburg, and the system of 
exploding the charges was by electricity. A series of 
holes were bored in the solid iron ranging from 18 in. to 
36 in. deep. These were charged with dynamite. When 
the shot was fired some 40 tons of iron were displaced, yet 
confined within a radius of 20 ft. The furnace is close to 
the Midland Railway. Similar experiments will follow. 
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ENGINE AT MESSRS. WHITBREAD AND CO”S BREWERY. 


ERECTED BY BOULTON 


8629 


Tux old engine, of which we give an engraving above, | work on the engine having increased from time to | 
was erected by the firm of Boulton and Watt, in the | time, the strain on the wooden teeth of the ‘ sun” 
year 1785, at the brewery of Messrs. Whitbread and | mortise wheel caused them to give way, and solid 
Co., in Chiswell-street, Finsbury. It has been at work | gun-metal teeth were substituted for the wood teeth. 
till within a few months of the present time, when it | The framing of the engine was entirely of timber well 
was removed to make room for a new boiler, and of | bolted together. 
new engines by Messrs. Simpson and Co., of Pimlico,; This engine was originally driven by low-pressure 
S,W., of which we shall publish illustrations in an early | steam from two copper boilers of the ‘ haystack” 
issue. This engine had originally a wooden beam, but | form, having fires below and flues around their sides ; 
this was removed and an iron one witha balance weight | they were about ,*;in. thick and had very large 
was substituted by Messrs. Boulton and Watt, about | rivets 1} in. in diameter with enormous heads, 3} in. 
ten years after its erection, when the engine was | in diameter, placed at 3% in. centre to centre. These 
otherwise strengthened to raise its power from that of | boilers were taken out, under the advice of Mr. 
35 horses to 70 horses. The engine had a tappit|/ EK. A. Cowper, and probably were the last copper 
motion to the conical valve of the valve motion of steam engine boilers left in London. The copper 
the engine, and there was a small set screw to adjust was of good quality and had stood the very low 
the precise point when the catch of the valve was re- poe to which ic had been subjected very well, 





leased by the tappit, and the valve opened by a balance 
weight in a ‘‘dash-pot.” 

The engine had a 24-in, cylinder with a 6-ft. stroke, 
and the connecting-rod had an iron spurwheel (or | 
** planet”) fixed on its lower end, working into a} 
mortise spurwheel (or ‘‘sun’’) on the engine shaft, | 
thus forming a ‘‘sun-and-planet”’ motion, There | 
was a link to keep the wheels in gear. Owing to the | 


utthe boilers were in no way calculated to carry the 

high-pressure steam required for the new and larger 
compound engine put down to do the work of the 
brewery. 





STEAM PUMPING ENGINE. 
THE engine which we illustrate on the opposite page 
is constructed by Messrs. Merryweather and Sons, 





AND WATT IN THE YEAR 1785. 


London, and is an arrangement as a fixture of the well- 
known “ Valiant”? steam pump. It occupies a very 
small space in proportion to its power, and may 
fixed in positions where an ordinary pump could not be 
placed ; it is moreover specially suitable for export and 
transit overland, its extremely light weight being a great 
consideration in the saving of freight and carriage. 

It is of a capacity of 120 gallons per minute and will 
deliver water at a high pressure for fire-extinguishing 
purposes. This pump may be used for water supply 
to mansions, railway stations, &c., and if it be desired 
to render it available at all times for fire purposes, a 
quick steam-raising boiler is fixed to raise steam to 
100 lb. pressure from cold water in about seven 
minutes. The engine is direct-acting with slot link on 
the piston-rod and crankshaft. The pump is entirely 
of gun-metal and is designed for producing a high 
water pressure, and for easy and quick access to the 
valves in case of necessity. By taking off four nuts 
the whole of the pump may be taken to pieces and as 
quickly replaced ; the joints are made in a special 
manner with strips of leather in grooves as adopted in 
the ‘‘ Greenwich” steam fire engine. 

The whole engine is constructed and finished in the 
high-class manner for which Messrs, Merryweathers’ 
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DRY DOCK AT ESQUIMALT, BRITISH 


COLUMBIA. 


MESSRS, KINIPPLE AND MORRIS, ENGINEERS, LONDON. 
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STEAM PUMPING ENGINE. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, LONDON. 











work is distinguished. The engines illustrated were | 

pos may to the Primitiva Nitrate Company, and an- THE ESQUIMALT DOCK. 

other is in course of construction for Natal for supply-| THESE works, which we in part illustrated in our 
rs Sipe against a head of 150 ft. through about a| issue of the 20th inst., and of which we publish a 





d of a mile of piping. two-page engraving this week, together with other 



































| views on the present page, have been carried out atthe 


joint cost of the Imperial, Dominion, and British 
Columbian Governments, and were designed by Mr. 
Kinipple, the senior member of the late firm of Kinipple 
and Morris. 

The outer or cofferdam works .were commenced in 
1875, and the inner, or dock : works, some three 
years later. The progress of the outer works was 
greatly hindered by the fact that at Esquimalt the 
range of tide, which is supposed to be about 10 ft., 
frequently remains at nearly high-water level for days 
together, and thus prevented the wales and struts of 
the dam being placed in their respective positions. 
The original drawings had therefore to be somewhat 
modified in order to prevent further délays in the com- 
pletion of the cofferdam.* 

In January, 1876, the contract for the cofferdam was 

iven by the British Columbian Government to Messrs. 

ed Brothers and Co., of London, for the sum of 
12,311/., but owing, however, to the non-fulfilment 
of their contract in the specified time, the Govern- 
ment in June, 1879, took over the cofferdam works, 
and completed them under the resident engineer (Figs. 1 
to 8). 

When the water was pumped out in 1879 from the 
area on which the graving dock was constructed, the 
dam was found to be perfectly tight in every respect, 
and did not show the slightest strain when the full 
pressure due to a head of water of nearly 35 ft. was 
brought against it, and it remained intact until it was 
removed on the completion of the dock in 1887. 
Although the dam was not removed for seven years 
after its completion, no pumping whatever during that 
time was required beyond that which was due to per- 
colation through the strata or to rainfall. 

Soon after the cofferdam contract was let, a large 
portion of the Portland cement, for use in the execu- 
tion of the dock works, was sent out in water-tight 
oak casks, and although the cement was in store at 
Esquimalt for four or five years before it was used in 
the works, the tests made after the expiration of this 
time were excellent, and showed very little loss of 
strength as compared with the tests made when it first 
arrived at Esquimalt. Neither did the cement appear 
to have deteriorated in any other respect in the 
slightest degree. This fact proves that it is possible 
for Portland cement to be kept for many years with- 
out losing its strength to any appreciable extent pro- 
vided it is properly stored in air-tight casks. The 

eater portion of the cement was supplied by Messrs. 

ibbs and Co., of Grays, Essex, and the remainder by 
Messrs. Robins and Co. and others. 

In June, 1875, tenders were ordered to be obtained 
for the dock pumping machinery, and Messrs. James 
Watt and Co., of Soho Works, Birmingham, secured 
the work at the contract price of 6300/. This con- 
tract included the boilers, engines, caisson, hauling 
gear, sluices, &c. The boilers (three in number, one 


* Of the illustrations referred to in this article, Figs. 1 
and 2 occur on the present page, Figs. 3 to 18 will be 
found in the two-page plate in our issue of July 20, and 
the remainder in the two-page plate in the present issue. 
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spare) are of the cylindrical and multitubular type, 
each 14 ft. long and 6 ft, in diameter, having two flues 
4 ft. Gin. long and 2 ft, 3in, in diameter, with a large 
combustion chamber, and 120 tubes 24 in. in diameter 
of 5ft in length (Fig. 27). The boilers were tested to 
1201b. per square inch, the working pressure being 601b. 
The main pumping engines are capable of raising 
907,000 cubic feet of water in six hours with an extreme 
lift of 35ft., and a mean lift of 17ft. 6in. These 
engines are of the high-pressure condensing horizontal 
description. The cylinders, two in number, are 27 in. 
in diameter with a stroke of 3ft. The main pumps 
have a stroke of 5 ft. and are 48 in. in diameter ; the 
barrels (Fig. 24) are lined with brass; the pum 
buckets are also of brass, with india-rubber valves, an 
designed to discharge 1600 gallons per minute. The 
auxiliary engine is of the vertical direct-acting de- 
scription, having a cylinder 10in. in diameter and a 
12 in. stroke. This engine is used both for working 
the auxiliary pumps and the caisson hauling gear. 
The auxiliary or drainage pumps, two in number, are 
10in. in diameter, have a 2 ft. stroke, and are jointly 
capable of raising 60 gallons per minute to a height of 
50 ft. (Fig. 26). 

The whole of this machinery was delivered at 
Esquimalt in 1876, and stored, with the exception of 
the auxiliary pump, which was used to pump out the 
area behind the cofferdam, and also to keep down 
the surface drainage during the whole period that the 
works were under construction ; thus the necessity of 
obtaining temporary pumps for this purpose was 
obviated. 

On September 5, 1879, tenders were advertised for 
the inain works, and Messrs. T. B. McMannee and Co.,, 
of Montreal, were the successful contractors. The 
works, however, were not commenced before Sep- 
tember 13, 1880, owing to differences which had arisen 
between the Dominion and British Columbian Govern- 
ments in connection with these works. 

The Dominion Government afterwards called for 
fresh tenders, and that of Messrs. Larkin and Con- 
nolly, of Quebec, was aecepted. The dock is 451 ft. long 
(Fig. 9) from the inner face of the caisson to the base of 
the circular head, and has a width at the entrance of 
G5 ft. (Fig. 10). The walls of the dock are parallel for the 
entire length, and the width across the floor is 41 ft. The 
top inside width of the dock at coping level is 90 ft. and 
the depth on sill at high water is 27 ft. The excava- 
tion for the dock was commenced nearly five years 
ago, and consisted chiefly of sand and shells for a 
depth of 6 ft. over the entire area of the foundations 
in Thetis Cove. Below this level very stiff blue clay 
was encountered, with the exception of an outcropping 
of rock which occurred over a small area near the head 
of the dock, and under the caisson chamber and engine- 
house. The whole of the foundations of the entrance 
works are of brickwork laid in 3 to 1 Portland cement 
and founded ona bed of 7 to 1 concrete. The walls of 
the dock and entrance are built of 7 to 1 rubble con- 
crete faced with sandstone in 2 ft. courses. The sand- 
stone facing of the dock, according to the contract 
drawing, was in | ft. courses, but as good stone was 
easily obtainable of large size in the district, it was 
ultimately decided to adopt 2 ft. courses. A skin 9 in. 
in thickness of 5 to 1 Portland cement fine concrete 
was introduced into the bottom of the whole of the 
foundations against the backs of all the walls, and 
also behind the brickwork and stone facing work, 
and generally throughout the works. The whole of 
the dock side walls are built vertical, the upper 
portion being carried by rubble concrete arches. 
Under the bottom of the dock there are six arterial 
box drains bedded in 5 to 1 Portland cement con- 
crete, which are also connected with the rubble drains 
running behind the walls in the arched recesses, the 
whole of which discharge into the drainage pump well. 

The inverts are of 112 ft. radius, the outer being 
15 ft. wide and the inner 20 ft. ; both of which are 
faced with sandstone with a hearting of brickwork 
and 7 to 1 concrete (Figs. 13 to 17). The caisson berth 
meeting faces and quoins of the inverts are of granite, 
which are polished for 12 in. in width, and which have 
a projection of jin (Fig. 10). 

The invert at the bottom of the caisson chamber 
is in 3 to 1 Portland cement brickwork, bedded in 7 
to 1 concrete, and the walls of the chamber are of 
hammered dressed sandstone in 2-ft. courses, with five 
arched recesses on each side. The cast-iron boxes 
carrying the rollers on which the caisson travels are 
set in brickwork on the bottom of the chamber and 
berth. At the ends of the caisson chamber and recess 
there is a scouring culvert which can be used when 
desired to clear the roller pathways of any mud that 
may accumulate (Fig. 10). 

The dock is provided with four timber finely dressed 
masonry slides and stairs, two at the head and two 
at the stern; there are also fourteen cedar double 
fenders with ladders in them of 4 ft. in width. The 
engine and boiler-house and chimney shaft are faced 
with hammered dressed ashlar backed with Portland 
cement concrete. The paving at the centre portion 
of the dock bottom for a width of 10 ft., consists of 


width, and filled in between with five courses of 18 in. 
in depth. Theremaining portion of the dock bottom 
is pee with twenty courses of stone 15 in. in depth, 
and two courses 2 ft. in depth by 18 in. in width, the 
whole being laid in Portland cement compo. 

The discharge pipe from the auxiliary drainage 
pump is carried through the quays and across the 
caisson chamber immediately under the surface of the 
uays, and down the face of the harbour quay wall. 
here are also two culvert mouths in the faces of the 
harbour or quay walls. 

One of Mr. Kinipple’s patented travelling and fold- 
ing bridge caissons was constructed and erected for 
this dock by the Lachine Engineering Company, of 
Canada. 

The caisson herein illustrated (Fig. 19) is provided 
with keels which travel on two lines of rollers running 
on bearings in cast-iron boxes, set in brickwork on the 
bottom of the chamber and caisson, and recess, The 
folding bridge on the top of the caisson is supported 
and Ae. by levers having*’adjustable tail weights 
which together form a parallel motion. The rising 
and lowering of the platform is effected by rollers 
on the nose of the platform working against curved 
plates placed in the abutment. The caisson may be 
drawn into or out of its recess in less than three 
minutes, and in any weather. It is divided into two 
parts, the lower being an air-tight chamber of suffi- 
cient capacity to reduce the weight of the caisson on 
the rollers to a minimum, and the upper a flotation 
chamber, from which the water is excluded when the 
caisson is floated out of its berth. Abrasion of the 
meeting faces of the caisson and granite cells and stop 
quoins is prevented by the keels having ‘ swells” 
in them, as illustrated (Fig. 20), which insures a 
clearance of an inch or more between all the meet- 
ing faces when the caisson is being hauled into 
or out of its recess. The sides of the caisson are 
vertical, but are bevelled horizontally, the inner face 
being of less width than the outer, in order that by 
moving the caisson a short distance back into its 
chamber, and allowing the caisson to float high enough 
to clear the invert, or sill, the caisson may be turned 
round and floated out, when necessary, for repairs. By 
constructing the caisson as above described the usual 
battered sides are dispensed with, and a saving of 
about 10 ft. in width of the entrance is thereby 
effected. The caisson is constructed of a series of 
horizontal and vertical angle and T irons, with cross 
diagonal bracing 4 ft. 6 in. apart; the outside plating 
varies from 4 in. to } in. in thickness, A teak meeting 
or rubbing face, lft. 3 in. wide, is secured to the inner 
end faces of the caisson ends, up the vertical end as 
well as along the bottom, which follows the segmental 
form of the stone invert. 

The displacement of this caisson is 530 tons, and its 
entire weight equals 294 tons, made up as follows: 
Cast iron, 63 tons; brass, 4 tons ; -wrought iron, 199 
tons ; sundries, 28 tons. The weight of the concrete 
ballast is about 160 tons. The caisson is drawn into 
or out of its berth by steam power, the engines being 
(as before mentioned) supplied by Messrs. James Watt 
and Co. The width of the rising and falling platform 
is 10 ft., the height from the under side of the keels to 
coping level 34 ft. 10 in., the length 67 ft. 2in. on the 
inner or dock side, and 71 ft. 2in. on the harbour side. 

The total cost of the dock works, including the 
cofferdam, caisson, engine, pumps, and boilers, and 
house for same, was 187,560/. 

Mr. William Bennett, M.I.C.E., was the resident 
engineer from 1875 until the completion of the works, 
and Mr. Francis O'Reilly, of Victoria, B.C., for three 
years acted as his assistant, 





DOUBLE DRILLING MACHINE FOR 
TUBE-PLATES. 

Tue double drilling machine for cutting holes 
in tube - plates, which we illustrate on page 
is exhibited at Glasgow by the makers, Messrs. 
Thomas Shanks and Co., of Johnstone. It is con- 
structed with two separate and independent tables 
for traversing the work. These may be connected 
when a large plate has to be dealt with, or may be dis- 
connected and separate plates may be worked inde- 
pendently by each spindle. The spindle is driven by 
means of Barrow’s patent driving gear, which gives 
two speeds for large or small holes, and harder or 
softer material. The change of speed is effected by 
means of a clutch which puts either one or other of 
two trains of spur gearing into action. In our illus- 
tration the wheel and pinion of the slow gear are seen 
at the extreme right and left respectively of the slide. 
The large wheel hasa handle attached to it at the side 
by means of which it can be pulled forward, so that it 
will roll out of gear with the pinion, being mounted 
on an adjustable centre like the back gear in some 
lathes. With these two speeds and the quick alte- 
ration the machine can be readily used for drilling 
a centre hole, and then cutting out the disc for 
the tube hole in the plate. The spindle is fed down 


> 


of work, being machine cut out of the solid, and put 
on the spindle by two keys cut out of the solid shaft. 
The machine may be used for forming the holes in two 
ways ; either by first making a aa hole and using 
rotating annular cutters or by cutting the hole from a 
centre ty an apparatus that can be supplied, the two 
speeds aiding this operation. Either spindle can be 
stopped rage are acie A of the other mechanism by 
putting the clutch in its centre position. The machine 
shown will take plates 8 ft. 3 in. wide between the 
supports. The cross-slide is of great strength, the dis- 
position of the metal being good. It is used asa cistern 
for containing the lubricating fluid. There are right 
and left-handed drill carriages with overlapping hand 
rack traverse. The balanced steel spindles are 3 in. 
in diameter. The tables are 6 ft. long, and can be run 
out quite clear of the slide on the rails shown. The 
machine can be fitted with special apparatus for 
enabling the holes to be cut without previously drillin 
asmallhole. This apparatus consists of a short slotte 
spindle with cast steel double lever, thrust ring, and 
screw adjustment for tightening a steel centre down on 
to the centre of the hole to be cut. The apparatus can 
be readily put in place or removed. It can be ar- 
ranged to hold cutters from 3 in. to 5 in. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 13, 1888, 
Tue Pittsburg strike has thrown 25,000 workmen 
out at that point, and 25,000 more further west. 
There are 5000 workmen now employed in the non- 
union mills at Pittsburg, and those which have 
signed the scale. There are about 1000 men em- 
ployed in similar western mills. The manufacturers 
express a determination to hold out until the work- 
men yield. The workmen have voted to remain out 
two months. They have had no leisure for years 
and would willingly take a vacation now. There are 
but few orders coming in, and but few railroad builders 
or promoters of large enterprises show any disposition 
to make purchases for fall or early winter requirements, 
In fact, buyers of iron and steel material everywhere 
prefer to await developments. It is not believed that 
prices can decline any lower in any event. Southern 
furnaces are not able to take additional northern con- 
tracts; northern furnacemen are unwilling to take 
orders for the fall ; stocks are low in all hands, Forge 
iron is quoted at 15.50 dols. to 16.50 dols.; No. 1 
foundry, 18 dols. to 19 dols.; steel rails, 31 dols. in 
western, and 30 dols. in eastern mills ; sales last 
week, 30,000 tons. There is an active demand for 
wire rods and tin plate, and a fair demand for tin, 
lead, and zinc. There is great activity in electrical 
circles ; motive power is in good request, and electric 
—_ plants are in demand for small cities and towns 
all over the country. The electrical supply houses and 
machinely makers have more work on hand than for 
ears, 

‘ Advices from Chattanooga, Tenn., to-day show that 
large contracts have been made for pig iron, up to the 
close of the year, at virtually cost prices. There is, at 
present rates, very little encouragement for the blow- 
ing in of additional furnaces in the south; but three 
new ones have recently been projected. At Louisville, 
Ky., buyers of crude iron are making inquiries for 
forward deliveries. At Cincinnati carwheel iron is in 
demand and large sales have been made. At New 
York very little new buriness is ccming in, and but 
few inquiries for steel rails are reported. At Chicago 
structural iron for bridgework and general building 
requirements is in active demand. There is also con- 
siderable inquiry for plates, sheet iron, galvanised 
iron, and merchant steel. In fact, the only activity 
worth mentioning is in the cities of the north-west ; 
a great many new towns are springing up in that sec- 
tion, and manufacturing establishments by the dozens 
are being equipped. Six new steel companies have 
been organised within the past three months. The 
manufacture of steel is gaining rapidly ; nearly all of 
the works are oversold for the summer. 

Late statistics show that there are 193,000 hands 
engaged in furnaces and rolling mills in this country ; 
50,600 in iron-ore mining ; 10,000 in anthracite coal 
mining for blast furnaces and mills ; 10,000 in mining 
bituminous coal for mills and furnaces; 20,000 in 
making coke ; there are, in all, 290,000 persons en- 
gaged in the production of material for ironmaking, 
and in the manufacture of iron and steel. 





LAUNCHES AND TRIAL TRIPS. 

THE new steamer Georg I. was successfully launched at 
the yard of Burmeister and Wain’s Shipbuilding and 
Engineering Company, Limited, Copenhagen, on Wed- 
nes day, June 13. She is built for the United Steam- 
ship Company of Copenhagen. The length is 260 ft., 
breadth 34 ft., and depth 19 ft. The engines are triple- 
expansion. The following day another boat was delivered 
to the same firm by Burmeister and Wain, viz., the Leo- 
pold II. ; this steamer is 1182 registered tons net and has 
a length of 253 ft, ; the engine is 150 nominal horse-power. 
Both these steamers are intended for the Black Sea trade, 








two courses of stone 2ft. in depth and 1 ft. 9 in, in 





by a rack and pinion as shown, which enables a 
quick return to be made, The pinion is a good piece 








and will run between St. Petersburg, Copenhagen, Ant- 
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werp, Pireeus, Smyrna, Constantinople, Trebizond, Ba- 
toum, and Odessa. 





On Menday afternoon there was launched from the 
shipbuilding yard of Messrs. John Readhead and Co., 
West Docks, South Shields, a steel screw steamer of the 
following dimensions, viz., 259 ft. by 36 ft. by 19 ft. She 
will be titted with triple-expansion engines, also being 
constructed by Messrs. Readhead, of 173 horse-power 
nominal, and supplied with steam from two steel boilers 
at a working pressure of 160 lb. per square inch. The 
vessel has been built to the order of Messrs, Edward Hain 
and Son, St. Ives, Cornwall, and was named the Tre- 
wavas, 





On Wednesday last the steel screw steamer Jane Jolliffe, 
built by Messrs. John Readhead and Co., West Docks, 
South Shields, was taken to sea on her trial trip. This 
steamer is of the following dimensions, viz., 130 ft. by 
22 ft. 6 in. by 12 ft. 6in. ; she is fitted with triple-expan- 
sion engines of about 150 horse-power nominal, also built 
by Messrs. John Readhead and Co., and she is intended 
mainly for towing purposes on the Mersey and for over 
sea and foreign towages. The hull and machinery have been 
built under the superintendence of Mr. Thomas Grant, the 
owners’ inspector ; theowners are Messrs. W. and T. Jolliffe, 
of Liverpool, this being the fourth steamer of this class re- 
cently built for this firm by Messrs. Readhead. On the 
trial trip the results attained were extremely satisfactory, 
the engines working continuously during the trial, steam 
being easily maintained and a mean speed of 12 knots 
registered on the measured mile. 
along the coast the Jane Jolliffe returned to the river, 
and will leave for the Mersey in a few days. 

On Wednesday, the 18th inst., the s.s. Gotha was taken 
down the Humber on her trial trip. This ship is built of 
steel to the order of the Yorkshire Coal and Steamship 
Company, Limited, of Goole, by Earle’s Shipbuilding 
and Engineering Company, Limited, of Hull, for service 
between Goole and Hamburg. Her dimensions are: 
220 ft. long by 29 ft. breadth, and 13 ft. 6 in. depth of hold, 
and is Samed 100 A lat Lloyd’s, with topgallant fore- 
castle, bridge, and poop, the passengers being accom- 
modated amidships under the bridge. She ia rigged as a 
schooner, with two pole masts, and has a very convenient 
arrangement of hatches, winches, &c., especially adapted 
for the trade in which she wil! be engaged. Her engines 
are triple-compounds, working on three cranks, with 
cylinders in., 31 in., and 54 in. in diameter by 33 in. 
stroke, which are supplied with steam of 165 lb. pressure 
from a powerful double-ended boiler fitted with Hender- 
son’s patent self-cleaning firebars. The compasses were 
adjusted off Grimsby and a course was steered for 
Withernsea, where it was intended to put her on the mea- 
sured mile, but owing to fog it was found impracticable to 
run her there. When the weather cleared the engines were 
opened out to their full power, and their speed tested by 
the patent log in slack water, the result of a considerable 
trip being a mean of 144 knots, which was thought by the 
owners’ engineer and other representatives to be highly 
satisfactory and greatly exceeded the contract power. 
Steam was easily maintained throughout the run, and 
there was an entire absence of heated bearings, in fact the 
working of the machinery was most successful from first 
to last. 





Messrs. W. Simons and Co. launched from their yard 
at Renfrew, on July 19, the patent hopper dredger Sode- 

a-Maru, which will be employed in extensive harbour 
improvements in Japan. This vessel has about 300 tons 
hopper capacity, and the bucket ladder is adapted to 
dredge to a depth of 30ft. below the water level, and she 
is fitted with all the recent improvements. She is a dupli- 
cate of the hopper dredger St. George, recently supplied 
by the same builders to the Admiralty. The Sode-ga- 
Maru will immediately be masted and prepared for the 
voyage to Japan. 





On Saturday, the 21st inst., Messrs. Earle’s Shipbuild- 
ing and Engineering Company, Limited, launched from 
their yard at Hull a fine iron screw trawler which they 
have built to the order of Mr. Henry Smethurat, Jun., of 
Grimsby, for the purpose of North Sea fishing. Her 
dimensions are: Length, 107 ft. 3in., with a 4 in. rake 
in the stern; extreme breadth, 20 ft. ; and depth of hold, 
10 ft. 9in, The engines are triple-compound, made by 
Earle’s Company to work on the three-crank principle, 
the cylinders being 11}in., 17 in., and 80 in. in diameter. 
by 18 in. stroke, and supplied by steam from a large steel 
boiler made in accordance with Lloyd’s rules for a work- 
ing pressure of 150 lb. per square inch. 





On Monday, the 28rd inst., an iron screw steamer, 
which received the name of the Lady Morgan, was 
launched from the yard of Mersrs. Elliot and Jeffrey, 
West Bute Dock, Cardiff. The vessel has been built to 
the order of Mr. W. H. Cable, of the Bute Docks. The 
following are her dimensions : Length, 75 ft. ; beam, 15 ft.; 
depth of hold, 9 ft. Her engines are on the compound sur- 
face-condensing principle, with 18 in. stroke. The boiler 
is of Landore steel, and will sustain a pressure of 90 lb, 
per square inch. 


On the 23rd inst. Messrs. Doxford and Co., of Sunder- 
land, launched the s.s. Chamois, built to the order of 
Messrs, Jackson Brothers and Cory, of London, tor the 
Black Sea and general trades. She is 265 ft. long botween 
pope 37 ft. beam, and 18 ft. 6 in. depth of hold. 

he carries 2600 tons on a light draught. e vessel is of 
the most modern type, is of steel, and has a bridge extend- 
ing forward to the foremast, so as to practically close up 
the forward well. The engines are also by Messrs. Dox- 





After several runs| oO 





ford and Co., and are triplex, and capable of indicating 
about 1100 horses. There is steam steering gear and a 
very complete outfit, and both ship and —— are built 
to the specifications of Messrs. Flannery, Baggalay, and 
Johnson, of London and Liverpool. 





On July 23 there was launched from the shipbuilding 
yard of Messrs, John Reid and Co., Port-Glasgow, a steel 
spar-decked screw steamer of the following dimensions: 
Length, 260 ft. ; beam, 37 ft. ; depth of hold, 23 ft. ; hav- 
ing a gross registered tonnage of 1806 tons. This vessel, 
which is named the Thetis, has been built for Messrs. 
Aitken and Walker, of Glasgow, for their general cargo 
trade. Messrs. Muir and Houston, of Glasgow, are fitting 
the machinery, which is of triple-expansion arrangement. 

On July 23 was launched from the shipbuilding yard of 
Messrs. Craig, Taylor, and Co., Stockton-on-Tees, a hand- 
some screw steamer named the Rosecliffe, of the follow- 
ing dimensions: Length, 281 ft. 3in.; breadth, 40 ft. ; 
depth, 20 ft. 1lin. The engines, on the tri to 
three-crank system, are being constructed by Messrs. 
Westgarth, English, and Co., Middlesbrough, and are of 
the following sizes : Cylinders 21 in., 34 in., and 56 in. by 
39 in. stroke, with two large boilers having a working 
pressure of 150 lb. The vessel has been built to the order 
of — Douglas H. Morgan and Co., of Newport, Mon- 
mouth, 





On Monday, July 23, there was successfully launched 
from the shipbuilding and engineering works of Messrs. 

swald, Mordaunt, and Co., Southampton, a handsomely 
modelled iron sailing vessel, the Scottish Lochs, of about: 
2600 tons register, built to the order of Messrs. W. H. 
Ross and Co., Liverpool, and of the following dimen- 
sions: Length register, about 310 ft. ; breadth, 42 ft. 3in.; 
depth, 24 ft. llin. This is the fourth vessel built by 
Messrs. Oswald, Mordaunt, and Co., forthe same owners, 
and they have all been built under the superintendence 
of Captain J. Hamilton, marine superintendent to Meesrs. 
Ww. i. Ross and Co. 





On Wednesday, J es 25, there was launched from the 
yard of Messrs. Raylton, Dixon, and Co., Cleveland 
Dockyard, Middlesbrough, a steel screw steamer the 
Nordkap, which has been built to the order of Messrs. 
Harloff and Boe, of Bergen, Her dimensions are: Length 
over all, 283 ft. 6in; breadth, 37 ft.; depth moulded, 
21 ft. 9in. ; and a deadweight carrying capacity of about 
3100 tons. Her engines, by Mr. John Dickinson, Sunder- 
land, on the triple-expansion system, will have cylinders 
20 in., 33 in., and 54in. by 39 in. stroke. This is the 
sixteenth steamer built by Raylton, Dixon, and Co. for 
Norwegian owners, and is one of the largest of the type 
owned in Bergen. 








MISCELLANEA. 
ARRANGEMENTS are being made for the introduction of 
electrically propelled cars into Madras, 


Mes:rs. Hammond and Oo, are completing a large plant 
on the Lawrie-Hall system for a central electric lighting 
station in America. 


It is stated that M. Doelter has succeeded in pro- 
ducing various varieties of mica artificially by heating to 
dull redness a natural or artificial silicate of suitable 
composition with a small quantity of an alkaline fluoride. 


The new illustrated catalogue of Messrs. Archibald 
Smith and Stevens, of the Janus Works, Queen’s road, 
Battersea, London, contains very full information of the 
lift and other machinery manufactured by this firm, 


We have received from Messrs. Bennet and Sayers, 
engineers, Derby, a copy of their illustrated catalogue 
of their well-known brick machines, wet pans, clay mixers, 
crushing mills, &c. 


A company has been formed to acquire from Mrs. A. 
M. Wood her patents for the manufacture of ‘‘ woodite.” 
The prospectus of the company will be found in our ad- 
vertising columns, 


Messrs. C. S. Mallet and Co., Suffolk House, 5, Lau- 
rence Pountney-hill, London, E.C., have taken a small 
factory at 149a, Aldersgate-street, where they purpcse 
manufacturing pressure gauges, hydraulic pumps, and 
similar articles. 


The Dee Oil Company, Limited, of London and 
Saltney, have, after crucial and competitive trials, secured 
the whole of the Admiralty contract for cylinder oil, 
1888-1889. This contract is the largest ever given out for 
high class oil for internal lubrication by the Lords Com- 
missioners. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending July 15, 
amounted, on 15,9054 miles, to1,310,473/., and for the cor- 
responding period of 1887, on 15,7884 miles, to 1,291,528/., 
an increase of 116 miles, or 0.7 per cent., and an increase 
of 19,945/., or 1.5 per cent. 


In response to a request from Lord Ashbourne, Pro- 
fessor Fitzgerald, of the Engineering School, Trinity Col- 
lege, Dublin, has drawn up a statement of the claims of 
engineering schools to be recognised by the Civil Service 
Commissioners as affording part, at least, of the technical 
training required of candidates for civil service appoint- 
ments, 


According to Za Naturc, an immense terrestrial globe, 
constructed on the scale of one millionth, will be shown 
at the Paris Exhibition of 1889. The globe will measure 
nearly 13 metres in diameter, and a town the size of Paris 
will barely occupy a square centimetre of its surface, The 





globe will rotate on its axis, and thus represent the move- 
ment of rotation of the earth. 


_A company has been formed for the manufacture of the 
different varieties of wood wool under the patents of 
Messrs. Arbey et Fils, of Paris. This material is being 
used at the Bolton Fever Hospital, the doctor of which 
reports that it is clean and antiseptic. The address of the 
manufacturers is, the Wood Wool Company, Bridgeman- 
place, Bolton. 


A method, recently introduced, of distributing oil on tke 
waters consists of a rocket to which is attached a cylinder 
filled with oil. The rocket can be fired in the teeth of a 
gale and caused to explode at a suitable distance from the 
ship, distributing the oil just where it is wanted. It is 
said that the invention has been taken up by the North 
German Lloyd’s. 


The new American naval cruiser Charleston was 
launched at San Francisco recently. She has been con- 
structed from designs furnished by Messrs. Armstrong, 
Mitchell, and Co., and is a duplicate of the Japanese 
cruiser Nanawa, which was built by this firm. The 
vessel is of 3750 tons displacement, carrying eight heavy 
guns, and is the first warship built on the Pacific coast. 


The Argentine Pacific Railroad, from Buenos Ayres to 
the foot of the Andes, has a continuous length of 211 miles 
without a curve, and without a single bridge or any open- 
ing larger than a culvert. Throughout the whole of this 
211 miles there has been no cut deeper than one metre, nor 
any fill higher than one metre. Owing to the absence of 
wood the line has been largely laid with metallic sleepers, 


An official report, published in Japan, on the experi- 
mental coating of the bulls of war vessels with Japanese 
lacquer, states that the new varnish passes in a week 
into a state of great hardness and tenacity, and is neither 
liable to lor crack. It is believed that the coating 
will last for three years, and the plan is to be adopted for 
all the vessels of the Japan navy. 


The new battle-ship Sans Pareil, 15, 10,470 tons, 12,000 
horse-power, arrived at Sheerness on Wednesday from 
Blackwall, where she has been built by the Thames Iron 
Works Company. The Sans Pareil will be completed for 
sea at Chatham Dockyard. She will carry two 110-tcn 
guna, one 10-in. gun, twelve 6-in. guns, twenty-one 
3-pounder and 6-pounder quick-firing guns, a number of 
machine guns, and 18 Whitehead torpedoes. 


The Italian Admiralty have recently caused to be 
carried out a number of experiments with a view to test- 
ing the comparative merits of castor oil and of olive oil for 
lubricating purposes on board ship. From the results ob- 
tained they have given orders that henceforth all expcesed 
parts of the machinery are to be lubricated exclusively 
with castor oil, whilst mineral oils are to be used for cy- 
linder and similar lubrication, 


It is stated that Dr. Kauffmann, a Russian experi- 
menter, has succeeded in solidifying petroleum, to be used 
as fuel, by heating it and mixing it with from 1 to 3 per 
cent. of soap. The latter dissolves in the oil, and the liquid 
in cooling forms a compact mass having the appearance 
of cement and the consistence of tallow. The product is 
difficult to inflame, but when lighted burns day and 
without smoke, developing a high temperature, and leav- 
ing only 2 per cent. of a hard black residuum. 


Puss, that concert-loving frequenter of the tiles, has 
been impressed into the ranks of the sanitary reformers 
by an ingenious American, An infusion of valerian was 
poured down the vent pipe of a house and the cat was 
given the run of the rooms and passages where any escape 
might occur. Pussy located three leaks and came near 
uncovering them, too, in her eagerness to reach the source 
of the, to her, attractive odour, 


The new Croton Tunnel for the New York water 
supply is estimated to cost about 3,200,000/. ; in addition 
to this there will be some reservoirs to be built, one cf 
which will hold 9,000,000,000 gallons. There is a differ- 
ence of opinion as to whether the great Quaker Bridge 
Dam should be curved or straight, and till this question is 
decided work here cannot be commenced. Once started, 
this dam will take about six years to complete, and will 
cost about 1,200,000/. 


The present series of experiments with ordinary live 
shells and shells charged with melinite and gun-cotton 
against the Resistance, armour-clad, have been concluded, 
and on Tuesday evening, July 17, she was towed round 
from Dean Bank and moored in the tidal basin at Ports- 
mouth. The topsides and interior of the hulk are very 
much torn and rent, but the comparative values of the 
several explosives will not be determined until after a 
careful examination of the results has been made on board 
by a committee of experts. But the mere fact that it was 
possible to tow the ship into harbour immediately after 
the an goes far to prove that the hull was not fatally 
damaged. 


The Kockum’s Engineering Company, Malmi, has just 
completed the delivery of a number of railway carriages 
for the new Swedish West Coast Railway. The third-class 
carriages are 34 ft. long, with three compartments, one 
for smokers, one non-smoking, and one for women. The 
two former accommodate each twenty, the latter ten 
persons. The carriages have a skylight, and the entrance 
is at the end of the carriage. The luggage carriages are 
divided into one large and two smaller compartments ; 
the former is fitted with shelves, &c., for luggage ; of the 
smaller compartments one is for the guard and the other 
for what railway labourers there may be travelling, so 
that these do not inconvenience paying travellers, 
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NOTICE OF MEETING. 

INSTITUTION OF MECHANICAL ENGINEERS.—The summer meeting will 
be heldin Dublin, commencing on Tuesday, July 31st. The follow- 
ing papers have been offered for readingand discussion : ‘‘ Descrip- 
tion of a Balanced or Automatic Sluice for Weirs,” by the Right 
Honourable the Earl of Rosse, F.R.S. ‘On the Latest Improve- 
ments in the Clock Driving Apparatus of Astronomical Tele- 
scopes,” by Sir Howard Grubb, F.R.S. ‘‘ Description of Tram- 
ways and Rolling Stock at Guinness’s Brewery,” by Mr. Samuel 
Geog! . ‘* Description of the Frictional Gearing used ona 
double Steam Dredger in the Port of Dublin,” by Mr. John Purser 
Griffith. ‘*Description of the Compound Steam Turbine and 
Turbo-Electric G tor,” by the Hi ble Charles A. Parsons, 





of Ryton-on-Tyne. ‘‘ Description of the Rathmines and Rathgar 
Township Water Works,” by Mr. Arthur W. N. Tyrrell, of 
London. “On the Latest Development of Roller Fiour Mill- 
ing,” by Mr. llenry Simon, of Manchester. The following is a pro- 
gramme of the proceedings. On Tuesday July 31st, at 10 a.m., the 
President, Mr. Edward H. Carbutt will deliver his addreses in the gu 
Examination Hall of Trinity College. This will be followed by read- 








ing and discussion of papers. At2p.m. there will be a steamer 
trip in Dublin Bay to view the Alexandra Basin, deep-water 
quays, dredging operations, Bailey Lighthouse, and Kingstown. 
The Institution dinner will be held in the evening. On the morn- 
ing of Wednesday, August Ist, papers will be read, and in the 
afternoon there will be two alternative excursions to the Great 
Southern and Western Railway Locomotive and Carriage and 
Wagon Works, Inchicore, and to the Rathmines Water Works. 
A conversazione will be held in the evening. Thursday, August 
2nd, will be devoted to visit the distilleries, breweries, and other 
works in Dublin, and to the Bessbrook and Newry Electric Tram- 
way. Inthe evening members will proceed to Belfast at 7.15, 
arriving at 10.30. On Friday, August 3rd, there will be visits 
to Messrs. Harland and Wolff's Shipbuilding and Marine Engine 
Works, and other works open to inspection, and a st trip 
round Belfast Lough, to see the new docks, dredging opera- 
tions, and Mew Island Lighthouse. In the evening there will be 
a conversazione. Most of the works in Dublin and Belfast will be 
open to members. 








FRIDAY, JULY 27, 1888. 
THE PARIS EXHIBITION OF 1889. 
Tue clouds which, six months since, lowered 
heavily over the Champ de Mars, and menaced the 
success of the vast Exhibition in which France pro- 


posed to show to the world the progress she had 
made since 1878, in Art and Science, in Industry 





al| and Commerce, are happily rolling away, until to- 


day the political atmosphere is clear enough to 
warrant a favourable forecast as reliable as any 
United States ‘‘ probabilities.’ Prophets of 
evil, as well as those who thoughtfully weigh 


be | Chances and study signs, had good enough reasons 


for their forebodings. There was danger from 
without and peril from within, but both have been 
almost certainly averted, or at least postponed 
until some doubtful date after the Exhibition shall 
have been held. Besides these dangers of the first 
order, which would have plunged a continent into 
war, or France into a revolution, there have been 
difficulties to overcome, which at one time appeared 
almost insurmountable, and which were chiefly due 
to the determination on the part of the French 
Government that the Exhibition should be an inter- 
national one. Considering the political signiticance 
of the date, it might have been a better and wiser 
decision to have made the Paris Exhibition of 1889 
entirely national. The workers of France would 
have filled it to overflowing, and no more wonderful 
demonstration of a country’s wealth, energy, talent, 
and ingenuity, could be conceived than the vast halls 
in the Champ de Mars and the broad expanse of 
the Esplanade des Invalides would have presented 
if they had contained nothing but French exhibits. 
But as it was ordered otherwise, it of course be- 
came necessary to obtain foreign co-operation as 
fully as possible, and this task was rendered—as 
events showed—a vastly difficult one, on account of 
the date of the celebration—the centenary of the 
doubtful blessings of a Republic. German co- 
operation was from the first naturally out of the 
question, and for a long while it seemed as though 
the United States, whose Government took a lively 
and sympathetic interest in the enterprise, would 
be the only first-class power to join. Various re- 
publics in different parts of the world sent in their 
adhesion, but these counted but little. Austria and 
Hungary distanced Germany’s refusal by active dis- 
couragement ; the relations of France with Italy 
were not calculated to encourage hopes of that 
nation’s participation ; Russia stood doubtful, and 
but little was to be expected from the other countries 
of the Continent. The French Exhibition authori- 
ties, not unnaturally, looked to the attitude assumed 
by this country with much anxiety, for, considering 
the very close and ‘really friendly relations which 
have so long existed between us, the co-operation of 
Great Britain was, above all things, to be desired. 
But, regardless of commercial interests, our Govern- 
ment decided to ignore the enterprise, and even 
to withhold their patronage, which it would have 
cost nothing to grant, and would have been in- 
valuable in strengthening private efforts. With 
such official discouragement, with a total absence 
of means, and with a menacing political horizon, the 
prospect of English participation looked sufficiently 
doubtful, and the organisation headed by the Lord 
Mayor commenced its labours some six months 
ago under very gloomy auspices. The problem to be 
solved was how—commencing without any funds—an 
area equal to half the space occupied by this country 
in 1878, was to be filled with exhibits that would 
be creditable to British industry. A respectable 
arantee fund was quickly raised, and it was de- 
cided that a charge of 5s. per square foot must be 





made to exhibitors to cover expenses, for which 
a large grant was made by Parliament in 1878. The 
labours of the Executive Committee have been re- 
warded beyond expectation. In less than six 
months nearly the whole of the available space has 
been filled, while the funds obtained from the 
charges levied, will cover the working expenses 
of the section and enable this country to make 
a good representative show next year. One 
obvious advantage arising from a somewhat high 
charge for space, has been to exclude a num- 
ber of exhibitors who would have otherwise rushed 
in, and thus the character of the collective exhibit 
will reach a very high standard of excellence. 
There are, however, branches in which this country 
will apparently be poorly represented—in art, in 
electricity, and in agricultural implements. As 
regards the first, it is obvious that the funds placed 
by the exhibitors at the disposal of the Executive 
cannot be, even in part, devoted to the expenses of 
the art section, and, on the other hand, neither 
artists nor private collectors can be expected to con- 
tribute works of art and incur the cost of transport 
and insurance ; unless, therefore, some unexpected 
solution presents itself, British art will be probably 
conspicuous by its absence. As regards electrical ex- 
hibits, while the principal electric light engineers 
will be members of the lighting syndicate, but little 
progress has at present been made in independent 
electrical exhibits ; the Society of Telegraph Engi- 
neers and Electricians should look to this. The 
members of the Agricultural Engineers’ Association, 
after protracted consideration, and in spite of some- 
what too liberal concessions on the part of the 
Executive, decided almost unanimously to be absent. 
It is much to be regretted that those agricultural 
machinery makers, who do not yet occupy the front 
rank, should not avail themselves of the absence of 
their formidable competitors, and press forward. 
Such manufacturers should remember that their 
exhibits would be under the inspection of foreign 
other than French buyers ; purchasers from the 
great agricultural districts in remote parts of the 
world, and that both honour and profit are to 
be reaped in Paris next year. They should re- 
member also that the price charged per square foot 
of space occupied in the Agricultural Hall is only 
half that in the other buildings. We may, there- 
fore, yet hope to see British agricultural engineer- 
ing well represented, although at present but little 
has been done in this direction. Apart from these 
weak points, which may yet be strengthened, if 
fresh interest be awakened in the subject, British 
representation will be undoubtedly successful, in 
spite of all the avoidable and unavoidable obstacles 
that were placed in the way of useful action. 

Besides the various branches of industry with 
which the British executive have to deal, a dis- 
tinct subject has come under their notice, which 
will undoubtedly be of considerable importance, 
and of no little interest. This is the retrospective 
exhibit of industry and of anthropological science. 
Section IV. of this department deals with means of 
transport, and is thus defined in the official docu- 
ments: ‘* I. Land Transport: Roads. Everything 
that will illustrate the development of roads for 
transport, from the primitive footpath to the most 
modern road, including necessarily all systems of 
ways as well as bridges, viaducts, tunnels, &c., from 
the beginning of the world.— Means of Transport. All 
which willillustrate means of transport by man, with- 
out mechanical appliances, by hand, or on the backs 
of menor animals, and by vehicles.—II. River, Canal, 
and Sea Transport. Means employed to utilise 
waterways for transport, canals, sea ports, light- 
ing and buoying coasts, vessels used on rivers 
or at sea.—III. Transport by Railways. Per- 
manent way: signals and safety apparatus, motors, 
rollingstock, accessories.—V. Aérostation. Balloons 
and accessories, processes, special apparatus.” Such 
is the programme, which if carried out in all its 
fulness ‘‘ from the origin of the world,” would occupy 
far more than the space available for the whole Exhi- 
bition. But there is little doubt that much will be 
done, and that the collection, which will be an inter- 
national one, will be of high interest. We shall take 
an early opportunity of dealing with this subject in 
greater detail ; we mention it now in the hope that 
many persons in this country who possess models, 
plans, or documents that would serve to enrich 
the collection, may begin to prepare them for exhi- 
bition. Of course any attendant cost would be 
defrayed by the French Administration, as the 
matter comes only indirectly under the control of 
the British Executive. 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Tue Institution of Naval Architects opened the 
summer season of scientific outings for 1888 by 
commencing its annual provincial meeting at the 
Corporation Galleries, Glasgow, on Tuesday of this 
week. This is the second time the Institution has 
met in Glasgow, the previous visit having been paid 
eleven years ago to the “second city,” as the 
Glaswegians delight to style the metropolis of the 
west of Scotland. It is a becoming modesty— 
the more welcome as it is not always characteristic 
of manufacturing centres—that urges Glasgow to 
be content with the sometimes considered equivocal 
honour of ‘‘ second fiddle,” for, in some respects— 
notably in bulk—Glasgow is ahead of Edinburgh, 
although the latter is the capital of the country. 
It is noticeable to find the maxim of rank before 
wealth still recognised in this money-getting, utili- 
tarian, and super-democratic age. This, however, 
is by the way, and, for our present purpose, Glasgow 
is not merely the second city, but the first city— 
the first city of the universe, for she is the centre 
of the most mighty shipbuilding industry the world 
has ever seen. It is a proud boast, and Glasgow 
never forgets it. 

The Institution had come to Glasgow at the invi- 
tation of the Council of the Institution of Engineers 
and Shipbuilders of Scotland, the directors of the 
Clyde Steam Shipowners’ Association, and the 
Clyde Sailing Shipowners’ Association, which three 
bodies had clubbed their resources and produced a 
thoroughly representative Scottish committee to 
welcome the members of the Institution. An ex- 
cellent programme had been arranged. The excur- 
sions consisted of a trip to the Forth Bridge, or, 
in place of that, a trip down the Clyde to inspect 
the Glasgow Harbour Works, for the first day. On 
the Wednesday there was a reception at the Exhi- 
bition and the usual dinner in the evening. On 
Thursday Denny’s Yard and the Steel Company of 
Scotland’s Works were open ; whilst to-day is to be 
devoted entirely to pleasure ; the Reception Com- 
mittee have invited the members to a run to In- 
verary by the Iona, which has been specially re- 
tained for the purpose. 

There was a fair list of papers on the programme. 
Mr. Martell opened this part of the proceedings by 
a contribution on the ‘‘Comparative Merits of 
Deep Keel and Centre-Board Yachts for Racing 
Purposes,” and was followed by a paper on ‘‘ Recent 
and Projected Improvements on the River Clyde,” 
written by Mr. J. Deas, chief engineer of the Clyde 
Navigation, who, however, was unable to be pre- 
sent himself, being called to London on Parliamen- 
tary business. These two papers were taken 
on the first day. On the second day, Wednesday, 
three papers were read and discussed. These were 
‘*On Copper Steam Pipes for Modern Marine En- 
gines,” by Mr. W. Parker, of Lloyd’s ; ‘‘On the 
Course of Instruction in Naval Architecture at Glas- 
gow University,” by Professor P. Jenkins, who now 
occupies the John Elder chair ; and ‘‘ On the First 
Century of the Marine Engine,” by Professor H. 
Dyer. Two papers were reserved for Thursday, 
‘*On the Steam Trials of the Royal Italian Iron- 
clad Lepanto,” by Signor Nabor Soliani ; and ‘‘ On 
the Possible Effect of High Explosives on Future 
Designs for Warships,” by Captain C. C. P. Fitz- 
gerald. 

The President of the Institution, the Earl of 
Ravensworth, and the members, were received at 
the hour appointed in the Corporation Galleries by 
Sir James King, the Lord Provost of Glasgow, and 
the gentlemen who represented the bodies before 
referred to acting as hosts. The Lord Provost 
made a most excellent speech, and Lord Ravens- 
worth replied in suitable terms. His lordship, the 
President, then proceeded to deliver a_ short 
inaugural address, in the course of which he 
sketched, in a most interesting manner, the pro- 
gress of steam navigation from its birth on Dal- 
swinton Loch up to the present year of its centenary. 
This being concluded the President called on Mr. 
Martell to read his paper on 


Deer Kee. anp CentrE-Boarp Yacarts. 

The paper was based chiefly on the recent inter- 
national contest between the Volunteer and the 
Thistle, when the victories of the latter vessel led 
to the popular opinion being formed that a centre- 
board gives a great preponderance of advantages to 
the vessel in which it is fitted, and that, there- 
fore, the American design of centre-board yacht 





will supersede the English fixed keel vessels for 
racing purposes. In order to discuss this question 
the author endeavoured to get the elements 
of design of the two craft, but in this he had 
quite failed, and so had to be content with 
plans prepared from the few known details which 
had been collected from various sources. As after- 
wards explained, Mr. Martell did not put these 
plans forward as correct representations of the 
vessels, but as representing two yachts of the 
Thistle and Volunteer type respectively. The 
following are the leading figures, those relating to 
the Thistle being put first of the pair: Length on 
water line, 85.6 ft.—85.7 ft. ; breadth (extreme), 
20.0ft.—22.2ft. ; depth(moulded), 17.0 ft.—13.5ft. ; 
draught of water, 13.5 ft.—10.0 ft. ; displacement in 
tons, 150—130 ; freeboard, 3.5—3.5. It will be seen 
the chief difference lies in the relation of breadth 
to depth. The author referred to the lately grow- 
ing length of yachts and their decrease in beam, 
and to the loss of natural stability thus engendered 
being compensated for by a vast amount of ballast 
carried low down, thereby necessitating greatly 
increased depth. Mr. Martell is of opinion that 
the tendency was fostered by erroneous ideas on 
the laws of resistance, but here we will venture 
to differ from him. The long, narrow, deep 
type of yacht was fostered simply by the rule of 
measurement, which taxed beam heavily, and left 
depth and sail area untaxed factors. Yacht de- 
signers, unless for pastime, no more bothered them- 
selves about the law of resistance than a grampus 
does ; they confined their efforts entirely to the 
laws of tonnage cheating. At the same time we 
may remark that there are a few capable and 
scientific naval architects in the ranks of the pro- 
fessional yacht designers, and under the new 
Y.R.A. rule they have a better chance of exercising 
their talents. 

Mr. Martell, however, recognises that the old 
tonnage rule encouraged undue length and depth, 
and points out that the American designers having 
more latitude in the matter of beam, produced more 
shallow floating vessels, that would ‘‘skim” over 
the water in place of ‘‘ ploughing through” it. This 
necessitated an ‘‘ artificial means of preventing 
leeway,” and hence the centre-board. The author 
had constructed two curves showing the well-known 
characteristics that result from obtaining stability 
by means of greater beam (or natural stability as 
it is called), or by ballast placed low. Of course 
the Volunteer has greater initial stability, but 
at inclinations where the Thistle has still a very 
large reserve of righting power the Volunteer has 
crossed the line and would ‘‘turn turtle.” The 
two curves cross at about 28 deg. of heel. At 
about 76 deg. the Volunteer’s stability vanishes. In 
plotting these curves certain elements were assumed. 
For instance, the weight of masts, rigging, and 
sails is placed at 10 tons. The weight of hull of the 
Volunteer 60 tons, of the Thistle 70 tons, ballast 
being added to make up the computed displacement 
of 60 tons in the Volunteer and 70 tons in the 
Thistle. The metacentric height of the Thistle is 
thus found to be 3.2 ft. and that of the Volunteer 
4 ft. The author next deals with the question of 
leeway. He points out that before the wind the 
Thistle appeared to greatest advantage, so far as 
could be judged, but the Volunteer beat the Scotch 
boat to windward. In order to investigate this 
point the middle line longitudinal planes of the 
vessels are assumed, the Volunteer being 856 square 
feet with centre-board down, and the Thistle 
853 square feet. Froude’s method of investigating 
the effective lateral resistance is quoted, and the 

achts are supposed to be under the influence of a 
ee which heels the Volunteer 15 deg. and Thistle 
164 deg. The Thistle’s resistance is equal to that due 
to a plane of 780 square feet, that of the Volunteer 
768 square feet, the advantage being with the Thistle, 
as she would naturally be expected to make less lee- 
way. The greater beam of the Volunteer accounts 
for her falling off, as she would not present her side 
so squarely to the water plane in spite of her less 
heel. Mr. Martell goes on to say that ‘‘ the cause 
of the greater resistance to leeway undoubtedly pos- 
sessed by the Volunteer must be accounted for by 
the fact referred to by Mr. Froude, that the leading 
part of a plane moved obliquely through a fluid has 
a much greater resistance per square foot than the 
remainder.” This fact is referred to in Mr. Dixon 
Kemp’s ‘‘ Yacht Architecture,” and it would appear 
to be due ‘‘to the leading part of the plane being con- 
tinually brought into contact with fluid.at rest.” ‘It 
will readily be seen,” continues Mr. Martell, ‘‘that 


the triangular centre board of the American yachts, 
having a long leading edge, is most advantageously 
placed in this respect, and its resistance per square 
foot at a given speed is much greater than that of 
the ship proper.” It is to be regretted that the 
exigencies of space, and doubtless also lack of in- 
formation, have prevented one so well able to deal 
with this interesting subject as Mr. Martell, from 
explaining the matter more fully. So far as we 
remember the Volunteer out-pointed the Thistle in 
the race ; that is she was able to keep her sails 
drawing and make good way through the water 
when looking closer to the wind than the Thistle. 
A yacht may have her sails well set and be pointing 
well up to the wind, and yet be making very little 
progress in the direction she looks, owing to exces- 
sive leeway. That would be perhaps a case of good 
sails and bad hull. Or the lateral resistance due to 
the form of hull may be all that is required and the 
sails not draw when the boat’s keel is put at a 
moderate angle to the direction of the wind. This 
would be a case of bad sails. Taking two vessels, 
each with one of these defects present in equal 
degrees, the former type would out-point the latter, 
though both would reach the winning post at the 
same time ; other things being equal. In consider- 
ing these matters it is very necessary to keep sail 
efticiencies separate (although of course the author 
could only work on the information he possessed) ; 
and also, we may add, to discriminate between 
head resistance and lateral resistance, upon which 
point there appears to be some danger of mistake. 

Mr. Martell next refers to the means of propul- 
sion, and points out that American sailmakers make 
their sails flatter than is the practice in this country, 
and he is naturally in favour of flat sails for sailing 
close to the wind, although he thinks ballooning of 
the sail good when a little off the wind. He calcu- 
lates the wetted surface of the Thistle to have been 
2160 square feet, and of the Volunteer 1980 square 
feet without centre-board, and with the latter 2230 
square feet. ‘‘ If anything,” he says, ‘‘the frictional 
resistance per square foot of surface would, from the 
results of Mr. Froude’s experiments, be somewhat 
less in the Thistle than in the Volunteer ; further, 
at low speeds the wave-making resistance would be 
in favour of the Thistle, and not until very great 
speeds were reached, at which the formation of 
transverse waves begins, would the Volunteer reap 
any advantage over her narrower rival.” 

The author refers to the second race, and arrives 
at the following conclusions : ‘‘ It is estimated that 
in the run out the Volunteer covered a distance of 
27 miles in 3 hours 45 min. 50 secs., while the 
Thistle, owing to the great leeway made, sailed 
about 29 miles in 4 hours 39 secs. The mean 
speed of the Thistle from these figures was 0.8 per 
cent, greater than that of the Volunteer. In re- 
turning the yachts sailed each 20 miles, the Volun- 
teer in 1 hour 57 min. 7 secs., and the Thistle in 
lhour 54 min. 12 secs., giving the advantage of 
2.5 per cent. in favour of the Thistle. Now in the 
run out the Volunteer’s centre-board would be 
lowered, thereby increasing the surface friction, 
and in the return this cause of resistance would not 
occur; yet in spite of this the Thistle increases her 
advantage by about 1.7 per cent. of the speed. 
Further, the wave-making resistance at the high 
speed of the return journey could not help the 
Thistle as compared with the Volunteer, and con- 
sequently the whole ora great portion of this dif- 
ference must be accredited to the flatness of the 
Volunteer’s sails in beating out against the wind. 
Of course, on the results of one race it is impossible 
to form a decided judgment, but the evidence in 
this case markedly points to this conclusion.” 

Mr. Martell says nothing about the ‘human 
factor.”” The skill with which a boat is sailed is a 
varying quantity, but of course no allowance could 
be determined for this in analysis of causes. Another 
point that may be considered is that the narrower 
vessel when sailing in a sea keeps going. As sailors 
say, she don’t ‘‘always jump into the same hole.” 
This would introduce a variable according to the 
size of the waves, or perhaps more particularly 
their steepness. 

We have abstracted Mr. Marteli’s paper at some 
length, but the subject is one of considerable 
interest and even importance. We will therefore 
give one more quotation which is valuable, espe- 
cially coming from so distinguished a naval architect, 
as summing up the practical moral to be drawn : 

‘*In conclusion, I have only to add that in 
summing up the results of this brief investigation, 





it would appear that the American type of yacht 
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possesses greater stiffness, and therefore greater 
sail-carrying power ; it has, by reason of the centre- 
board, greater resistance to leeway, is fitted with 
better sails for close-hauled sailing, and has practi- 
cally no more skin friction and wave-making re- 
sistance at all ordinary speeds, while the only point 
on which the British type has the advantage is, that 
she is safer in bad weather in the open sea with a 
large spread of canvas. It is not.surprising that 
under these circumstances all the recent trials of 
speed between the British and American types 
should have resulted in the triumph of the latter. 
It now behoves British yatchsmen to consider 
whether it is expedient for them to make sea-going 
qualities a sine quad non in a racing machine, or to 
sacrifice high speed in bad weather at sea in order 
to obtain greater speed in the usual conditions under 
which these vessels will be raced, which is, after all, 
the principal reason of their existence.” 

The discussion on Mr. Martell’s paper was com- 
menced by Mr. G. L. Watson, the designer of the 
Thistle. He thought there were one or two points 
upon which the author had not been correctly in- 
formed. One of these was the relative stability of 
the two yachts. Mr. Martell had assumed that 
with a given force of wind the Volunteer would 
heel 15 deg. and the Thistle 16} deg., and from 
this assumption had drawn a good many conclu- 
sions. It was, of course, difficult to judge such a 
matter when cne was on board one of the compet- 
ing yachts, but he had been informed by skilled 
observers that in the race in question the Volun- 
teer heeled more than the Thistle to the extent of 
3 deg. to 4 deg. It was unfortunate that the public 
should jump at conclusions as to the relative merits 
of centre-board and fixed keel with only the result 
of these two races in their mind. There were hun- 
dreds of other races between the two classes of 
vessels that had had very different results. The 
Clara, a fixed keel boat by Fyfe, had beaten the 
centre - board boats on almost every occasion. 
The Bedouin, a vessel of John Harvey’s design, 
with a fixed keel, had raced with almost the same 
result. The little cutter Madge, when taken over 
to America, got six first prizes out of seven starts 
against centre-boards. The Papoose, a fixed keel 
boat of 36 ft., had not only beaten vessels her own 
size, but those of greater length, viz., 40ft. Mr. 
Watson next referred to the new class of boats 
introduced on the Thames this year by the Corinthian 
Yacht Club. These vessels are only restricted in 
two elements. They must not be more than 21 ft. 
long on the water line, and must not carry more 
than 500 square feet of canvas. Five boats had 
been built (we believe there were six in all), but 
two of them had fallen out of the running. The 
keel boat, out of nine starts, had won six first and 
three second prizes. Mr. Watson’s modesty no 
doubt prevented him from adding that out of five 
boats with centre-boards, the successful boat was 
built to his designs, and in this omission he not 
only did injustice to himself but to the centre- 
board. His vessel, or rather the boat he designed 
for the owner, Mr. Simpson, was, we think, 
we may safely say, the only craft of the fleet de- 
signed on scientific principles. She was intended 
to be a given length and a given displacement, and 
when launched she was found to fulfil the exact 
conditions. It must be remembered that with these 
boats there is no time allowance, and therefore the 
advantages of scientific design are greatly empha- 
sised, for they enable the builder to construct up 
to the very edge of the limit in the matter of size 
and sail power, the two elements upon which suc- 
cess depends. The rule-of-thumb builder, who is 
not quite sure, has to allow a margin of safety, and 
this is a dead loss, as he gets nothing in the shape 
of time allowance for what he throws away. 
Science here has an advantage which it gets in no 
other form of yacht competition. There is another 
point which should be noted in connection with 
these little vessels and which prevents Mr. Watson 
from justly bringing them forward in favour of the 
fixed keel. All the other boats are ordinary type 
comfortable vessels, such as a man would get built 
in the ordinary way for cruising and coast work. 
Mr. Simpson’s craft is quite an extreme vessel, 
quite of the plank-on-edge school. She is, we 
believe, 4 ft. 6 in. wide, and of far greater 
depth, and carries an enormous lead keel which 
weighs, if our memory serves us, 1} tons. It is 
evident that the question of fixed keel and centre- 
board sinks into insignificance in face of the vast 
disparity in the other elements of design. Another 
point that must be remembered, too, isthe wonder- 





ful skill with which Mr. Simpson and his brothers sail 
their boat. We venture to point out these facts as 
having an important bearing on the question as they 
were not referred to during the discussion. It may 
also be noted that to judge by these little craft a 
pure sail area and length rule will not check the 
unhappy ascendancy of the ‘ plank-on-edge” or 
‘lead mine” type of design. 

Mr. Watson said that he believed that a good 
fixed keel boat would beat a good centre-board boat, 
‘* which,” he continued, ‘‘is about equivalent to 
saying the Thistle was not properly designed, and 
that is about the truth of the matter.” The author 
had referred to sails and had tried to let him down 
easily at the expense of the sailmaker. He, the 
speaker, however, very emphatically stated that the 
Thistle’s sails were as good as sails could be, and 
he thought that sailmakers in this country were 
quite equal to the American craftsmen, in fact, he 
looked on English sails as absolutely perfect, and 
able to beat those produced across the Atlantic. For 
some reason he could not explain, an absolutely flat 
sail would not drive a boat ahead so fast in light 
winds (and no sail’is absolutely flat in heavy winds) 
as one slightly slack. The author had referred to 
American sails being brought over here, but he was 
not acquainted with any English racing boat with 
American sails. 

Professor Jenkins referred to the difficulty of 
drawing any conclusion from an all-round course. 
From experiments made by the late Mr. Froude, at 
which the speaker had assisted, it was shown that the 
wave-making varied approximately as the breadth 
of the vessel. The speaker showed the departure 
from this rule by means of adiagram. Mr. Jenkins 
appeared generally in favour of a somewhat broad 
and shallow type in contradistinction to the deep 
heavily ballasted yachts. ‘‘ What we want for 
racing purposes,” he said, ‘‘is large righting 
moments at small inclinations.” 

Captain Fitzgerald, who is, as is well known, an 
accomplished boat sailer, said that a shallow flat 
bottom boat with a centre-board would always beat 
a narrow deep boat to windward. 

Mr. W. H. White, the Director of Naval Con- 
struction, said that in this discussion not sufficient 
prominence had been given to the influence of 
measurement rules. He pointed out that the old 
Thames and Y.R.A. rules under which the narrow 
deep type of boats had grown up no longer existed, 
but had recently been supplanted by a length and 
sail area rule. In discussing the relative merits of 
British and American yachts, he pointed out that 
our craft are at least safe from turning over, but at 
the same time he would state that he had never heard 
of .any American yacht foundering in this way 
unless it were owing to carelessness or incompetence 
of the crews. He agreed with what Professor 
Jenkins said as to the desirability of greater beam 
for racing purposes provided always it were not too 
much handicapped by the artificial restrictions of 
measurement rules, a fact he had pointed out to Mr. 
Dixon Kemp in a correspondence he had had with 
that gentleman some years ago. Mr. White also 
referred to the 21 ft. class of the Corinthian Yacht 
Club and the influence of the centre-board. There 
is one point that the speaker did not refer to in 
this connection, but as it is one of some import- 
ance which we have formerly heard Mr, White 
advance, we may supply the omission. The centre- 
board does not of course add to the stability of a 
vessel ; indeed, it is quite the other way, for the 
centre-board like any surface low down affording 
lateral resistance, detracts from the boat’s stability, 
just as a string across a path will trip the 
feet of a runner. Amongst boat sailers of New 
England, where the centre-board is thoroughly 
understood, the sailor will haul up his centre-board 
if in danger of turning over. The boat then blows 
to leeward over the water in place of being tripped, 
as it were, by it. Captain Fitzgerald stated later 
that he had once saved his boat by pulling up his 
sliding keel. But the centre-board does do much 
to prevent any sudden heeling of the vessel, and it 
is this that Mr. White is of opinion acts for good in 
the following manner. Every one is aware that it 
is a more economical application of force to propel 
anything by a steady push than by a series of 
blows. Owing to the oscillating motion of the 
canvas, due to the waves rocking the boat, the sail 
is being constantly pushed towards and then re- 
treating from the wind, so that the force takes more 
or less the shape of a number of blows, and this is 
very apparent at the top of the sail, which is far 
from the centre upon which the whole oscillates, 


The centre-board, which is low down, checks the 
oscillation, and the wind force is applied to the sail 
more evenly. 

Mr. Lamont asked Mr. Watson whether the 
Thistle sailed with the same mainsail she had in 
this country, and, if so, whether it was altered in 
America. Photographs he had seen proved it was 
not a properly setting sail. In reply, Mr. Watson 
said that the sail was the same, but an alteration 
was made in it after it gotto America. On the first 
day it was simply perfect ; on the second day the 
heavy rain dragged it a little out of shape. The 
speaker subsequently added, in reply to another 
speaker, that so far as he could learn, the Volun- 
teer had about 8 per cent. more sail than the 
Thistle. 

Mr. Martell having briefly replied, and a vote of 
thanks having been proposed by Lord Ravensworth 
and passed, the next paper was called. 

This was the contribution of Mr. James Deas on 


Tue River CLyDE. 


The subject is one extremely fruitful, for there 
is no river in the world which, for its size at any 
rate, has been so engineered as the Clyde. It is 
said that a witty Scotchman became engaged in an 
international bragging match with an American, 
and retorted to the statement that the Clyde was a 
mere creek compared to the American rivers, ‘‘ Yes, 
but Scotchmen made the Clyde whilst the good 
Lord made the American rivers.” This was before 
Captains Eads had put down the Mississippi jetties, 
or the American would have had his reply. 

We cannot follow Mr. Deas in all his historical 
data, but extract the following from his paper. 

The depth in the harbour of Glasgow at the pre- 
sent time is from 25 ft. to 29 ft., and in the river 
from 27 ft. to 29 ft. at high water neaps, high 
water springs being about 2ft. higher. The average 
tidal range of spring tides at Glasgow is 11 ft. 2 in., 
and at Port-Glasgow 10 ft. ; and of neaps at Glasgow 
9 ft. 2in., and at Port-Glasgow 8 ft. 3in. While 
jetties and training walls or parallel dykes per- 
formed a useful part in the early improvement of 
the river, it is to persistent dredging that the enor- 
mous increase in the magnitude of the river since 
1840 isdue. Nowseveral of the dredgers employed 
can work in 35 ft. depth of water. The adoption 
and speedy acquisition by the Trustees of steam 
hopper barges, holding from 240 to 320 cubic yards 
each, enabled the deepening, widening, and 
straightening of the river and harbour to be pro- 
ceeded with more rapidly, without hampering the 
Trust’s finances, or seriously obstructing the navi- 
gation with steam tugs and trains of punts. The 
result has been that while in 1861 the total quantity 
dredged and deposited on land was 593,176 cubic 
yards, the total quantity dredged in 1887 was 
1,319,344 cubic yards, only 64,000 cubic yards of 
which was deposited on land. The total quantity 
dredged during the last forty-two years amounts to 
32,027,834 cubic yards, the quantity in the first 
twenty-one years being 9,091,544 cubic yards, and 
in the last twenty-one years, 22,936,290 cubic yards. 
In 1755 the Clyde at Glasgow was only 15 in. deep 
at low water, and 3 ft. 8 in. at high water, while 
the depth at Marlinford, three miles below the 
harbour, was 18 in., and at Erskine, or Kilpatrick 
Sands, about eight miles below, and at Dumbuck 
Ford, ten miles below, only 2 ft. at low water. In 
1806 Telford reports that on February 14 of that 
year the Harmony, of Liverpool, came up with the 
ordinary spring tide, drawing 8 ft. 6 in, of water ; but 
up till 1812 the river from the harbour downwards 
to Bowling was so shallow that the Comet required 
to leave Glasgow and Greenock, respectively, at or 
near high water to prevent it grounding in the 
river. ; 

Before the year 1818, none of the vessels in the 
foreign trade came further up the river than 
Greenock or Port-Glasgow. Their cargoes were 
there discharged into lighters, which carried them to 
Glasgow, and at that date the largest ship arp a 
to either Port-Glasgow or Greenock did not excee 
400 tons. In 1821, vessels drawing 134 ft. ; in 1830, 
drawing 14 ft. ; in 1840, 17 ft. ; in 1850, 19 ft. ; in 
1870, 21 ft. ; in 1880, 23 ft. ; and last year a sailing 
vessel, the Lord Charlemont, drawing 25 ft. lin., 
came up the river, while steamers with a draught 
of from 23 ft. to 244 ft. pass up and down the river 
almost daily, leaving Glasgow and Greenock respec- 
tively about an hour or so before high water, and 
passing over the navigation between these two 
points in about two hours. The river, cross Channel, 





and other steamers of 16 ft. draught and under, 
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| The dredging plant of the Clyde Trustees con- 
|sists of five steam dredging machines from 40 to 
75 horse-power each, one floating steam 10-ton 
digger, 18 steam hopper barges from 35 to 65 horse- 
| power nominal, one tug steamer, two diving bells, 
one of which is wrought by steam ; 210 punts, and 

















leave Glasgow and Greenock respectively at any 
state of the tide. High-water springs at Glasgow at 
present rise to about the same level as in 1758, but 
low-water springs are 8} ft. below the level of that 
year at Glasgow, 4} ft. at Erskine Sands, and 34 ft. 
at Dumbuck Ford. 

The bed of the river from Glasgow to Port- 
Glasgow is now virtually level throughout, and 
74 ft. of the 8 ft. 9 in. increased range of tide in 
Glasgow Harbour, and the whole present depth of 
from 16 ft. to 20 ft. at low-water spring tides— 


| 81 row-boats of various sizes. 

together, 234 ft. to 274 ft.—have been obtained by The lighting of the channel of the Clyde between 
dredging out the bottom of the river. In 1800 the | Glasgow and Port-Glasgow is by three light towers 
time of high water at Glasgow was two hours behind: at Dalmuir, Rashilee, and Donald’s Quay respec- 
Port-Glasgow ; now it is only one hour. -|tively, all above Bowling; by beacon light at 

For the removal of the Elderslie Rock, a huge| Longhaugh Point a mile below Bowling, and by 
vein of trap near Renfrew, something like 16,000 }Dumbuck Lighthouse about two miles below Bow- 
holes were bored, equal to about 90,000 lineal feet. | ling ; by Garmoyle Lightship a mile below Dum- 


' About 110,000 tons of whinstone and boulder clay | barton Castle ; by Cardross Light a mile above the 


were dredged. About 76,000 Ib. of dynamite and | Clyde Trustees’ boundary at Port-Glasgow, and by 


other explosives were used, and were exploded by | seven lighted buoys on the south side of the channel 
‘means of about thirty-five miles of electric cable between Dumbarton and Port-Glasgow, the whole 
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being lit by Pintsch’s gas. The Clyde from Port- | of this area being shop buildings. In the year 1847 
Glasgow to the sea is lit by the Clyde Lighthouses | the number of men employed was 250, but now Mr. 
Trust, under whose charge is the estuary to the| H. A. Ivatt, the present locomotive engineer to the 
Cumbrae Heads, twenty-two miles below Greenock. | company, has between 1200and 1300 hands underhim. 
The author next gives an account of the ‘‘ Pro- | Allthecompany’srolling stock has forsome time past 
gress of the Harbour and Commerce of Glasgow,” | been entirely constructed at Inchicore, in addition 
and concludes with diagrams and various statistical | to which the stores for traffic and other purposes of 
data. There was no discussion on this paper, and | the railway are here made and kept in repair. The 
the meeting then adjourned, some members going | rolling stock for working the 500 miles of line con- 
to the Forth Bridge and others to view the river. | sists of 176 engines and tenders, 525 passenger 
We must reserve our account of the further pro- | vehicles, and 3521 wagons. , 
ceedings until next week. |. The general arrangement of the works is shown 
| by the plan, Fig. 1, which we give on page 94. 
Passing from the general offices and through the 
GREAT SOUTHERN AND WESTERN © drawing offices, we reach the fitting shop and 
RAILWAY WORKS, INCHICORE. ‘general machine shop, 324 ft. long by 50 ft. wide, 
Tue Dublin meeting of the Institution of Mecha-| where there are the usual machine tools and ap- 
nical Engineers will take place during the ensuing | pliances necessary for the work turned out, An 
week, and one of the excursions set down for end that is always tried for at Inchicore is to 
next Wednesday afternoon is to the Locomotive, make all parts, as far as possible, interchangeable. 
Carriage, and Wagon Works of the Great Southern The engines are made in three grades, with 16 in., 
and Western Railway at Inchicore. These works 17 in., or 18 in. cylinders, and any part of one 
are situated about 1} miles from Kingsbridge, which | engine can be substituted for the corresponding 
is the Dublin terminus of the line. They have been part of any other engine of a similar size, all work 
in operation since the year 1846, having been started being done to gauge andtemplate. The advantages 
before the opening of the line, which took place on | of such a system are manifest, for not only does it 
the 4th of August of that year. At the present immensely facilitate repairs, especially when time 
time the works cover 52 acres, seven to eight acres’ presses, but it enables the parts less liable to wear 











and tear to be built in again and again when pro- 
ducing new engines. The parts are largely copied 
from standard patterns which serve in place of draw 
ings. Of course these points are not new, and the 
advantages of this system of interchangeability are 
pretty generally recognised, and daily becoming 
more and more recognised as the mark of good work- 
shop practice. Mr. Ivatt, however, appears to have 
carried the system to a great degree of perfection, 
having overcome many of the obstacles that stand 
in the way of a full use of the principle, and it is 
astonishing to what small dimensions his scrap 
heap has been reduced by these means. An exami- 
nation of some of the ‘‘new” engines will bear 
testimony to this; indeed, it seems that a quite 
new engine isan unknown quantity at Inchicore ; the 
new locomotives being like the Scotchman’s knife, 
that he had had for twenty years, having only a new 
haft one year and a new blade the next. 

This system of reproduction of similar parts lends 
itself very readily to a method of forging in dies 
which has been brought to great perfection at these 
works under the superintendence of Mr. Owens, 
the foreman smith. In the machining of parts, 
too, a saving is effected, the forgings being taken 
to the tool and finished by milling from a former or 
copy. For this purpose there is in the machine 
shop, amongst other tools, a large vertical milling 
machine, with a long horizontal table like a planing 
machine, by Muir and Co., of Manchester, in which 
a great many parts are prepared. Taking, for in- 
stance, a piece like the drag link for reversing gear ; 
the forked end is prepared in the forge, the piece 
which comes out to form the two arms being 
punched out, so that the forging is the required 
shape. This forging has simply to be set in the 
machine, and a milling cutter, guided by the former, 
run down one side. The other side, having been 
operated on in a similar manner, the cutter is 
guided along the inside of the fork. The flat sur- 
faces of the top and bottom require no guide, the 
straight motion of the table being suflicient. This 
isa simple instance, but other less simple parts, 
too complicated to describe here, are served in a 
similar manner. We shall make further reference 
to the forgings later on. 

In this machine shop some excellent work is 
being done by means of Barrow’s screwing ma- 
chine, a tool which comes in well for coupling 
screws and reversing screws amongst other things. 
The machine will cut three-threaded screws 2 in. 
in diameter. Mr. Ivatt finds he gets very good 
results from case-hardening. An example is shown 
of a case-hardened bearing, which had run very 
close upon 374,000 miles. It is still in good con- 
dition after twenty years’ service, the file not being 
able to bite on any part. 

For coupling rod bushes white metal is used, 
being run on.over a mandrel and not touched by a 
tool. In this shop there is a pressure and vacuum 
gauge testing apparatus, the test being given by 
means of the dead weight of mercury. Brake 
pipes are also tested for soundness on this appliance. 
The locomotive axle-boxes are cast in iron witha 
brass bearing also cast in. The recess on the outside 
of the axle-box is cast square, and this prevents the 
brass turning. The four eccentric sheaves are cast 
together in two parts, that is to say, all the half 
sheaves of each side are cast together. The parts, 
where they join, are easily machined, and the correct 
position of each eccentric is accurately defined by a 
dowel, no keys being used. In this way, as the whole 
work is done to standard, there is never any fear of 
an eccentric being improperly set although the parts 
may be exchanged from one engine to another. 
Stuffing-box glands are bored to an easy fit on the 
rods, and a collar bush is used at both ends. A 
Jerge number of bushes of slightly varying sizes 
are kept, and when one becomes worn too much for 
its rod a newer one is substituted, the worn one 
coming in again for a newer and less worn rod. 
These collar bushes are cheap and easy to carry, 
whilst the heavier glands do for all sizes. Cast iron 
is used wherever possible in the details; for 
instance, glands, eccentric liners, oil cups, &c., 
are of iron. This is more expensive to machine, 
but it is considered that there is a corresponding 
advantage in there being no temptation for it to 
be stolen from the sheds. There is a neat arrange- 
ment of carriage axle-box shown in Figs. 2 and 3, 
by means of which the brass may be taken out in a 
very short time; in fact it occasionally happens that 
a brass is taken out of its box whilst the train is 
waiting in the station, and without the passengers 
in the carriage knowing anything about the matter. 
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There is a front cover to the box which can easily 
be removed. The weight of the carriage is taken 
by a jack, and the tension of the spring released. 
It is only necessary to lift the axle-box off the 
brass, which can be done by a small jack or a lever, 
and the brass can be lifted out. The whole opera- 
tion will occupy five minutes or less. 

There are two erecting shops (see general plan), 
one 286 ft. long and 50 ft. wide, the other 326 ft. 
long and 50 ft. wide. The former has 16 and the 
latter 19 pits. These shops are provided with 
cotton rope-driven 50-ton cranes, by Craven 
Brothers, on gantries, and are divided by a wire rope- 
driven traverser serving all roads in both shops. 

The boiler and frame plates of Mr. Ivatt’s engines 
are steel, and the motion plate is cast steel. The cylin- 
ders are cast in one piece and have the back covers 
and air passages for the vacuum brake cast in. The 
_ air passages just mentioned lead along both sides of 
the cylinders from the double ejector in front of the 
blast pipe to the air pipes at right and left of the back 
of the cylinders. From these passages air pipes run 
along inside the engine frames and turn up to the 
footplate block at the back of the ashpan. The 
ejector bolts on to a base provided in the casting of 
the cylinders, just in front of the blast pipe, and the 
top of the ejector is housed in a sort of pocket 
cast in the blast pipe. The whole takes up very 
little room in the smokebox. 

The footplate block has air passages cast in it 
leading to the engine and tender brake sacks, and 
also to the driver's release valve. This neat arrange- 
ment of vacuum brake details was designed by Mr. 
Aspinall, late locomotive engineer to the Great 
Southern and Western Railway, and now of the 
Lancashire and Yorkshire Railway. 

The gauge of road, 5 ft. 3 in., gives a wide foot- 
plate. The lever for working the damper is moved 
by means of a screw so that the opening of the 
damper can be nicely adjusted to any degree. 

The lever for admitting steam to the ejector for 
applying the vacuum brake is close alongside the 
regulator, The valve itself is in the smokebox ; it 
is circular, and consists of two valves, one inside the 
other. The small one opens first, being in fact a 
pilot valve, and admits steam sufficient to create a 
vacuum of 5 in, to 7 in., this amount of force being 
used for ordinary stops ; when the lever is pulled 
as far as it can go the big valve is open and the 
brake is applied with full power. The ejector is 
double, i.e. it has two exhausting nozzles alongside 
each other. The one on the right communicates 
with the engine and tender sacks only, the one on 
the left being in communication with the train sacks. 
Two release valves, consisting of plain flaps, are 
provided, one being connected with the train pipe, 
and the other with the engine pipe. The casting 
carrying the two flap valves has an opening from 
one side to the other below the flaps, which opening 
is controlled by a cock. When this cock is shut 
the two sides of the brake-—that is engine side and 
train side—are quite separate, so that should any- 
thing go wrong with the brake on the engine the 
brake on the train is still available, and vice versd. 
The normal position of the cock is open, so that the 
vacuum on the two sides is equalised and the brake 
goes on to the train and engine with equal force. 

The running shed adjoins the fitting shop and is 
the same length ; it has eight pits and will accom- 
modate 48 engines. The most notable feature about 
this shed, however, is the imposing ecclesiastical 
appearance it has from the outside, the side eleva- 
tion being of a florid style of Gothic architecture. 
No one would ever take it for a running shed. 

In the boiler shop there are the usual machine 
tools, hydraulic rivetting being used as far as pos- 
sible. A plate edge planer has an attachment by 
which circular work can be done, the rough edge 
of the flanges of the outside firebox shells being 
operated upon at the time of our visit. There is 
also a plant for hydraulic flanging. The grindery 
adjoins the boiler shop, and here parts of engines 
are finished by emery wheels in place of hand filing. 
Beyond is the pattern shop with the usual wood- 
working machinery. 

From the boiler shop we pass to the locomo- 
tive smithy, which is 282 ft. long and 50 ft. wide. 
It contains thirty-seven fires, and three small 
steam hammers. This shop is lighted in the winter 
by two steam Lucigens, which are said to give very 
satisfactory results, no gas being used. Adjoining 
the smithy is the forge which contains two Siemens 
gas furnaces and a 50-cwt. hammer. There is also 
asmall rolling mill for rolling various sections of 
iron used in the works. 





It is in this department that the production of 
forgings by stamping and welding in dies under the 
hammer is carried on. Some of the parts thus pro- 
duced are of a very complicated form, such as require 
considerableskill and experience tomake in this way, 
in fact, the manner in which the parts are stamped 
out and forged together is very ingenious, and, it 
may be added, highly effective. As an example, 
though a simple one, we will take an engine brake 
lever aa, Fig. 4. The part b is first roughed out 
under the hammer and is finished by stamping in the 
first tool c. A heat is then taken, and it is placed 
between the blocksdd. The three are dropped into 
the second tool f, the lever is dropped into the recess 
e,and the whole is welded together. Twenty of these 
brake levers can be finished in a working day with 
furnaceman and forgeman, and two men to lift. 
An engine lifting link a a, Fig. 5, may be taken as 
another example of this work. A rough forging b b 
is placed on an anvil between two mallets as shown 
atc. The steam hammer then draws it out to the 
shape shown at d. It will then drop into the finish- 
ing tools e e (top and bottom tool being alike), where 
it is finished. The pieces we have selected are of 
comparatively simple form, the process of forming 
the more complicated parts being difficult to describe 
without more elaborate illustrations, but a large 
number of parts for engines and carriage fitting are 
made on the same principle. Amongst others we 
may mention carriage brake block hangers, wagon 
door hinges, truss bars for carriage brakes—the 
latter a large and complicated job—eccentric straps 
and eccentric rod ends, carriage lamp brackets, &c. 

In the foundry are produced all the castings re- 
quired in the shops, as well as castings for signal 
and other work in the permanent way department. 
Locomotive cylinders are cast double, and parts 
that are much repeated, such as axle-boxes, buffer 
sockets, slide valves, &c., are machine moulded. 

The shops for carriages and wagons are placed at 
the extreme western portion of the works, and here 
all this description of stock is built and repaired. 
There is a simple hydraulic lifting system by which 
the bodies can easily be raised from the frames. 
This consists of a series of hydraulic fixed jacks 
placed at intervals, there being no hydraulic main 
or power-driven pumps. The carriage wheels are 
made on Mansell’s pattern; Mr. Ivatt makes a 
point of having these wheels exactly balanced, and 
in order to attain this end a special apparatus has 
been devised. These wheels are built up of six- 
teen equal segments of teak 3$ in. thick ranged 
round a cast-iron boss with a wide flange on one 
side. The building up is done on a circular re- 
volving table having a raised rim round its circum- 
ference, and through which there work eight screws, 
actuated by a short lever, to wedge the segments 
tightly against each other and up to the boss. A 
cast-iron washer is then laid on the top, encircling 
the boss and corresponding in size to the flange 
beneath. Eight corresponding holes are cast in the 
flange and washer, and through these, while the pres- 
sure of the screws is still on the segments, a radial 
drill, working overhead, is brought down, nearly 
finishing the hole ready for bolting up. Eight tem- 
porary bolts are put through the holes and tightened 
up. Sixteen holes for % in. bolts, one to each seg- 
ment, are then drilled through a template round the 
circumference for the purpose of fastening on the 
rings used for clipping on the tyres. The teak 
segments are built into the wheel without any 
fitting, straight from the saw, the radial joints being 
cut to template at a circular saw and the inner and 
outer circles at a band saw, the segments being 
held in a special -jig or carriage turning round a 
fixed centre attached to the saw table. Every seg- 
ment is weighed before being placed in the wheel, 
and segments as nearly equal as possible are placed 
opposite each other. The segments will vary from 
7} lb. to 43 1b. in extreme cases, and this is due not 
to contained moisture, as the timber is carefully 
seasoned, but to the difference in density. The 
crucible steel tyre is shrunk on in the usual way. 
The axles are also of crucible steel, and the wheel is 
forced on by a hydraulic press at a total pressure of 
about 40 tons, no keys being used. In spite of 
all the care taken, however, the wheels are, from 
one cause or another, more or less out of balance. 
Suppose, for instance, the centre is } in. eccentric 
after the tyre is puton. At 60 miles an hour this 
would mean a force of 650 1b. acting on the axle 
guards alternately fore and aft 16 times asecond.* It 


* See a paper read before the Institution of Civil Engi- 
neers of Ireland, by Robert Coey, April, 1888. 





will be seen that the question of balancing carriage 

wheels—a question to which Mr. John Rams- 

bottom directed prominent attention many years 

ago—is more important than at first sight would 

appear to those who are not railway engineers and 

have not studied the question. As Mr. Coey, who is 

Mr. Ivatt’s chief assistant, states in the paper- 
already quoted, a wheel out of balance is injurious 

all odie: to the wheel, to the rail, and to the car- 

riage, and, perhaps, most of all, to the passenger, 

causing a jerking fore-and-aft motion. At low 

speeds and on a bad road the question is not so im- 

portant, as the vibrations arising from other causes 
overshadow it. Some experiments made at 50 
miles an hour on the Great Southern and Western 
showed very conclusively the value of balancing. 

In the apparatus referred to, the wheels are first 
swung on a pair of level straight-edges by the 
journals, and the heavy side thus found, Lead 
weights are then attached to the disc as near the rim 
as possible, and, after a few trials, weights are found 
which maintain the wheel in balance in any posi- 
tion. This makes a standing balance, but the 
running balance might be as bad, or even worse, 
than before. In order to test this, the wheels with 
the weights attached are next placed in bearings 
fixed to a pair of long elliptical springs placed 
parallel to each other a suitable distance apart. 
The wheel is then spun round at a speed of 470 re- 
volutions per minute, corresponding to 60 miles per 
hour on the road, by means of a belt running on 
a split pulley bolted to the middle of the axle. One 
end of each spring is jointed by a pin running 
through an eye on its end to a bracket fixed to the 
floor. The other end is attached in a similar way 
to ashoe capable of sliding on a plate also fixed to 
the floor, The springs are thus free to act under 
any increase or decrease of the load. The driving 
belt is led off horizontally so that its tension does 
not interfere with the vertical motion of the springs. 
The vertical oscillation of the springs indicates 
whether, and to what extent, the wheels are still 
out of balance, and by altering the position or mass 
of the weights, the oscillation can be brought down 
to be scarcely perceptible. The weights required 
have varied from zero up to1l1b. The latter weight 
at 154 in. radius and 60 miles per hour would, 
according to Mr. Coey’s calculations, set up a 
centrifugal force of 11171b. The total standing 
weight on the rails is 44801b., so that the running 
weight on the heavy side of the wheel would be 
5597 lb., and on the light side 3363 lb. ; a difference 
of 2234 lb, or two-thirds of the lighter weight. 

The smiths’ shop of the wagon and carriage de- 
partment joins the main construction shop. It 
contains twenty-three fires and three small steam 
hammers. It is 180 ft. long by 43 ft. wide. In 
this part of the premises are the coal stages, the 
timber drying sheds, the creosoting cylinders, the 
sawmill, and the gas works. 

The paint shops are at the east end of the premises, 
and connected are the trimming shops, where the 
carriages are upholstered. Adjoining the works are 
142 cottages for the company’s workmen. There 
are also a dining-room, reading-room, billiard-room, 
library, science class-room, and dispensary. 





NOTES. 
Hummine Execrrica, Wrrgs. 

THE posts and trees used as supports for tele- 
graph wires in various districts in America are very 
sharply marked by bears, who, it is supposed, are 
misled by the humming noises to presume that 
there are bees within. But the humming of tele- 
phone wires is often a great nuisance to persons 
near the end of the line. This vibration is reduced 
so as to be inaudible by means of powerful springs 
placed ina line, and preventing the wire from reach- 
ing an excessive tension, especially in cold weather, 
The vibration of such lines is also reduced by hang- 
ing weights upon che wires, and in that manner re- 
ducing the length of these vibrations, by damping 
the wires. 


ILLUMINATION BY AN ARTESIAN WELL. 

The seekers after health and recreation in the 
northern part of the United States, have flocked to 
the State of Florida, where the Spanish cavalier, 
Ponce de Leon, sought the fountain of youth over 
three and a half centuries ago. In the grounds of 
one of the extensive hotels is an artesian well, 
12 in. in diameter and over 1400 ft. in depth, 
which delivers over 10,000,000 gallons of water 
per day. This water is applied directly under a 
turbine waterwheel, which covers the well and 
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operates the dynamos that generate the electricity 
for illuminating the hotel and spacious grounds. 
The temperature of the water is increased about 
1 deg. for every 50 ft.. of depth, and the tempera- 
ture of the present discharge of the well is 86 deg. 
It was intended to carry the well to a greater depth, 
but the loss of the tools caused the abandonment of 
the work in its present state. This method of using 
the flow from artesian wells for the operation of 
waterwheels is not without precedent, as the water 
from a number of artesian wells on the Continent 
has been used for that purpose and also for heating. 
The artesian wells at Grenoble have been used for 
heating the hospital in that place, and in Wurtem- 
burg large manufactories are heated in the same 
way. It is proposed to sink other wells in various 
parts of Florida, in the hope that the same water- 
bearing strata may be reached; the supply from 
the present well is remarkable for its steadiness and 
continuity of force. 


New SwepisH Rapip-Firine Guy. 

At the Copenhagen Exhibition is shown the first 
specimen of a new Swedish rapid-firing gun, de- 
signed by Mr. Harald Thronsen and manufactured 
at the large and celebrated establishment of Fin- 
spongs Styckebruk, Sweden. This new gun 
attracts a considerable amount of attention. The 
Finspong gun is capable of firing 18 shots per 
minute with one man, while with two men it 
has a capacity of one shot every other second, 
or 30 shots per minute. The gun exhibited at 
Copenhagen has a calibre of 47 millimetres ; its 
entire length is about 52 calibres, and the distance 
from the base of the projectile to the mouth of the 
barrel is 40 calibres. There are five different pro- 
jectiles shown at Copenhagen, viz., solid shot, steel 
shell, chilled point cast-iron shell, common shell, 
and shrapnel with 64 small projectiles ; the weight 
is the same for them all, viz., about 3.3 lb (or 1.5 
kilogramme). The muzzle velocity is 2141 ft. (657 
metres) per second with a charge of 750 grammes of 
Swedish field-artillery powder ; the maximum pres- 
sure in the barrel has been 2300 atmospheres. The 
mechanism is both simple and strong. The Fins- 
pong gun rests in a pivot carriage, so that it can be 
worked in all directions. It has a shoulder piece 
about the size of the butt end of an ordinary rifle, 
against which the man who works it places his right 
shoulder, and with the right hand he holds the 
trigger, or, if he works the gun by himself, works 
the lever that moves the eccentric, while the left 
hand rests on another lever, which, when pulled 
towards the man, acts as a brake and fixes the gun 
in any position and in all directions, so that several 
shots can be fired against a certain point, without 
it being necessary to repeat the aiming for each 
shot. The gun shown at Copenhagen has a screen 
of plate iron, but otherwise the gun is able to pro- 
duce all-round fire. The material is wrought Martin 
steel, manufactured on the establishment. Fins- 
pong has both iron mines, furnaces, and steel 
works of its own, besides vast forests and ample 
water power. Besides the orders for guns, which 
Finspong steadily receives from the Swedish Go- 
vernment, they have orders in hand at present for 
about seventy guns for the Danish Government. 





THE ELDER STATUE. 

THE statue erected at Govan, by public subscription, 
to the memory of John Elder, engineer and ship- 
builder, illustrated on page 95, will be formally un- 
veiled to-morrow, by the Marquis of Lothian, Secretary 
of State for Scotland. It is expected that there will 
be present many Scottish noblemen and the leading 
members of the profession of which the deceased 
gentleman was such an illustrious member, as the 
day fixed for the ceremony immediately follows the 
meetings of the Institute of Naval Architects in 
Glasgow. They met from Wednesday to to-day, and 
will be free to-morrow to be present at the cere- 
mony. 

John Elder was born in Glasgow on the 8th of 
March, 1824, and received his elementary education in 
the High School of that city, In those arts associated 
with mechanical science he was an apt pupil, and made 
rapid progress in acquiring the fundamental principles 
which he, in after years, so successfully carried into 
practice. The only university education he received 
was in the civil engineering classes in the Glasgow 
College. The workshop was, indeed, his great school, 
and his father was his most painstaking and valuable 
teacher. He served his apprenticeship of five years as 
an engineer with Robert Napier, under the direct con- 
trol of his father, David Elder, and after a brief 
sojourn in one or two works in England, he returned to 
Napier’s works to take charge of the drawing office, 








Here he gained great experience. In 1852 he joined 
the firm of Randolph, Elliott, and Co., who were then 
millwrights, but on the accession of young Elder be- 
came marine engineers, the title of the firm being at 
the same time changed to Randolph, Elder, and Co. 
Shipbuilding was added in 1860, and eight years after- 
wards John Elder became sole proprietor, but subse- 
quently the title was changed to John Elder and Co. 
The subject of this notice was seldom content with 
machines and tools as hefound them and was continually 
improving, His greatidea was to add to the efficiency 
of the marine engine by reducing the friction of the 
parts, increasing the power, and at the same time de- 
creasing the consumption of fuel. Among his first acts 
was to experiment on Watt’s old steam jacket, greatly 
improving it, and he thereby brought it again into 
favour. The crowning act of his genius, however, was 
the application to the marine engine of the principle 
of expanding steam in two cylinders, now called the 
high and low-pressure cylinders, The new engine was 
described by himself in the patent taken out by Charles 
Randolph and himself on January 24, 1853, as ‘‘an 
arrangement of compound engines adapted to the 
driving of the screw propeller. The engines are 
vertical, direct-acting, and geared. The pistons of 
the high and low-pressure cylinders move in contrar 
directions and drive diametrically opposite cranks with 
a view to the diminution of strain and friction.” These 
engines were placed in the s.s, Brandon, built in 
1854. In July the vessel went on her trial, which 
was closely watched by all engineers. The con- 
sumption of fuel was reduced from about 4} lb. 
- indicated horse-power to 3} 1b. Encouraged 

y the success of this, the first venture, Mr. Elder 
continued his experiments and made several improve- 
ments on the engine. The Admiralty, in 1863, adopted, 
in the Constance, the compound engine as improved, 
and to test the invention in a thorough way, this 
vessel, with two of similar dimensions, Octavia and 
Arethusa, having other kinds of engines, went on a 
trip from Plymouth to Funchal, in Madeira, When 
the Constance was within 30 miles of Funchal, she 
was 130 knots ahead of the Octavia and 200 knots from 
the Arethusa. The engines of the latter two had then 
to be stopped owing to the coal on board being nearly 
exhausted, and they finished the distance under 
canvas. The superiority in power of the Constance’s 
engines was established, and her consumption of coal per 
indicated horse-power was less, being 2.51 lb., while it 
was 3,17 lb. in the Octavia and 3.64 lb. in the Arethusa. 
The mean indicated horse-power of the engines in the 
three vessels during the trip was 1747, 1399.8, and 
1052.2 respectively. In other respects, too, the Con- 
stance gained the advantage, and so thoroughly was 
the value of the compound engine established that it 
was almost universally adopted thereafter. Mr. Elder 
and his partner continued to improve the engine, over 
a dozen patents being taken out by them for various 
apparatus ; but it is too late in the day to write more 
on the subject. 

The Elder statue, as is most fitting, is erected 
within the bounds of the beautiful park of 37 acres 
given by Mrs. John Elder to the people of Govan, at a 
cost of upwards of 50,000/. It is situated in the west 
end of Govan, opposite the Fairfield Works, which by 
the genius and perseverance of John Elder attained 
such an eminent position among shipbuilding and engi- 
neering establishments. The park, as is testified by 
an inscription on the band stand, was laid out by his 
widow as a memorial of her husband, John Elder, and 
his father, David Elder, both of whom had always 
taken adeep interest in the working classes. While 
such a gift was well fitted to remind passing genera- 
tions of the man, the people of Govan had decided to 
do something as much to show their respect for, 
and gratitude to the man, as to commemorate his name, 
his genius, and his good deeds. The beautiful erection, 
which we illustrate, is the result of this decision. 

Mr. J. E. Boehm, R.A., the artist, must be con- 

ratulated on the excellence of the production not only 

Rout an artistic point of view, but in consideration of 
the good likeness, In effecting the latter, he was 
assisted principally by a bust of the late Mr. Elder, 
executed by Mr. Power, of Florence, and by photo- 
graphs. ‘The statue, which is 10 ft. in height, re- 
presents John Elder standing in an attitude which 
those who knew him best will at once recognise as a 
favourite one. It is easy and very graceful. The 
countenance clearly indicates the reflective habits of 
the man, while the contented, almost sweet, smile in 
the eyes betokens a measure of success. This one 
might reasonably trace from his glance to the com- 
pound engine, a model of which stands on his left 
side, and which his hand touches approvingly. The 
pose of the head, which slightly inclines forward to 
enable the eyes to rest on the engine, must have been 
a difficult one to model; but it has been successfully 
done, and the statue, as we have already hinted, is a 
true example of Mr. Boehm’s art. It was cast in 
bronze at the works of Mr. Moore, of Thames Ditton, 
Surrey. 

The masonry on which the statue and engine stand 
is 12 ft. in height, and the base is 9 ft. square. 





The pedestal proper is composed of three massive 
blocks of red Peterhead granite highly polished, 
elevated on two steps of finely axed grey Aberdeen 
granite. The red granite blocks, which make up the 
larger and more important part of the structure, are 
magnificent stones of ‘‘ brilliant colour.” It is difficult 
to find such large masses of this mineral without large 
spots of dark colour, which very much detract from 
its beauty ; but the sculptors in this case have been 
fortunate in getting stones, remarkably free from this 
disfigurement. The designer has been equally happy 
in the adornment. The mouldings of the upper base 
and the cornice of the pedestal, the only carvings on 
the structure, are similar to those usually found 
on pedestals of Corinthian columns but boldly 
treated to suit the material, The ogee ‘moulding 
on both base and cornice is covered by bronze acanthus 
leaf ornament supplied by the sculptor. The effect 
is to very much enhance the appearance of the 
dado, which on all four sides is about 5 ft. high by 
4 ft. broad. Un each side there is a recess into which 
has been fitted a bronze panel, and each of these 
tablets bears a different inscription as appended. The 
order in which the paragraphs are given indicate the 
inscriptions on the front, right, left, and back panels : 

‘John Elder, engineer and shipbuilder, born at 
Glasgow, 8 March, 1824 ; died 17 September, 1869.” 

**'To commemorate the achievements of his genius, 
and in grateful acknowledgment of his services to the 
community among whom he lived, this statue was 
erected by public subscription, July, 1888.” 

‘* By his many inventions, particularly in connection 
with the compound engine, he effected a revolution in 
engineering, second only to that accomplished by 
James Watt, and in great measure originated the de- 
velopments in steam propulsion which have created 
modern commerce.” 

‘* His unwearied efforts to promote the welfare of the 
working classes, his integrity of character, firmness of 
purpose, and kindness of heart, claim, equally with his 
genius, enduring remembrance.” 

The pedestal is surrounded by a number of pillars, 
made of Aberdeen grey granite, connected by wrought- 
iron chains. The sculptor work was done by Messrs. 
Alex. MacDonald and Uo., Limited, at their celebrated 
Aberdeen granite works. The red and grey granite 
blocks, of course, are from their own quarries, and 
were worked at Aberdeen. Thestatue was also raised 
into position by them at the request of Mr. Boehm, 

An interesting ceremony took place during the erec- 
tion of the masonry. Ex-Provost Campbell, Govan, 
who, as chairman of the Executive Committee, has 
taken an energetic part in carrying out the me 
placed in a cavity in the centre of one of the stones 
forming the pedestal, a casket containing several docu- 
ments connected with John Elder and his family, in- 
cluding a portrait in enamel of the deceased gentleman, 
a photograph of his wife, an engraved portrait of his 
father, a printed memoir of John Elder, a patent speci- 
fication of improvements by John Elder on steam 
engines and boilers, marked ‘‘a.p. 1862, 25th April, 
No. 1214,” and several documents in connection with 
the Govan Park and burgh. The casket was hermeti- 
cally sealed and on the cavity itself was placed a granite 
cover similarly sealed. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a cousiderable 
degree of firmness in the pig-iron warrant market last 
Thursday, which was due in great measure to advances 
being announced in the prices of several well known 
special brands of Scotch pig iron—1s. per ton on Summerlee 

o. 1, and 6d. per ton on Gartsherrie and Eglinton. The 
market opened strong at 38s. 4d. per ten cash for Scotch 
warrants, and the price rapidly advanced to 38s. 5d. 
Cleveland warrants advanced in price to 32s, 44d. per ton 
cash, and hematite participated in the rise to the extent 
of 14d. per ton above Wednesday’s closing price, several 
transactions having been reported at 42s. 44d. per ton 
cash. The market closed in the afternoon with Scotch 
iron at 38s. 44d. cash buyers, Cleveland at 32s. 44d., and 
hematite iron at 42s. 4d. per ton cash buyers. Friday’s 
market also opened very strong, and Scotch iron was in 
good demand at firmer quotations; the highest price, 
however, did not rule to the last, still the fini-h was firm 
at an advance on Thursday’siates. During the forenoon 
up to 38s. 7d. cash was paid for Scotch warrants ; Cleveland 
closed at 32s. 5d. cash buyers; and 42s. 6d. was obtained 
for hematite warrants. The closing settlement prices 
in the afternoon were—Scotch warrants, 38s. 6d. per ton ; 
Cleveland, 32s. 44d.; hematite iron, 42s. 44d. per ton. 
Over the week the gain was, respectively, 6d., 4d., and 
5d. per ton. Scotch warrants were again firmer on Mon- 
day, and during the forenoon of that day some desire was 
manifested to reduce accounts for the fall. This was 
brought about in part, no doubt, by the announcement of 
the exceptionally large withdrawal of iron from Messrs, 
Connal’s Cleveland stores on Saturday. The top price 
realised for Scotch warrants during the forenoon was 
38s. 94d. cash, and there was a subsequent decline of 14d. 
per ton. Business was done in Cleveland warrants at 
32s. 74d. cash, and in hematite iron at 42s. 64d, cash. 
Lower prices ruled all round in the afternoon market, 
and the settlement prices at the close were— Scotch, 
38s. 6d. per ton ; Cleveland, 32s. 6d. ; hematite warrants, 
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42s. 6d. per ton. The market was a trifle firmer yes- 
terday forenoon, but very little business was reported, 
the turnover not amounting to more than a few thousand 
tons. Business was done in Scotch iron at 38s. 74d. to 
38s. 8d. per ton cash; Cleveland iron realised up to 
$23. 74d. cash, and business was done in hematite war- 
rants at 42s, 6d. cash. Inthe afternoon there was very 
little change in prices, and in Cleveland iron no business 
was reported at all. There was again a strong market 
this forenoon, as the ‘‘ bears” having oversold accounts 
have become concerned about the cessation in the storing. 
Shortly after opening the price of Scotch warrants ad- 
vanced to 38s, 10d. per ton cash, the attempt to cover on 
the part of the ‘‘ bears,” along with some buying orders 
received in the course of the market, contributing to the 
advance. Towards the close the market eased a little, 


manner in which this phenomenon makes its appearance 
is as caps of electric light on the tips of the lightning rod, 
but occasionally it appears as jets of flame projecting from 
all objects on the tower and from the cowl of the kitchen 
chimney. These jets are at times from 4in. to 6in. in 
length, and make a peculiar hissing sound. During a 
very brilliant display the observer’s hair, hat, pencil, &c., 
are usually aglow with the “‘fire,” but except for a very 
slight tingling sensation in the head and hands, he suffers 
no inconvenience from it. On such occasions if a stick be 
raised above the head jets of electric light will be seen on 
its upper end. The only drawback in observing it with 
advantage is the unpleasant character of the weather in 
which it appears—namely, blinding showers of snow or 
hail, or both together, and squally wind, causing a good 
deal of snowdrift. St. Elmo’s fire occurs when cyclones 





with buyers at 38s. 94d. per ton cash. No cash b 
was done in Cleveland iron, but a few forward transac- 
tions were effected up to 33s. one month, buyers at the 
same rate at the close. Hematite iron was quoted at the 
close at 42s. 6d. cash. Prices remained practically un- 
changed in the afternoon. The advance in price that has 
been made during the past few days has been to a large 
extent due to speculation, the report being that a com- 
bined movement has been made on the part of severa 
large operators to ‘‘ corner” the smaller class of ‘* bears.” 
During the past few days there have been smaller deliveries 
of iron into the warrant stores ; indeed, on two or three 
occasions the delivery into store hasbeen at a standstill, the 
first time for several months. The number of blast furnaces 
in actual operation is still 85. Last week’s shipments of 
pig iron from all Scotch ports amounted to 9597 tons, 
against 7694 in the corresponding week last year. They 
included 900 tons for the United States, 785 tons for 
Canada, 185 tons for India, 787 tons for Australia, 145 
tons for France, 380 tons for Italy, 145 tons for Holland, 
350 tons for Belgium, 120 tons for Spain and Portugal, 
119 tons for China and Japan, smaller quantities for other 
countries, and coastwise 5018 tons. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 1,005,740 tons yesterday afternoon, as compared with 
1,005,150 tons yesterday week, thus showing for the week 
an increase of 690 tons, Yesterday 50 tons were taken 
out of the stores. 


The Scotch Coal Trade.—Tn almost all cases the ccal pits 
have again got into working order, the summer holidays 
having been brought to a close. Inquiries for shipment 
continue, but they are not so pressing as they were, Main 
coal has been a little scarce, and sellers have been asking 
rather more money for it ; the demand, however, is not so 
good again, and islulling down. Steam coal is in good 
demand, and outputs go away very easily. House coal and 
dross outputs are difficult to place, and prices are in 
favour of buyers. The following are the Lanarkshire quo- 
tations to-day: Main coal, 5s. 6d. to 5s 94. f.o.b. per 
ton; ell coal, 6s. to 6s. 4d.; splint coal, 6s. to 6s. 3d.; 
steam coal, 7s, 3d. to 83. per ton. In some cases the 
prices at the pits are 2s. to 2s. 6d. per ton lower, Ayr- 
shire coal is quoted at 5s, 9d. to 6s. f.o.b. 


The Proposed Petroleum Import Trade at Greenock.-— 
At a meeting of the Law and Finance Committee of the 
Greenock Harbour Trust held Ja.t Friday, an agreement 
was signed between the Petroleum Oil Storage Company 
of Glasgow and the Trust with the object of giving 
accommodation to the former for carrying on the petro- 
leum oil trade near the James Watt Dock. The company 
propoee t» erect at their own cost substantial warehouses 
and tanks (similar to those already put up at Barrow and 
Liverpool) on the largs ares of land situated on the outer 
or river embankment, which extends to about nine acres. 
They have already lease i one acre of this ground, and as 
the trade develops the remaining portion will be taken 
up for the purposes of the company’s business. Sites had 
previously been examined at Grangemouth, Bo'ness, 
Bowling, Port-Glasgow, and Ardrossan, but Greenock, 
with its splendid dock and railway connection, was con- 
sidered better suited for carrying on the trade than any 
of the ports named. The capital of the company just 
nataed has been fixed at 25,000/. Arrangements are tu be 
made for supplies of oil of from 30 to 80 ton lots being 
sent to east and west ports, and also to Irish ports. 


Another Petroleum-Carrying Steamer.—In connection 
‘with this oil-import trade, it nay be mentioned that 
Messrs. Russell and Co., Greenock and Port-Glasgow, 
have just secured a contract to build another steel screw 
steamer, of 1500 tons register, for a foreign firm engaged 
in the carrying of petroleum in bulk. Messrs. Russell 
and Co. have already built two steamers for the same 
firm, and have a third almost ready for launching. The 
new steamer will be fitted with engines capable of pro- 
pelling her at a high rate of speed. 


Contracts for Greenock Firms. — Messrs. J. and R. 
Houston, engineers, ironfounders, and‘ sugar refinery 
architects, Carlsburn Foundry, Greencck, have just con- 
tracted, with Messrs. L. Cowan and Sons, London, to 
rebuild their large sugar refinery which was lately de- 
stroyed by fire. The new refinery is to be fire-proof, and 
is to be fitted with all the latest improvements. —Messrs. 
Blake, Barclay, and Co., a well-known Greenock engi- 
neering firm, have n commissioned to supply a com- 
plete engineering plant for a sugar refinery in the East. 


Scottish Meteorological Society.—The half yearly meeting 
of this Society was held on Monday in Edinburgh, and in 
addition to the report of the council several highly interest- 
ing papers were read. One of these was a communication 
by Mr. H. N. Dickson, the subject being ‘‘ The Tempera- 
ture of the Air and Surface Water of the North Atlantic.” 
Another, by Mr. A. Rankin, dealt with some facts in 
coanection with the occurrence of St. Elmo's fire, as wit- 
nessed at. the Ben Nevis Observatory. The most frequent 





are passing in succession over Ben Nevis, the conditions 
being partly regulated by the weather in north-western 
Europe. It is found that when the fire is seen after the 
passage of a cyclone, another is likely to follow, and this 
forms one of numerous valuable prognostics which are 
being derived from the Ben Nevis observations. 


Highland Society's Show.—The annual Show of the 
Highland and Agricultural Society of Scotland is being 
held in Glasgow this week, and in connection with it there 
are some competitive trials being conducted in the imple- 
ment section under the superintendence of Mr. Jas. D. 
Park, the practical engineer of the Society. A premium 
of 75/. is offered for a fixed steam engine with boiler, 
combined or separate, for erection in steadings to drive all 
ordinary farm machinery, and of six horse-power nominal. 
In awarding the prize special regard will be paid to price, 
simplicity of construction, economy in consumption of 
fuel, rapidity in raising steam, facility of erection, and 
cheapness of the foundations, &c. Total cost at Glas- 
gow not to exceed 1507. There were six entries for the 
trials, but in one case the entrant was disqualified, and 
another entrant withdrew. The remaining four competi- 
tors are: Messrs. McLaran, Leeds; E. Foden, Sand- 
bach; G. and R. Hogarth, Kelso; and W. Young, Ard- 
rossan. A premium is also offered of 25/. for a combina- 
tion of machinery for cutting chaff as the straw is deli- 
vered from ordinary thrashing machines, and transporting 
the cut chaff, by blower or otherwise, for storage in bulk 
or in bags, 





NOTES FROM THE SOUTH-WEST. 

Alleged Preferential Railway Rates.—The Railway 
Commi-sioners (Sir F, Peel, Mr. Price, and Mr. Miller, 
Q.C.) sat in one of the committee rooms of the House of 
Lords on Tuesday to hear the case of the Rhymney Iron 
Company (Limited) v. the Rhymney Railway Company. 
The case for the complainants was that they were charged 
by the respondents higher rates for the conveyance of 
iron, steel, and coal than those charged to the Dowlais 
Company. The rates alleged to have been charged by 
the respondents to the Dowlais Company were: For iron 
and steel from Dowlais to Cardiff, 1s. lld. per ton; for 
coal from their collieries to sidings at Cardiff, 1s. 8d. per 
ton ; and for iron ore from Cardiff to Dowlais, 1s. 11d. per 
ton. The complainants contended that the Dowlais Com- 
pany received a rebate of 6d. per ton upon iron and steel, 
a rebate of 4d. per ton on coal, and a rebate of 6d. per 
ton upon iron ore. Evidence having been tendered to the 
commissioners at considerable length, the further hearing 
of the case was adjourned. 


The Welsh Ports.—The combined value of the exports 
and imports of Bristol last vear was 8,730,488/., as com- 
pared with 8,218,320/ in 1886; of Cardiff, 5,985,960/., as 
compared with 5,407,452/. ; of Llanelly, 113,260/., as com- 
pared with 141.9782 ; of Newport, 2,727,191/ , as com- 
pared with 2,419.477/.; and of Swansea, 4,462 254/., as 
compared with 4,411,9997. 


Cardiff.—Steam coal has ruled firm, with a good demand 
for all descriptions. Best qualities have made 10s. to 
103. 3d. ; second-class coal, 9s. 3d. to 93. 9d. ; and Mon- 
mouth, 8s. 6d. to 8s. 9d. per ton. As regards house coal, 
winter prices have not only been maintained, but have 
even been exceeded. Patent fuel has ruled firm in sym- 
pathy with steam coal. The manufactured iron and steel 
trades have shown little change; business has, however, 
presented a tolerably firm tone. The demand for foreign 
iron ore has continued good. 


Breaking up Ships at Devonport.—The Lords of the 
Admiralty have directed the officials at Devonport Dock- 
yard to furnish an account showing the value of the re- 
turns derivable from the breaking up of the following 
vessels in the yard: Contest, Moorhen, Mosquito, Jack- 
daw, Flirt, Hart, Lynx, and Pert gunboats. Their 
lordships asked to be informed what class of workmen or 
labourers the yard officials propose to employ, and what 
they would’ recommend as to the sale or disposal of the 
returns, so that the transaction may be completed and 
brought to account during the present financial year. 
Should their lordships approve of the report sent the 
programme of the work to be carried out during the 
current financial year will not be interfered with. 


Bristol and South Wales Wagon Company (Limited).— 
The directors of this company recommend the payment of 
a dividend at the rate of 10 percent. per annum, free of 
income tax, for the past half-year. 


The Roath Dock.—A few days since the La Barrouere, 
one of a fleet of steamers owned by Messrs. Morel 
Brothers, entered the Roath Dock, Cardiff, with 1700 
tons of iron ore from Bilbao, which by means of the 
hydraulic cranes at the dock were discharged in 24 hours. 
This result was surpassed on Saturday, when 1800 tons 
— ore, ex the steamship Raleigh, were discharged in 214 

ours. 





Welsh Railways.—A committee of the House of Lords 
has passed line No, 1 of certain branch lines proposed by 
the Rhymney Railway Company for the purpose of esta- 
blishing direct communication between Cardiff and the 
Monmouthshire western valleys. A Bill by which the 
Barry Railway and Dock Company sought to make a 
new line between its railway at St. Fagan’s, and the 
Rhymney Railway at Llanisben, has been rejected by a 
Lords committee. 


The Dumfries Dry Dock Company (Limited).—On Thurs- 
day a meeting of this company was held at Cardiff. The 
secretary reported that in accordance with a resolution 
passed at a recent meeting the directors had advertised 
for tenders for the completion of the works, but a contract 
had not yet been given out. The directors had been in 
correspondence with Sir W, T. Lewis, with a view to 
negociating a mortgage loan of 2000/., and the matter was 
progressing satisfactorily. 


Welsh Colliery Enterprise.—Messrs. Glasbrook, pro- 
prietors of the Gorseinon collieries, have been sinking 
since February, 1886, to the 6 ft. vein—a good bunkering 
coal, similar to that worked at the Copper Pit, Morriston. 
Ata depth of 300 yards this was struck, but the coal 
proved to be only 2ft. 8in. thick. It was decided to 
prove the ground, and, sinking for another 60 yards, a 
vein of 3ft. was encountered. The proprietors decided 
to drive a heading towards Morriston, and it was found 
that the coal increased in thickness every yard. At a 
distance of 28 yards from the shaft the seam was 4 ft. lin. 
in thickness. This will be worked before the other seams 
are turned to account. The landlords of Resolven collieries 
had made liberal concessions of royalty to the Cardiff and 
Swansea Smokeless Steam Coal Company, and the sink- 
ing, which was part of the arrangement made with them, 
has been continuously and satisfactorily carried on since 
August, 1887, 


Barry Dock and Railway.—On Monday a committee of 
the House of Lords refused to grant the Barry Dock and 
Railway Company powers to take 85 acres of land from 
Lord Wimborne for the purpose of making an import 
dock. The committee, however, allowed the company to 
take five acres in order to divert a brook. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was again 
a fairly good attendance on ’Change, and prices were a 
little better. The excellent shipments, the continued de- 
crease in stocks, and the general improvement in trade, 
has had the effect of stiffening prices, and makers of 
Cleveland pig iron now ask 32s. 6d. per ton for prompt 
delivery of No. 3, and 3d. more for delivery over next 
month. On Monday night Messrs. Connal and Co., the 
warrant storekeepera, had in stock at Middlesbrough 
268,635 tons of pig iron, being a further decrease of 
7341 tons on last week. There is more activity in the 
manufactured iron trade, and prices are improving. 
Daring the two months ending June 30 the total output 
of rails, plates, bars, and angles reached 54,649 tons, and 
the average net selling price was 4/. 13s. 103d., as com- 
pared with 50,289 tons and 4/, 13s, 6d. during the previous 
two months. 


Engineering and Shipbuilding.—There is a great deal of 
work going on at the engineering establishments, and ship- 
builders are well occupied. Some very fine steamers have 
recently been launched on the northern rivers. A few 
days ago Messrs. J. t.. ‘Thompson and Sons launched 
from the North Sands yard a screw steamer of 3050 tons 
deadweight, built to the order of the International Line 
Steamship Company, Liinited, Whitby, and named the 
Northumbria. The vessel is of the highest classification 
at Lloyd’s, and is built on the cellular bottom prin- 
ciple. Her 850 horse-power triple - expansion engines 
will be supplied by Messrs. Blair and Co., Stock- 
ton. On the same day there was launched from 
the yard of Messrs. John Readhead and Co., South 
Shields, a steel screw steamer named the Trewavas, 
classed 100 Al at Lloyd’s, special survey. She 
is schooner - rigged and fitted with all appliances for 
Her triple-ex- 


grain cargoes and general trades. 
pansion engines will be constructed by her builders 


and will be of 170 horse-power nominal, being supplied 
with steam from two steel boilers at a working pres- 
sure of 160]b. per square inch. On Tuesday Messrs. 
Robert Stephenson and Co., Limited, Hebbarn, launched 
a steel screw steamer named the Glen Caladh Tower, built 
to the three-deck rule to take the highest class at Lloyd’s 
for hull and machinery. She has a large cargo poop, long 
bridge, with accommodation for captain, officers, and 
engineers, and a few passengers; and there is a top- 
gallant forecastle with quarters for the crew. The vessel 
has been built to the order of Messrs. F. Stumore and Co., 
of London and Liverpool, and will join their Tower Line 
fleet of steamers. She will carry considerably over 5000 
tons deadweight, and will be propelled by triple - ex- 
pansion engines of the latest design capable of indicating 
about 1800 horse-power. ‘The engines and boilers have been 
constructed by Messrs. R. Stephenson and Co., Limited, 
at their Newcastle works. 


The Consett Iron Company.—The directors of the Consett 
Tron Company, Limited, have resolved to recommend to 
the ordinary general meeting on August 18th next the 
payment of a dividend of 15s. per share on the old shares 
and 53, 8d. per share on the new shares. A dividend of 
8s. 9d. per share will also ba recommended to the meet- 
ing of the Consett Spanish Ore Company, Limited, to 
held the same day. 
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the mixture of steam and water in the cylinder, when 
the piston is at A or at B. This latter is composed of 
two parts: (1) the heat of water, and (2) the internal 
heat of pure steam. 


HEAT IN THE STEAM ENGINE. | 
Explanation of Professor Dwelshauveros-Déry’s (of Liége | 
University) Diagram of Exchanges of Heat in a Steam | 
Engine between Metal and Steam. | All these quantities of heat may be determined from 
Translated by Professor D. D. and B. Donxin, Jun. | the indicator diagram, when the weight of the mixture 
WueEn steam pushes the piston of an engine from the | of steam and water in the cylinder is known. The 
place A to the next place B (Fig. 1) on an indicator dia- | diagram gives the volume in cubic feet of the mixture 
gram—say during expansion—it loses heat, and for two OB at two points A and B. This is equal to the 
reasons : first, to produce external work ; second, to | volume swept through by the piston, plus the clear- 
heat the metal. /ance,* Pressures being given by ordinates A C or 
The first of these quantities of heat in thermal units | B D, the corresponding densities of dry steam can be 
can be deduced from the indicator diagram. The | found from tables, and the weight of pure steam 
method consists in expressing the volume swept through | calculated. This is called mj, pounds at A, and 
A B in cubic feet, and multiplying it into the mean of | m, pounds at B. 
pressures A C and B D, expressed in pounds per square Let M. pounds be the weight of feed water or steam, 
foot. The result is the external work in foot-pounds. | introduced into the cylinder per stroke, from actual 
This, divided by 772 (Joule’s equivalent), gives the | experiment; and M- pounds the weight of steam remain- 
external work equal to W in thermal units, or, in other ing in the clearance at the beginning of compression. 
words, what the steam has lost in heat to produce | The total weight of the mixture in action during ex- 
such work. | pansion will then be Ma + Me. This total weight of 
Method of Drawing Diagram of Hxchanges.— | mixture in the cylinder is composed of m pounds of 
The second of those quantities of heat, that given up| pure steam, and therefore (Ma + M- ) —m = pounds 


mixture U, at the beginning, and U, at the end of 
expansion (Fig. 2). It gives also the work Wa during 
expansion expressed in thermal units. Therefore, if 
Ra represents the heat exchanged during that period 
in thermal units we have 


Uo —U, = Wa + Ra, 
Rv= U.— U; — Wa. 


whence 


(1) 


Or in other words the exchange of head (Rz ) is equal 
to the difference between the total internal heat of the 
mixture at the beginning (U, ) and.at the end (Uj) of 
— less the heat equivalent to work done 
(Wa). 


Compression.— During compression there is a weight 
of M, pounds of mixture of steam and water in action in 
the cylinder. Its total internal heat at the beginning 
(U,) and at the end (U,) may be calculated from the in- 
dicator diagram, according to M. Hirn’s assumption 
that at the beginning there is only pure saturated 
steam, and no water, in the clearance. The work in 
thermal units done by the piston to compress the steam 





to the metal by the steam, R in thermal units, is not | of water inthe cylinder. The percentage of steam in the 
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directly given by the diagram. If we knew its value | 
for every space, such as A B, swept through by the 
piston, it would be possible to draw a diagram showing 
the way the steam heats the metal or receives heat 
from it. Itis convenient to adopt the same scale as 
that representing the heat equivalent to external 
work, i.e., a surface such as A B, D C, whose base is 
the volume swept through A B=v cubic feet. 

R thermal units is equivalent to 772 R foot-pounds. 
If we divide 772 R foot-pounds by the volume swept 
through v cubic feet, the quotient is expressed as an 
equivalent pressure in pounds per square foot, and 
may be represented on the indicator diagram by a 
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certain height (r), such as A E or B F. 

Such is the principle of drawing the diagram of ex- 
changes. The details are as follows: 

During a double stroke of the piston, sometimes it is 
steam which heats the metal, and sometimes metal 
giving heat to the steam. Whensteam heats the metal 
the exchange of heat is positive; when metal gives 
up heat to the steam, the exchange is negative. To 
draw the diagram of exchanges, the following plan is 
adopted : . 

1. During the forward stroke, positive exchanges are 
represented by ordinates above the line of no pres- 
sure OX, and negative exchanges by ordinates under 
that line. 

2. The contrary process is used during the backward 
stroke ; negative exchanges above, positive below. 

Method of Calculating Exchanges of Heat.—The 
next question is, How to determine the value in 
thermal units of heat R exchanged while the piston is 
moving from A to B? 

Given the total internal heat contained in the mixture 
of steam and water in the cylinder, when the piston is 
at two points A and B, viz., Un—i, thermal units 
at A, and U thermal units at B. The difference 
between these two quantities of thermal units repre- 
sents what the mixture has lost (1) in performing 
external work (W thermal units), 
the metal (R thermal units). 

It follows that the exchange of heat R is equal to the 
difference between U,,_; and U,, diminished by W. 


-----+----+-- Buagram of actual exchan 
Exchanges Averages 
- Indicator Diagram 
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mixture « or titre du mélange is obtained by dividin 
the weight of pure steam by the total weight of fee 
water and steam of the mixture : 
m 
wom ; 
Ma + M- 
Thus we can obtain between any two points A and B, 
| the exchange of heat (R) between the steam and the 


§ 





| cator diagram and the feed water per stroke. 
ps ing| Expansion.—-During expansion there is a weight | 
and (2) in heating (Ma + M- ) of mixture of steam and water in action in | 
| the cylinder. Theindicator diagram gives all that is 


“necessary to calculate the total internal heat of the 





during Expansion & probable durin 
co/culated ) 


Fig. 5. 


| 








"9 other parts of $tros 





‘ 
by steam to metal may be calculated from the preced- 


ing data by means of the equation 
U2+ We - Re = U2, 


Re = Uz + We — U3: . (2) 
Or the heat given to the metal by the steam during 
compression is equal to the difference between the in- 


whence 


| metal during expansion, deduced from the actual indi- | — aw, of the mixture at the beginning (U,) and at 
| the en 


3) of expansion, plus heat equivalent to work 
done (W, ). , 

Admissiyn.—%¥ hen sein first enters the cylinder at 
the beginning of. uke stroke it finds steam of low pres- 
sure in the clearance, and begins to compress it, a work 
which requires some heat, though it is not indicated 





Now W is directly given by the indicator, and it is | 
represented by the areaA BCD. There remains only | 
, Viz., the total internal heat present in 


* Wherever ‘‘clearance” is mentioned in the above 


paper, the contents of the passage are supposed to be in- 


the quantity cluded. 





on the diagram. The steam also loses heat to raise the 
low temperature of the metal it touches. The sum of 
| both those quantities of heat in thermal units during 
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the total admission is called Ra (Fig. 2). And Wa 
thermal units represents the external work done during 
admission, measured directly from the indicator dia- 
ram. 

. At first there were in the cylinder U, thermal units 
in M, pounds of mixture of steam and water. During 
admission Q thermal units were admitted into the cy- 
linder with the steam, Q being the total heat of such 
steam. The internal heat at the end of admission is 
here called Uo. 

It follows that the sum of thermal units brought 
into the cylinder from the boiler, plus the quantity 
already there, viz., U;+Q, minus the total internal heat 
at the end, Uo, represents what the mixture has lost. 
This is composed of two parts : first, heat equivalent 
to indicated work done (Wa ); second, heat equivalent 
to non-indicated work, to compress the steam in the 
clearance, plus the heat giyen to the metal by the 
steam (Ra ). 

Thus we have 


Us + Q— Us = Wa + Ra 


Ra =U3+Q-Us —Wa - (8). 

Exhaust.—At the end of expansion, or at the begin- 
ning of exhaust, there is in the cylinder a weight of 
(Ma + Mc ) pounds of mixture of steam and water, of 
which only Ma pounds passes into the condenser. The 
gaseous steam necessarily passes from the cylinder into 
the condenser by the movement of the piston ; but the 
water of the mixture, which remains as dew on the 
surface of the cylinder, must first be evaporated by the 
heat from the metal. This quality of heat was called 
by M. Hirn ‘‘ Refroidissement au condenseur,” or cool- 
. the metal of the cylinder during exhaust (R. ). 

he mixture had at the beginning an internal heat 
U,, and at the end U,, and has received Re. thermal 
units from the metal of the cylinder, and W, thermal 
units from the movement of the piston. The difference 
U+R. + We. — U, ought to oe accounted for as 
follows : 

The total quantity of water coming from the con- 
denser is composed of two parts ; first, injection water, 
and, second, feed water. To raise the temperature of 
the injection water requires a quantity of heat called C. 
The feed water contains a quantity of heat called c, 
being equal to its weight Ma multiplied by the heat of 
llb. water at the temperature of the condensing water. 
Thus 


whence 


U,-U, + Re + We =O x Cc, 


Re =U, -Ui-Wet+Ct+e. . (4) 

C+c represents the heat rejected in the condensing 
water. 

Cycle of Heat in Metal of Cylinder during a Revolu- 
tion. —Having thus treated the four divisions of a 
forward and backward stroke, viz., admission, ex- 
pansion, exhaust, and compression, we will proceed to 
combine the whole during one revolution. At the end 
of each revolution the metal of the cylinder is at the 
same temperature as at the beginning. It follows 
therefore that it has rejected all the heat it had 
received, During a forward stroke the cylinder metal 
receives Ra + Ra thermal units. During a backward 
stroke it gives out to the steam R. and receives from 
the steam R.. During a revolution the metal loses by 
external radiation a quantity of heat called2 E thermal 
units. 

Thus we have for one revolution 


Re + Ra + Ra = Re + E 


Re + Ra + RA— RO=E. (5) 
Cycle of Work during a Revolution.—The indicated 
eae 4 per revolution in thermal units (W) is found 
y adding together the work during admission and 
expansion, and subtracting the work during exhaust 
and compression, viz. : 


W = Wa + Wa — We - We 


The Ma pounds of steam per stroke brought from the 
boiler Q thermal units, of which W thermal units 
were used for external work ; E thermal units lost by 
external radiation; and C+c thermal units rejected 
into the condenser. We thus have : 

Q=Wt+E+Ctre 

Each of the five quantities, Q, W, E, C, cis deduced 
from experimental data. Therefcre, if the first Q is 
not equal to the sum of the others, there is some error. 
Such exact balance of thermal units cannot, however, 
be got in practice. The accuracy of the experiment 
can, of course, be determined from the small amount of 
the unaccounted-for balance. 

Diagram of Average Quantities of Heat Exchanged 

between the Metal and the Steam. 

The equations Nos. 1 to 4 give the means of calcu- 
lating the number of therma! vuits exchanged between 
the steam and metal pome ! the foul’, periods of one 
double stroke on one side of tite pisttn. ‘ It is evident 
that the quantity of heat exchanged during any one 
of these periods is not constant ; to give an idea of the 
relative importance of these four quantities, we will, 
however, suppose such exchange constant. The 


whence 


or 





diagram of exchanges may then be drawn in the follow- 
ing way (Fig. 3) : 
Let 


Va be the 
Va 


Ve 
Ve 


Then 


volume swept through during admission. 
expansion. 
exhaust. 
compression, 


” 
” 


All in cubic feet. 


” 
” 


9 
” 
” 


m72Rs _,, 


Will represent pressures 
in pounds per square 
foot equivalent to the 
heat exchanged in each 
period, 


772 Ra 
V, 


d 
772 Re 
Ve 

W72Re _, 
Ve i 

The area Oad DO represents the heat given out by 
the steam to produce the external work W,.. 

The area OA BDO represents the heat given out by 
the steam to heat the metal of the cylinder Ra. 

The area Dah M D represents the heat given out by 
the steam to do the external work Wa. 

The negative area DEF MD represents the heat 
received by the steam from the metal during expan- 
sion, viz., Ra. 

The area Mme C M represents the heat received by 
the steam from the piston equivalent to external 
work W.-. 

The area MG HC M represents the heat received 
by the steam from the metal during exhaust R, . 

The area Cco OC represents the heat received by 
the steam during the movement of the piston, equiva- 
lent to external work W,. 

The area CIJOC represents the heat given out 
by the steam to the metal during compression in the 
clearance R,. 

Diagram of Actual Quantities of Heat Exchanged 

between Metal and Steam. 

The diagram ABDEFGHIJ A with straight lines 
is certainly not the right representation of the pheno- 
menon. For during expansion, when the weight of 
the mixture (Mz +M,) is constant, though the per- 
centage of steam is variable, a sufficient number of 
ordinates 7 can be calculated to draw a continuous 
curve, which will be the true diagram of exchanges. 

During compression the weight of the mixture (M, ) 
is also constant, and the same process would give a 
similar result. But ordinarily the compression is 
practically too small for the purpose. We have no 
data as to the varying percentage of steam in the 
mixture during admission or exhaust, and therefore 
no calculations could lead to a trustworthy diagram. 
But we may deduce from the following the leading 
features of such a diagram. 

At the beginning of admission, saturated steam 
from the boiler flows into the relatively cold clearance, 
previously filled with steam at low pressure. The 
surface of cold metal is very great, being the com- 
bined surface of the piston, the cover, a portion of the 
cylinder, and the piston-rod. To compress the steam 
and raise the temperature of this metal, much heat is 
required, and the steam used to give this condenses very 
rapidly. There are scientific men who cannot conceive 
that steam can give out heat at a rate incomparably 
greater than any possible piston speed. They do not 
hesitate, however, to accept the enormous speed of 
light and sound, and they should remember that, what- 
ever may be the average speed of the piston, the actual 
speed at both ends of the stroke is nil. 

Diagram of Actual Exchanges of Heat. 

For these reasons, the correct diagram of exchanges, 
instead of being straight lines, must be curves. The 
ordinates of such should be very high at first, and 
diminish rapidly afterwards. A BID (Fig. 4) is the 
curve of probable exchanges of heat during admission. 
D EF is curve of exchange of heat from calculation 
during expansion. G H C is curve of probabie ex- 
changes of heat during exhaust. C I curve of calcu- 
lated exchange of heat during compression. 

This graphic method of showing exchanges of heat 
in any steam engine cylinder may explain some of the 
mysteries of the transformation of heat. With this 
object it will be well in future to apply this method 
to some reliable experiments on different types of 
steam engines. . 

To those who may be interested in this subject, we 
may refer to the original memoir of Professor Dwels- 
hauveros-Déry in the ‘Bulletin de la Société In- 
dustrielle de Mulhouse,” of January-March, 1888. 
Several curves are there given, with many numerical 
examples, and necessary calculations for drawing them. 

Since the above was in print we have received the 
following calculations from Professor D. Déry. 
Numerical Examples of the foregoing worked out for 

Two of Mr. Willans’ Experiments on his Single- 

Cylinder, Single-A cting, Non-Condensing Steam Engine 

at Two very different Speeds, December 6, 1886, at 408 

and 110 revolutions per minute. 

Given the dimensions of the cylinder, the clearances, 
amounts of admission and of compression, the exact 
periods of exhaust, together with an average indicator 


=e 





diagram, and by actual experiments, the weight 
M, pounds per revolution (0.02901 1b. and 0.03798 1b. ) of 
the steam from the boiler and its pressure, as well as 
the percentage of moisture insteam, and the barometric 
pressure, we have all the data required for calculating 
the exchange of heat. These are given below for two 
of Mr. Willans’ experiments from data published in 
last volume of Proceedings of Institution of Civil Engi- 
neers 





II, 
110.5 
122 
5.47 





..| revs. 
min. 





Number of revolutions per minute 
Duration of the experiments (minutes) .. 
Indicated horse-power with Crosby’s in- 

dicator re oe oe 
Pounds steam per revolution 
Boiler pressure ‘i Se 








Heat brought by the steam to the 
cylinder rs Ae Ae te i: 
at the end of admis- 


sion .. <i - 
at the end of expan- 
Internal heat of} sion .. 6 a 
the mixture, U’s, | remaining at the end) 
of exhaust .. aa 
remaining at the end 
of compression 
during admission 
Equivalent to » expansion 
actual work, W’s, » exhaust — 
»» compression... 


Heat lost or gained by exchange, R’s. 
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To get the average diagram of exchanges let us find 
a pressure 7 (in pounds per square foot) equivalent to 
the values of R, given by the formula r = Vv 


es 


being the volume produced by the piston during the 
neg under consideration. We have thus 7 ,7'a 7c ,7'c - 

ut in order to render.the comparison between the 
experiments more striking, we reduce the (7’s) and the 
pressures (p’s) to unit of weight per pound of steam 
used per stroke, dividing by Ma. In the following 


Tables is given —— for the four periods, The diagrams 


a 

(see Fig. 5) are drawn according to these values ; also 
as regards expansion for six values of R, calculated 
between the points into which the stroke is divided,* 
during the four periods constituting a revolution ; the 
whole reckoned for 1lb. of steam. The effects of the 
exchanges of heat at the two very different speeds, 
viz., nearly 4 to 1 on same engine, are rendered clear to 
the eye by the diagrams. 





winks | tr. 
during admis-| | 
sion (positive) 712,000 | 1,210,000 
Pounds per square during expan- | | 
foot per pound of) sion (negative) — 82,000 | — 208,000 
steam exchanged, ‘\ during exhaust | 
rs, (negative) | —271,000 | —423.000 
during compres- 
sion (positive) 12,000 
For Pressures. 
Pounds per square — Je 


Il. 





Te 24,000 | 
186,000 
117,000 
39,000 
85,000 


Pa 
| pa 
«| De 
Pe 


246,000 | 
142,000 | 

58,000 | 
146,000 | 


foot per pound of ) expansion 
steam exchanged, ) exhayst 
v's, compression 








QUEENSLAND RaILways.—The works on the Emu Park 
line have not made the progress anticipated. The line is, 
however, now cleared throughout; 71,829 sleepers have 
been delivered ; and with the exception of the bridges all 
the line is in hand. On section five of the North Coast 
Railway the progress made is satisfactory. At the 
Caboolture bridge the timber approaches have been con- 
nected with the concrete piers, and the iron span of cross- 
girders has been rivetted in its place. The longitudinal 
timbers are now being fixed. The Beaudesert line has 
been opened for traffic. A contract for the Cleveland line 
has been signed, and the contractor is getting ready to 
start work. The contractors for the Fortitude Valley 
line are making fair progress. 





* We add also the value of the average pressure repre- 
senting the work done. Notation adopted : 
a. Admission, 
c. Compression. 
d. Detent or expansion. 
e. Emission or exhaust. 
p. Pressure in pounds per square foot. 
m. Weight of pure steam. 
a. Percentage of steam in mixture. 
R’s. Exchanges of heat in thermal units. 
U’s. Total internal heat of mixture. 
W’s. Work in thermal units. 
. Total heat of pure steam from boiler. | 
Weight of mixture of steam and water in pounds. 
. Thermal units required to raise injected water to 
temperature of hot-well. 
Thermal units in feed water coming from hot-well. 
. Heat rejected in condensing water. . 
External radiation in thermal units per revolution. 
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RECORD. 
Comritep By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, : 

The number of views given in the Specification Drawings is stated 
in each case the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given tn italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Cnancery Lame, E.C., either personally, or by letter, i 

ice and postage, addressed to H. ReapDgR Lack, Esq. 


' amount of 
The date of the advertisement of the acceptance of a complete spe 
cification is, in each case, given after the abstract, unless the 


Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

the advertisement of the acceptance of a complete speci, ion, 
= notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


4032. M.Immisch, London, Improved Holder for 
Brushes of Electro-Motors and Dynamo Machines. 
{8d. 4 Figs.) March 17, 1887.—One end of a holder frame A is 
pivotted at B to the frame of the machine in a bearing C, in which 
it can be fixed after having been shifted to the required position. 
This holder frame A is insulated from its bearing C in the frame of 
the machine and extends over the commutator D in the direction 
of its width. From each end of the frame A an arm E projects 
outwards and forms a bearing to receive one of the trunnions F'! 
provided on the brush holder proper F, through which holder the 
brush G passes and is secured by screws H. By first setting the 
pivot B of the holder frame A in the desired position in its bearing 
C, the brush G will rest on the commutator D at the required 
point, when it must be firmly secured in position by means of the 
nutI, A spring J bears towards the end of each brush G and 
keeps it in contact with the commutator. A similar holder is pro- 
vided for each brush. For enabling electro-motors to be reversed 
two positive brush holders A, A' and two negative brush holders 
A*, AS are arranged, the former on one side and the latter on 
the opposite side of the commutator D. The positive brush G 
is mounted on one arm of a double-armed lever L, pivotted at 
its centre M toa fixed point of tne frame of the machine on one 
side of the commutator D, and the other positive brush G! is 
mounted on the other arm of such lever L; so that the two posi- 
tive brushes G, G' are situated one above and the other below 
the commutator D, the two holders A, A! being metallically 











connected together. The two negative brushes G2, G3 are similarly 
carried by a second double-armed lever L' pivotted on the other 
side of the commutator D at M', and are also metallically connected 
together. A link N connects the two levers L, L!, and is previded 
with a projection N', to which a handle O in the form of an 
anchor is pivotted at R, and moves over a slide P formed with a 
notch P!, P? at each extremity. To reverse the motor, pressure 
is applied to the anchor-piece O, which is first caused to turn on 
its pivot R and disengage the arm O! from the notch P' at one 
end of the slide P; the continued pressure will then cause the 
anchor to move along the slide P, carrying the link N connecting 
the two double-armed levers L, L' with it until the other arm 0? 
of the anchor engages the notch P? at the other end of the slide 
P. This movement of the link N causes the double-armed levers 
L, L! to rock on their central supports M, M!, in the same direction, 
thus simultaneously lifting the positive brush G off the top and the 
negative brush G3 off the Bottom of the commutator, and at the 
same time bringing the other positive brush G' to bear on the 
bottom and the other negative brush G? en the top of the commu- 
tator D. When the anchor O is engaged with either of the notches 
PI, P2, in the slide P, all the brushes arelocked in the positions to 
which they have been moved, and can only be shifted by first dis- 
engaging the anchor O by causing it to turn on its pivot R. A 
spring S is arranged to bear on the anchor in order to avoid its 

idental disengagement from the notch in the slide. (Sealed 
Aprtl 20, 1888). 








4322. J. Hopkinson, London, and E. Hopkinson, 
Manchester. Improv ts Dy Electric 
Machines. [lld. 8 Figs.) March 22, 1887.—A is the bed- 


plate of the machine. B, B are side plates which serve to support 
the bearing C C of the shaft of the armature shaft, and into which 
the wrought-iron cores of the magnets D, D are let as shown at 
d, so that the surface of the wrought iron and cast iron in contact 
shall be considerably in excess of the section of the wrought iron. 
The electro-magnets D D are so arranged that in each set they 
have alternately opposite magnetic polarity, and that on either 
side of the armature poles of opposite polarity are opposed to 
each other. The ends of the electro-magnets next to the arma- 
ture are let into cast-iron pole-pieces E. Grooves are cut in the 
faces of these pole-pieces for the purpose of stopping local currents 
rising from the rotation of the armature. The armature body con- 
sists of a wheel F of brass or other non-magnetic material keyed 








ona shaft G. This wheel has on its periphery a number of short 
arms H which serve to drive the el ts of the armat Each 
element I consists of a core of thin iron plates insulated from each 
other. Each element is wound with copper wire or ribbon in the 
space K, Fig. 4. The elements are driven by the radial arms H, 
and are held against their centrif force by brass rings L of 
channel form, in which is wound phosphor-bronze wire. The 
rings are fixed laterally by pieces M attached to the radial arms H 
of the wheel F. The cores have polar extensions at either end 
which serve to fix the cores laterally as well as to reduce the 
tendency to g te injurious current in the pole-pieces and 
electro - magnets.. The conducting wires of the armature are 
connected to collecting rings on which fixed collecting brushes 
make frictional contact. In order to secure against accident from 


























the bursting of the armature by centrifugal force, bars N placed in 
close juxtaposition to the rings L of the armature but not touch- 
ing them, are fixed across from side to side of the hi It 


controlled by rheotomes 5, in a local circuit 6, which in turn is 
controlled by akey 7. At the receiving end B of the line is a 
magnet 8, that actuates a diaphragm 9, which will simultaneously 
reproduce all tones which correspond to the rate of vibration of 
the circuit-breakers 1, 2, that may be in operation at the trans- 
mitting end at any given moment. To an ear applied to the 
diaphragm a compound sound, having in it as constituents the 
note of each circuit-breaker, would be audible, and no single one 
could be distinguished with certainty. If now a Helmholtz re- 
sonator 10 is applied to the ear and arranged in proper relation 
to the diaphragm, the operator will hear the note of the resonator 
if the same corresponds to the note of one of the circuit-breakers 
at the transmitting station ; this note will sound in his ear with 
such force that it will practically obliterate all other notes pro- 
ceeding from the diaphragm. (Sealed April 27, 1888). 


ELECTRIC LIGHTING. 
4116. A. F. St. George, Redhill, Surrey, ane LS. R. 


Bonne, London. Improvements in eC’ can- 
descent Lamps and inthe Method of ay pe meng ye 
the same. (8d. 4 Figs.) March 18, 1887.—According to this 


invention the lamp filament is formed of a minute tube of homo- 
geneous carbon. This is effected by taking a thin wire of platinum 
or platinum alloy rather longer than the length of the carbon tube 
that is to be made and depositing upon this wire a layer of black 
platinum, preferably by immersion in a bath of platinum chloride 
solution connected to a battery, until the platinum wire attains a 
soot-like appearance, nearly or quite black, The wire so prepared is 
thoroughly cleansed by rinsing in water, and the ends are scraped 
clean and inserted in metallic clamps. The wire is then immersed 
in a carbon gas, liquid, or vapour, and by passing an electric current 
through the clamps and the wire, the latter is heated to incandes- 
cence and the carbon of the gas, liquid, or vapour, is deposited 
in a finely divided state in the rough surface of the porous layer 
of black platinum upon the wire. This process is continued until 


Fig. 





sufficient carbon has been deposited to form a shell of carbon all 
around the platinised platinum wire. The wire so treated with 
carbon is then immersed in a bath of acid, such as aqua regia, 
which attacks most readily the film of black deposited platinum 





then these rings should stretch preliminary to breaking, they will 
come in contact with the bars N and stop the machine. In the 
modification shown, Fig. 6, P is a ring of cast iron into which are 
let_ the wrought-iron cores of the magnets Q, in this case arranged 
radially. The magnets Q have pole-pieces R into which they are 
let. Grooves are cut in the faces of the pole-pieces R to prevent 
currents from being induced in them. The armature consists of a 
wheel S of cast iron keyed upon a shaft T, and by means of bolts 
holding the el ts of the armature U. These elements each 
consist of a coreof wrought-iron plates having polar extensions V, 
and wound with copper wire. (Sealed April 20, 1888). 


5505. H. W. Ravenshaw, Halifax, Yorks., W. T. 
Goolden, and A. P. Trotter, London. Improvements 
in Dynamo-Electric Machines. (8d. 2 Figs.) April 15, 
1887.—This invention relates to improvements in dynamo-electric 
machines having armatures of the drum type, and has for its 
object to afford the greatest amount of bearing surface for the 
shaft carrying the armature, while at the same time allowing of a 
considerable reduction being made in the length of the shaft. 








The shaft A runs in the long bearing B carried by the standard C. 
The hollow bush or hub H carries the usual spiders on which the 
core is mounted, and is firmly keyed on to the shaft. The hub is 
prolonged at H' so as to form a guard to the bearing B, which 
projects into this part of the hub. The shaft A is carried through 
the armature and has the commutator mounted on its outer end 
A!. Fig. 2 shows the method employed for passing the turnings 
of the wires across the end of the armature into which the bearing 
projects. (Sealed May 4, 1888). 


TELEGRAPHY AND TELEPHONY. 


5365. W. T. Barnard, Baltimore, Md., U.S.A, Im- 
provements in Acoustic or Tone Telegraphy. (8d. 2 
Figs.) April 13, 1887.—This invention has for its object the simul- 
taneous transmission and reception of a ber of pendent mes- 
sages over the sameline circuit, and consists in the combination and 
arrangement with a number of independent transmitters con- 








: 








nected with the line circuit of one or more acoustic receivers also 
connected with the line, and with resonator analysers for selecting 
the independent g In Fig. 1 at the transmitting station 
A, are shown two forms of vibratory circuit-breakers adapted to 
send each its own definite number of electrical impulses to the 
main line 3, from a main battery 4. These circuit-breakers are 











een the platinum wire and the shell of carbon. The platinum 
wire thus becomes loosened and can be withdrawn, leaving a 
perfect tube of carbon. Fig. 1 shows an incandescent lamp con- 
structed according to this invention. A is the glass globe, B isa 
circular disc or diaphragm of metal foil luted to the globe with 
cementat C,C. D, D are the joints of cement or solder luting the 
wire legs E, E to and passing through the diaphragm B. D! is a 
glass tube insulating one of the wire legs E, E from electrical con- 
tact with the metal diaphragm B. F, F are joints of the metal legs 
E, E, with the carbon filament G. Fig. 2 shows an enlarged 
section of the diaphragm and wire legs attached. Fig. 3 shows an 
incandescent lamp with two diaphragms sealing two tubes H, H. 
(Sealed June 1, 1888). 


DISTRIBUTING ELECTRICITY. 


$225. R. Dick and R. Kennedy, Glasgow. Im- 
peeceness in and relating to the Generation and 
tribution of Electric Energy and Machines or 
Appliances therefor. (8d. 2 Figs.) March 2, 1887.—Fig. 1 
illustrates a combined dynamo-electric generator and electro- 
motor constructed in accordance with this invention, and show- 
ing the translating devices or incandescent lamps g arranged in 
parallel arc order at G in the secondary circuit H, H'. 8S, N are 
the poles of the motor field magnets, and S', N! the poles of the 
generator field magnets. Cis the incoming end of the wire of the 
main constant current circuit, C' the out-going end, the path of 
the current being shown by the thin lines of spirals wound on the 
upper and lower magnets s,n. A is the motor armature, B the 
generator armature both mounted on the same shaft D; E, F are 
the terminals of the secondary circuit wire on the brushes of the 
commutator of the generator B, the path of the secondary current 
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being shown by the thick lines wound spirally on the lower and 
upper magnets at n, 3; g are the translating devices or incan- 
descent lamps arranged in parallel arc order at G between the 
main conductors H, H' in the secondary circuit. Fig. 2 is a dia- 
gram illustrating the application of the improved secondary gene- 
rators or combined motors and dynamos shown in Fig. 1 in a cir- 
cuit in constant current series order with the other transla‘in 

devices or arc lamps. I is the main generator, preferably a high 
tension dynamo-electric machine for — continuous cur- 
rents; J is a main line which may be of any length and which the 
current traverses as indicated by the arrows. K are arc lam 

ranged in series order in the circuit. At Zare placed two of the 
improved combined electro-motors and generators in circuit in 
series order with the other translating devices or arc lamps K on 
the main line J ; these secondary generators Z supplying electric 
energy to the translating devices or incandescent lamps g arranged 
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in parallel arc order at G between the main conductors H, H! in the 
secondary circuit. (Sealed April 20, 1888). 

5193. G. A. Grindle, London. Improvements re- 
lating to a System of Generation and Distribution 
of » (8d. 12 Figs.) April 7, 1887.—This invention 
consists essentially in maintaining a current of conveniently low 
and practically constant e otive force by employing a 
number of transformers or secondary generators, or dynamos 
driven by electric motors. ‘These transformers, secondary gene- 
rators, or dynamos, are connected in parallel circuit as regards 
their secondary or distributing coils or wires, while separate wires 
convey the inducing or driving current to the primary coils or 
electric motors. Two continuous metallic conductors constitute 
the distributing mains, and the current is — to these at 
several points by the above means. The t orming apparatus 
may be placed at as many different pointe as may be desired, and 
may be of varying capacity of output, but of sensibly equal 
electromotive force, and current may be drawn off from the dis- 
tributing mains at any desired points, The distributing coils or 
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dynamos are connected in parallel so that in an installation com- 
prising any considerable number of motors, lamps, or other 
energy-utilising media, even if placed some distance apart, should 
the requirements of any portion of the line vary, if the output of 
the local transformer be insufficient, the Ps a: Avot will be made 
up by drawing from others placed elsewhere. Teensevee, any 
difference of potential at any two or more points will be equalised 
or minimised by means of the connecting wires. For the purpose 
of regulating the supply of current in the distributing circuit, 
independently driven dynamos of suitable electromotive force, 
giving either alternating or direct currents as required, may be 
coupled on to the circuit at any desired points. In the figures the 
primary circuits are shown by thin lines, and the secondary or 
distributing circuits by thick lines ; A are primary generators, B 
are secondary generaters, C are continuous current transformers, 
D are dynamos, and E are motors. (Sealed May 18, 1888). 


CONDUCTORS. 


6833. D. Nicoll, London. Improvements in the 
—. aad La M of meng Oonfacrere and 
ppara' or le ° igs.) May 11 
1887.—A compound of gas pitch and cotton foots pitch is placed 
in a heated state into a cylinder, where it is subj to pressure 
by a piston so as to force it through a tube of small diameter, 
while at the same time the wire to be coated is passed in a tightly 
stretched condition through the cylinder and tube, so that the 
wire issues from the end of the tube with a coating of the insulat- 
ing compound. The wire is passed through the tubular rod C! of 
the weighted piston C and through a guide A' fixed in the jacketted 
cylinder A so as to insure its passing into the tube G' in a central 
ition. The tube through which the wire and compound pass 

8 inclosed in a tank D, through which a current of cold water is 
caused to flow, so that the coating will have become more or 
less solid as it issues with the wire from the tube. In some 
cases the wire is provided with an outer coating of powdered 








mica as it passes through the tube by means of conduits I, I, which 
enter a chamber G surrounding the tube G' just below where it 
joins the cylinder containing the d. These duits lead 
up through the refrigerating tank and are connected to a hopper 
E containing the powdered mica, which is disc! in ted 
uantities into the conduits I and chamber G by means of a 
Fs pomating | nate of oy Sy pees by a _ 7 ee om 
e chamber rough pipe F and pro} ng roug 
into the conduitsI, The tube G' has slits through which hen mica 
in the chamber G can pass on to the surface of the coated wire 
passing through. The coated wire on issuing from the tube is 
then led, if necessary, through a cooling chamber in order to 
further solidify the coating, and then wound upon a drum rotated 
by power so as to draw the wire through the above coating appa- 
ratus, the speed of the wire being made to correspond with the 








speed at which the compound is forced through the tube by the 
piston. (Sealed May 18, 1888). 


SWITCHES. 


4978. F. T. Schmidt, Bradford, Yorks. An Im- 
pegees Steer o® Switch for Electric somes. (8d. 

Figs.) April 4, 1887.—In the blocks A of the lamp-holder is 
formed a groove or recess into which is introduced a sliding bar 
B, having a recess B! for the purpose of receiving a lever or arm C, 
mounted on a screw or stud C!, so that on the operation of the 
sliding bar B, the lever or arm C is moved in or out of contact 
with the plate Dof the terminal connection E. e arm Cis 
held in the position to which it is moved by the spring F pressing 
onacurved projection or path F', formed on the upper 
surface of the arm C. In Fig. 1 the switch is shown out of circuit, 
but on moving the sliding bar B in the direction of the arrow, the 


a 
} 78. 


circuit is complete, allowing the electric current to pass from 
terminal E, through the plate D, arm C, raised path F', spring F, 
and through the fusible connection G, to the plate H, to which is 
connected one of the ordinary spiral twisted wires K, the current 
passing through the latter and the lamp, up the other spiral 
twisted wire to terminal E! connected to the negative cable ; the 
terminal E being connected to the positive. By thus construct- 
ing the lamp-holder, any number of lamps supplied by the same 
cable may switched off without fear of damage to the re- 

i April 
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of lamps d from the same source. ( 


20, 1888). 


5092. B. Egger, Vienna. Improvements relating 
to Switches for Electrical (8d. 13 Figs.) 
April 5, 1887.—This invention relates to an arrangement of joint 
levers with springs for rapidly making and breaking contact so 
thatslow or rapid movement of the hand lever or slide co: nds 
to a greatly accelerated movement of the contact lever. The im- 
proved switch comprises a hand lever A and a contact lever B 
which are placed together upon an axis C so that they may be 
turned with facility, and which, when the circuit is interrupted 
are pressed against stop pins Dand E (Fig. 1) in a determin 
angular position by a spring already a little under tension. On 


turning the hand lever A in the direction of the arrow it will pass 
into the position shown in Fig. 2, whilst the contact lever B con- 


tinues to bear against the vem ¢ pin D. The spring is under the 
greatest tension in this straight tion ready for the succeeding 
operation. When this dead point is exceeded by the further move- 
ment of the lever A (Fig. 8) the angle between the two levers has 
become less than 180 ., the spring contracts and moves the 
contact lever B in the direction of the arrows from the stop pin D 
to the pin F (provided with a contact spring); the circuit is thus 
closed. In this position(Fig. 4), the spring presses the lever B 
against the conductor contact F, whilst the lever B is connected 
through the axis C with the second corresponding duct . 
The same operations take place during the return movement for 
the pu of breaking or interrupting the circuit. (Sealed April 
20, 1888). 





MISCELLANEOUS. 


4545. C.D, Abel, London. hg and Halske, Berlin). 
Improvements in Electrical Measuring and Indi- 
ca’ A (8d. 2 Figs.) March 26, 1887.—With 
normal current tension at the terminals of the electrical gene- 
rator D, the frame B of the solenoid E is so placed that the 
two-armed lever H H is horizontal, and thus the coils of both 
limbs of the field magnets of the electrical motor M are included 
in series in its circuit. The coils 8!, S* of the two limbs are so 
arranged as to magnetise these to an equal degree but in contrary 
directions, so that no rotation of the armature of the motor can 
ensue while the normal tension exists. As soon as this tension 
increases or decreases, the action of the solenoid E causes its frame 
B to turn on its axis so as to short circuit the coil of the one or the 
other limb of the field magnets, whereby a rotation of the armature 
of the motor M willensue. The axis of the armature is connected 
by suitable gearing with the axis y of the measuring apparatus 
which carries a pointer z made to travel over a graduated scale by 
the movement of the armature, and with it moves the contact 
lever h of the resistance coils w, sliding frictional contact witk 

tact plates c ting the contiguous ends of two of these 
coils arranged in series. On the contact lever and pointer being 
turned in one direction, more and more resistances are included 
in series with the solenoid until the proportion of total resistance 
between the points of connection of the measuring circuit with the 
main circuit to the current tension existing between these points 
again becomes the normalone. The lever H H then resumes 
its horizontal position, coil S? is included in the circuit, and 
the e t of the armat of the motor ceases. Fig. 2 
illustrates the adaptation of this invention to the indication of 
water levels. A float Q on the water is connected to one end of 
a chain K passing over a pitch wheel R and guide roller r and 
havinga balance weight P connected to its other end, so that by 
the rise or fall of the water level and its float a rotary motion 
will be imparted in one direction or the other to the = wheel R, 
and consequently also to a contact lever C which slides over con- 











tact plates C’ connecting together a number of resistance coils 
wl, w? arranged in series. is lever is connected through g? and 
mé tothe one end of the coil of the electro-magnet E!. The falling 
orrising of the water level quently prod an i ora 
decreasein the resistance between the -points g' and q?, whereby 
the tongue Z makes contact with either k' or k2, so as to short 
circuit either the coil s' or s?, andthe motor will be consequently 
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caused to rotate the contact lever A and pointer z in one direction 
or the other till the lever h has included or excluded sufficient 
resistances to bring the total resistance in the measuring circuit 
to its normal value, whereupon the motor will be put out of action 
again, and the ition of the pointer z will indicate the extent. 
of the rise or fall of the water level. (Sealed May 25, 1888). 


6590. W. H. Scott and E. A. Paris, Norwich, Nor- 
folk. An Improved Magneto-Electric Cut-Out. (6d. 
8 Figs.) May 5, 1887.—The current is led from a contact A round 
the core B which forms a magnet, thence to the contact C, which 
leads the current through a mercury cup across the pivotted 
bridge piece D into a second mercury cup, and thence throughout 
the circuit. The bridge between the mercury cup is pivotted at 
E, and an armature F, pivotted at G, is provided with a detent H, 








which normally holds the bridge in position and keeps the circuit 
complete, as in Fig. 1. Upon any increase of current through the 
coil of the electro-magnet, the armature is att » the detent 
releases the pivotted bridge piece, and it falls, withdrawing the 
contact fingers from the mercury cups, and thus breaks the 
circuit, as in Fig. 2. The dist of the armature from the pole- 

iece of the magnet, and thereby of the force requisite to move it, 
s adjustable by means of the screw K. (Sealed May 18, 1888). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of i law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tuer GERMAN [Ron TRADE.—The German iron trade has 
been generally firm. The syndicate system has thus far 
worked beneficially for the ironmasters. Sales increased 
in Westphalia and the Rhenish provinces in the second 
= = March. In Silesia also the works are well em- 
ployed. 


JAPANESE INDUSTRIES.—The pro; of industrial en- 
terprise in Japan was very marked in 1887. In Tokio, 
Osaka, and Kioto no fewer than 111 large companies, in- 
dustrial or commercial, were formed in the course of the 
year, with an gate capital of 21,500,000 dols., not to 
speak of a number of smaller undertakings. During the 
same period thirteen banks made additions to their capital 
to the aggregate amount of 18,000,000dols. If to these 
amounts we add 32,000,000 dols., representing the capital 
of eleven new railway companies, it appears that more 
than 71,000,000 dols. were taken up by the Japanese 
people during 1887, the total representing an average of 
nearly 2 dols. per head for the entire population. The 
new enterprises undertaken last year include cotton 
spinning, paper-making, dyeing, glass-blowing, tea and 
silk exportation, engineering, and the manufacture of 
porcelain, lacquer, bronzes, and other art objects, as well 
as of bricks, fans, machinery, ice, &c. The growth of 
cotton manufactories is, perhaps the most significant 
sign of the times. At the close of December, 1887, there 
were no fewer than twenty-two spinning mills at work, 
representing 76,000 spindles and a yearly output of 
1,320,000 1b., while eight new factories had been projected. 
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HARLAND AND WOLFF'S SHIPYARD 
AND ENGINE WORKS. 
THE SHIPYARD. 

THE well-known Belfast Shipyard has been doubt- 
less the chief object to attract Mechanical Engineers 
to the northern Irish city at the present meeting 
of their Institution. Those who extend their trip 
to the final day will not be likely to regret doing so, 
as the Queen’s Island works are alone well worth 


Shipbuilding Company, the latter also holding pre-| owners of the line, no less than twenty vessels 
mises on the island, were acqui Mr. E. J. with a tonnage of 75,000 tons, and there are now in 
Harland (now Sir Edward Harland and the head of | hand at the Queen’s Island yard four ships measur- 
the present firm), who had been Messrs. Hickson’s | ing in all 28,950 tons. 

manager. In June, 1861, Mr. Wolff became a| The plan we publish below will give a general 


partner in the business, whilst in 1874 Mr. W. H. 
| Wilson and Mr, W. J. Pirie joined the proprietor- 
ship. Both these gentlemen had been pupils of 
the original firm, and the business of Harland and 
Wolff is now the property of these four gen- 





a visit, to say nothing of other attractions set forth | tlemen. 


in the programme. 
Messrs. Harland and Wolff's is perhaps the most 
pleasantly situated of all the large shipyards. It 


| The progress of the firm has been fairly constant | 
jand of late years very rapid. In the five years 
|ending 1864, thirty vessels, measuring in all 30,276 


stands on what was once an island in the River | tons, were constructed. During the following five 


idea of the arrangement of the shipyard and engine 
works. The building slips, it will be seen, are 
situated at each end of the premises, and there is 
plenty of room for launching the largest vessels, 
indeed the two big White Star liners before referred 
to are to be the longest ships ever built, excepting 
of course the Great Eastern, although they are not 
of the heaviest tonnage. The workshops are 
situated between the two ranges of slips, and the 
engine works are on the south side on the opposite 


Lagan. But the island has now joined the main 
land ; the backwater having been filled in for some 
years past, and a great part of the yard and engine 
shops stands on made ground. There is plenty of 
evidence of this amphibious origin of the site, for the 


whole place appears to be built on piles like a Dutch | 


mill or a Venetian palace, and everywhere are signs 


| years thirty more vessels were built, the tonnage 


side of the public road. 

being 28,023 tons. During the five years ending, The chief objects of interest in the yard at the 
1874, sixteen vessels, of 46,203 tons, were turned| present time are naturally the two White Star 
out, and in the next five years forty-four vessels, | liners. One of these is at present fully plated, 
of 57,068 tons, were produced. During the last) whilst the second is in frame. It is not our purpose 
whole period of five years, namely that ending 1884, | at present to describe these vessels, but we hope at 
the advance was still more marked, forty-two ships | the proper time, when they are more advanced, to 
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of the struggle of the firm to keep—not above! being built, their aggregate tonnage amounting to | deal with them fully in these columns. 
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A few 


water, there was never any doubt about that—but | 105,626 tons. Since then, up to June last, we have | particulars, mostly such as may be gleaned from 


above mud. 


managed to work, on this unsubstantial natural 
foundation, some of the heaviest machine tools ever 
erected, but it has only been by the most complete 


system of artificial foundations that this has been | 


done ; indeed, in the main engine shop one walks 
about on the ends of piles so close together that no 
other flooring is required. 


The business of the firm originated thirty-eight | 


years ago, in the year 1850, when the Belfast 
Iron Works were started in Eliza-street, by Messrs. 
Thomas Barnes and Co. This business was after- 


|a@ period of three and a half years, during which 
In spite of this Messrs. Harland and Wolff have| time thirty-four vessels were constructed, their 


| tonnage being 89,769 tons. When to this record we 
add the magnificent engine works we shall presently 
describe, it will be seen how the great Belfast 
Shipyard has gone on and prospered. In addition 
| to the above-named there are, at the present time, 
eight vessels in different stages of construction, in- 
cluding the two White Star liners which we have 
been all talking about lately. The aggregate ton- 
nage of these eight ships is about 41,330 tons. Five 
| vessels for the Royal Navy have been built at 
| Queen’s Island, including the Hecla, which, how- 








wards merged into the Belfast Iron Company, an/ever, was constructed for mercantile purposes, 
undertaking which hoped to establish an iron-| being afterwards purchased by the Admiralty for 
making trade, but found the importation of coal} use as a torpedo depdt ship. 

too heavy an item in their expenditure. The ship- | The firm of Harland and Wolff is, however, best 
yard on Queen’s Island was a part of the scheme, | known as the builders of the famous White Star 
it being intended ‘to use up some of the products of | liners, ships to which the travelling public owe so 
the iron works, The shipbuilding business sur- | much, as they inaugurated the era of fast and com- 
vived the downfall of the parent concern, and in| fortable Atlantic passenger ships. For a long 
1853 the yard was in possession of Robert Hickson | time the Irish-built vessels were the champions of 
and Co., and the Mary Stenhouse, a sailing ship, |the ferry between the old and new world; and 
1289 tons register, was laid down and launched in | although the supremacy in speed has been wrested 
1854, The business was continued under the same | from them by larger and more powerfully engined 
proprietorship until 1858, four sailing ships, two | steamers, they can still show an excellent record 
screw steamers, and a tug, of an aggregate measure- and are in all respects high-class ships, although it is 
ment of 6707 tons, having been built up to that date. | eighteen years ago since the Oceanic, the first of the 
In 1859 both the iron shipbuilding yard and the | fleet, was launched. Since this date the firm have 
wooden shipbuilding establishment of the Belfast constructed for Messrs, Ismay, Imrie, and Co., the 


a casual inspection, may, however, be given. 

The ship that is most forward is to be called the 
| Majestic. We believe the owners have not named 
| the second yet. The length on the water line is 
565 ft. and the width 52 ft. Several novel features 
appear to have been introduced in the construction. 
The bottom is apparently of a modified bracket 
system, with water ballast tanks at the forward and 
after parts. There is a plate keel and below, a bar 
keel which is 17 in. broad and 3} in. deep. In the 
midship part channel iron frames are used, some 
with reverse angles from the floor to the orlop 
deck. The fore foot is cut away in the manner that 
is characteristic of Sir Edward Harland’s ships, and 
to connect the keel bar to the stern bar there is a 
steel casting about 40 ft. long. This is of a 
| flattened Y section so as to take the plating, the 
garboard strake, before it gets to the casting, being 
across the keel, and after that it is split to fit into 
the arms ofthe Y. The stern is of novel construc- 
tion. The vessels are to be propelled by twin 
screws, and these are to overlap at the tips, the star- 
board screw being carried some feet further aft than 
the other to get clearance. There will be no out- 
side stern tubes in the proper acceptation of that 
| term, the propeller shafts being carried in what are, 
| strictly speaking, protuberences on the run of the 
vessel. At the extreme after end, however, esps- 
cially of the starboard tube which is carried furthest 
|aft, the formation almost approaches a complete 
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circle, the attachment to the skin of the ship being 
by a web of double plating. There are, of course, 
no large steel castings for stern tube brackets. The 
frames of the ship aft are bent somewhat out to 
meet the stern tube, which is built up of frames 
and plating in the usual way, except that the 
frames are not bent to a complete circle, the ends 
being rivetted to the ship frames. At the forward 

rt the stern tube frames are of a flattened 

section, but as they come aft the arms of the 
U become longer, and finally are curved in towards 
each other until the last frame takes somewhat the 


form of two § S's placed back to back, thus 25,,,, 


About five or six of the extreme after frames are of 

stout steel casting made to shape, the others being 

of the ordinary construction. The plating in this 

eo of the ship must be a difficult piece of work, 
ut is an excellent job. 

The stern frame is a massive piece of work, and 
is built up of five steel castings, supplied, we 
believe, by the Steel Company of Scotland. There 
is a screw aperture of perhaps more than ordinary 
length, as room has to be given for the two pro- 
pellers to overlap. The stern-post is of cruciform 
shape, terminating in two solid rings which form 
the ends of the stern tubes. The propeller shafts 
are about 16 ft. apart between centres, and allow- 
ing 19 ft. for diameter of the propellers—to judge 
by the blades we afterwards saw in the shops—the 
overlap would be 5 ft. The rudder-post has a slight 
rake which will give the ship a smart appearance. 
The upper deck falls away a little right aft, doubt- 
less to allow for the sweep which the yoke takes 
owing to this feature. 

The plating of these ships is somewhat novel. 
In the first place, the plates themselves are of -un- 
usual length, 28ft. 9in. They overlap vertically 
or in a thwartship direction, but where the three 
thicknesses comeowing tothe fore and aftand thwart- 
ship —or vertical and horizontal—overlap the plate 
is scarfed away to nothing in a line with its length, 
and of course at the corners. The construction is 
light and strong. 

There are four decks, excluding a bridge deck. 
There is a centre fore-and-aft bulkhead running 
the greater part of the vessel, about three-fourths 
the length, and this will divide the engine and 
boiler spaces. The ships will be divided into a 
large number of compartments, and we understand 
any four could be filled without sinking the vessel, 
provided two were on each side. This would allow 
the ship to be stove on a bulkhead and two opposite 
compartments to be filled, so as to trim her, and 
she would still float. 

Right aft there is a turtle back about 65 ft. long. 
Forward there is also a turtle back about 90 ft. long. 
To judge by the way the deck planking is marked 
out on the steel upper deck, the planks will be laid 
diagonally. The rivetting on these ships has been 
apparently all by hand, there being no hydraulic 
gear on the slips. The ships are not to be classed. 

At the back of the slips are the usual plating 
sheds, which are well-ordered and commodious 
buildings. The machine tools placed in them are 
of a description that becomes the work turned 
out in this yard, and are necessarily of great size 
and power in order to deal with the big work, 
and notably the extra long plates used in the con- 
struction of the two big vessels. There are several 
heavy punching and shearing machines and double 
punches, the largest capableof punching a1} in. hole 
in the middle ofa plate 7 ft. broad and 14 in. thick. 
There are also shearing and punching machines 
with 3ft. Gin. gaps. These tools are by James 
Bennie and Co., of Glasgow. The next machine is 
a shear and punch of the same size, which has 
attached to it a second punch used for making 
limber holes, or for punching 5 in. squares for 
centre plates where the frame goes through. There 
is one of Davis and Primrose’s angle-iron bevelling 
machines placed on rails convemently between the 
angle-iron furnaces and the frame bending slabs. 
Beyond are two large radial drills with jointed 
radial arms, which have a range of about 10 ft. 
radius ; and near here is a large plate edge planer, 
by Smith Brothers and Co., of Glasgow, which will 
take a cut of 27 ft., and a still larger machine, a 
side and end planer, by Hetherington and Co., of 
Manchester, which will plane 28 ft. 6 in. in the 
length of the plate and 7 ft. across. The most 
notable feature in this part of the works, however, 
are the very massive plate rolls by Messrs. T. Shanks 
and Co., of Johnstone. These have recently been 


now used. The top roll is about 3 ft. in diameter, 
and is composed, as are the other two, of Whit- 
worth fluid pressed steel. Near here are two 
shaping machines, also by Messrs. T. Shanks and 
Co., which are used for thinning away the corners 
of the plates as already described. 

The shipyard smithy has fifty-nine fires and five 
steam hammers from 5 ewt. to 10 cwt. In the bolt 
shop are screwing and tapping machines, olivers for 
bolt making, drilling machines, and other neces- 
sary tools and appliances. In the plating sheds 
there are also some machines, including a large 
beam punching machine by J. Buckton and Co., 
of Leeds, a cold iron saw. &c. Beyond this is a 
fitting shop with a few machine tools. 

From the last-named shops we pass to the slips 
at the north-west corner of the yard. Here there 
are three large ships in progress, one nearly plated, 
the second in frame, and the other with half the 
frames erected. Crossing the patent slip, which 
belongs to the Harbour Commissioners, and is said 
to pull a thousand tons, we enter the sawmill, 
where there are three large frame saws and other 
machinery. Opposite to this is the wooden spar 
shop, the plated spars being built in another part 
of the premises. Above the spar-makers’ shop is a 
general store, very well arranged, and from thence 
by a movable covered bridge we pass to the joiners’ 
shops, which consists of two floors. Beyond this 
are the cabinet-makers’ shops. The buildings here 
are of wood, and in order to minimise the risk of 
fire they are placed a little distance apart, the com- 
munication being by covered bridges. These are 
detachable, and can be dropped at once if neces- 
sary. The majority of the wood-working machines 
are by J. McDowall and Son, of Glasgow. 

In a parallel range of sheds we find first of all 
the material testing department, containing a 50-ton 
testing machine by Messrs. Buckton, of Leeds. 
Next to this is the rigging shed with sail loft above 
and paint shops and boat shops beyond. In this 
neighbourhood is a building set apart for timber 
drying. What is known as the ‘‘common sense 
system” is that adopted, the plant being erected by 
the St. Albans Manufacturing Company, Vermont, 
U.S. It is said to work very satisfactorily and give 
excellent results. 

In the electric light department there are twelve 
dynamos on different systems. They are driven by 
a pair of horizontal engines by Tangyes, of Bir- 
mingham, having cylinders 15in. in diameter by 
24in, stroke. The whole of the shipyard is lit 
from this department. 

There are two more slips next to the Hamilton 
Graving Dock at the south-west corner of the yard. 
The graving dock is the property of the Harbour 
Commissioners and will take ships up to 470 ft. 
On the slips just mentioned are in progress two 
cargo boats about 312 ft. long, one fully plated 
and ready to launch, and the other in frame. The 
plating sheds attached to these slips have the usual 
tools and appliances. 

In this part of the yard is the mould loft, which 
is 167 ft. long by 60 ft. wide. In it are ranged the 
half models of a large number of the ships built 
by the firm. They atford an interesting study end 
illustrate the development of form from the early 
sailing ships of the firm—with their heavy gripe 
forward, so different to the cut-away forefoot of the 
later steamers—up to the latest production as ex- 
emplified by the Majestic. The latter model shows 
the fashionable square bilge, slight rise of floor, and 
long bow and delivery, in fact, a square box with 
two long ends attached. 

All but ready for sea, and lying alongside the 
quay of the Abercorn Basin, where are the 60-ton 
sheer legs of the Harbour Commissioners, is a large 
ship, the Bostonian, just built by the firm. She is 
420 ft. long, and has a long deck shelter all along 
the middle part for carrying cattle. 


Tuer Encine Works. 


The engine works of the firm, as at present con- 
stituted, are of far more modern date than the 
shipyard, for it will be remembered that the ma- 
chinery of the early White Star boats was con- 
structed in London by Maudslay, Sons, and Field. 
There is no occasion for Messrs. Harland and Wolff 
to look abroad for their engines now, for they have, 
as will appear presently, plant and appliances for 
turning out the largest marine engines constructed. 

The chief building comprises the erecting shop, 
fitting shop, and machine shop, the whole being on 
one floor, and covered by a roof of three spans, so 


portion is where the erecting is done, and here are 
two erecting pits 45ft. by 30ft. At the present 
time both pits are occupied by the two sets of 
triple-compound engines of the Majestic. In one 
pit the cast-steel foundation castings are in position, 
and the cast-steel standards partly in place ; the 
steel bushes of the main bearings, which are to take 
the Parsons white brass used for bearings, being 
bored out in position by a portable boring machine 
of the firm’s own design, of which there are three 
in the shop. 

Amongst the heavy machine tools in the depart- 
ment may be noticed the following: A large 
vertical and horizontal slotting and planing machine 
by Smith, Beacock, and Tannett, which will plane 
21 ft. and slot 154 ft. This was operating on one 
of the cast-steel sole-plates for the White Star boats. 
On the opposite side is a somewhat smaller, but 
more modern, machine of the same class, made by 
T. Shanks and Co., of Johnstone. This will takea 
12-ft. cut both ways. Near here was a great pile of 
sole-plate castings, standards, and other parts wait- 
ing for their turn at the tools. There is a double 
pillar horizontal drilling machine by Smith, Bea- 
cock, and Tannett, with a 10-ft. vertical range of 
saddles and a horizontal traverse of the pillars of 
15ft. Next to this isa six-spindle drill for condenser 
tube-plates, made by Buckton, of Leeds. A fine 
casting of the intermediate cylinder of one of the 
Majestic’s engines is standing here, the cylinder 
with passages and two valve cases for the double 
piston valves being in one piece. The surface table 
which stands by is 15 ft. by 10ft. There is a radial 
drill by Smith, Beacock, and Tannett with a 7-ft. 
horizontal and 4-ft. vertical range, and beyond a 
small hydraulic press for bushing liners. There is 
also a fixed vertical drill, by the same makers, on a 
bridge between the columns of the shop. There are 
three slotting machines of 17 in. stroke by the same 
makers, and also a horizontal drilling machine for 
shaft coupling flanges, with double heads. It will 
drill taper holes, the cutter being set eccentric in the 
cutter bar, and, during the cut, being gradually 
brought concentric by a screw, so that the hole 
becomes smaller. There is another horizontal drill- 
ing machine with traversing pillar giving a vertical 
and a horizontal range of 10 ft. This tool is by 
Shanks and Co., of Johnstone. Further on there 
is a two-pillar horizontal drilling machine similar to 
that before described. In this shop there are three 
travelling cranes, two of 25 tons and one of 15 tons, 
by Smith, Beacock, and Tannett, and the whole is 
served with a narrow gauge railway. 

In this shop there are, approaching completion, 
also the engines for two White Star cargo boats 
that are on the building slips of the yard. The 
thrust shafts of the two White Star liners, the 
Majestic and sister vessel, are notable details. 
They are about 19in. to 20 in. in diameter and 
have eleven collars about 5in. deep. The collars 
are about 8 in. apart, the bearings evidently being 
removable. They are, we believe, of Whitworth 
fluid pressed steel, as is all the shafting in the 
boats and the built-up parts of the cranks, The 
intermediate shaft, which is lying in the shop rough 
turned, is a fine job also. ‘There are several pro- 
peller blades in the shop. They are all of manga- 
nese bronze, and are beautiful castings. No one 
who sees these thin and gracefully curved blades 
can have any doubt as to the value of manganese 
bronze for the purpose from a purely engineering 
point of view, whatever may be the economic aspect 
of the question. 

Passing now to the south-west bay we find the 
lathes and some more fine machine tools. The first 
is a treble-geared face-plate lathe by Buckton. It 
has two slide-rests, a 7-ft. face-plate, and is 4 ft. 
between centres. It will take 10 ft. diameter in the 
pit, and the bed can be extended to 22 ft. Next 
to this is a long shaft lathe, with double headstock, 
by Smith, Beacock, and Tannett. It willturna shaft 
56 ft. long. Each headstock has two slide rests, and 
the leading screw is down the centre of the bed. 
In this lathe one of the thrust blocks referred to 
was being turned. There is another screw-cutting 
shaft lathe that will take 24 ft. between centres, and 
a fine modern face-plate lathe by Shanks, of John- 
stone, with a 10 ft. face-plate. The latter was 
turning the steel junk ring of the low-pressure 
cylinder of the Majestic. Close by are two of the 
pistons for the large engines. They are of course 
of cast steel, and of the dished or flattened cone 
type. They are very beautiful specimens of work, 
and are a bare 2 in. thick, if as much, at the 
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centre, probably 3} in. to 34 in. Close by was 
another shaft lathe turning a propeller shaft 
liner in place. This liner is about 16 ft. long, 
and was in one piece, being forced on, we under- 
stand, cold by means of screwed bolts through the 
collar of the shaft. Another propeller shaft for the 
same vessel was waiting for its liner. It is about 
35 ft. long and 22 in. in diameter in the rough, and 
is a very fine specimen of Whitworth steel. 

The large vertical boring mill is by Thomas 
Shanks and Co., and at the time of our visit it 
was boring the liner of one of the low-pressure 
cylinders for the Majestic. In this part of the 
shops is a slotting and planing machine by T. 
Shanks and Co., after Mr. Barrow’s recently 
patented design. The two leading screws in the 
bridge are placed a good distance apart, and there 
is a circular table. It is highly spoken of on account 
of the steady cut it gives, and its adaptability to 
work. There is a slotting machine by Smith, Bea- 
cock, and Tannett with a 2 ft. stroke, a boring mill, 
smaller than the last, by Shanks, of Johnstone, 
and two large planing machines by Buckton and Co. 
At the further end of the shop is a large size 
Barrow’s screwing machine by T. Shanks and Co. 
Beside it were a number of hard steel main bearing 
bolts for the Majestic’s engines, 54 in. in diameter, 
the threads of which had been cut in this machine. 
The saving on such a job over lathe-cut threads must 
be something considerable, and the threads them- 
selves left nothing to be desired for finish. The ma- 
chine will screw from 3 in. up to 6 in. in diameter. 

In a part of this shop is the brass-finishing de- 
partment with the usual machine tools. The bay 
is served by two travelling cranes 23 tons each. 

In the opposite bay the fitting is mostly done, so 
that here there are not so many machine tools. There 
is a planing machine by Buckton, two of Muir and 
Co.’s milling machines, and two slotting machines 
with compound tables by the same firm, and three 
capstan head hollow spindle lathes by Smith and 
Coventry. In this part of the shop are several parts 
of the large engines, such as connecting-rods, about 
12ft. long between centres, and looking very 
massive for their length. The top ends have brass 
bearings, while white metal is used for the big ends. 
The eccentric straps look very large too, discon- 
nected. The straps are of wrought-iron with brass 
liners. At the further end of the shop are some 
more machine tools, such as shapers, &c., together 
with a nut-shaping machine by Sharp, Stewart, and 
Co. There is a 15-ton overhead traveller here. 

The whole building is lighted by two Burgin 
dynamos in the shop with gas jets at the sides. 
The dynamos are driven from the line shafting of 
the shops, the motive power being supplied by 
three of Tangyes’ wall engines. 

The next department is the engine works smithy, 
where there are three steam hammers by Davis and 
Primrose, and twenty-two fires. The brass foundry 
is well appointed, and has the usual appliances. 
There is a separate foundry for making castings 
from phosphor-bronze. The pattern shops have a 
few wood-working machine tools. 

The foundry is a large building and has three 
cupolas. Like all marine engine foundries it is no 
doubt interesting chiefly for the size of the castings 
turned out. It isin the casting of small often re- 
peated pieces that the general interest in foundry 
practice lies. 

The boiler shops are a fine range of buildings, and 
with the dozen or more large return tube boilers 
standing along one side, whilst others are in pro- 
gress, have an imposing effect. There are some 
tine tools, including two hydraulic shell rivetters, 
one with an 8-ft. gap by Fielding and Platt, and 
another with a 10-ft. gap by H. Smith and Co. 
There are also two portable hydraulic rivetters by 
the same firms. The pumps and gear are by Field- 
ing and Platt. There is a fine four-column shell 
drilling machine by Smith, Beacock, and Tannett, 
the columns pivotting on their bosses to get the 
right angle for the spindles with the shell in a hori- 
zontal position. This machine has power gear for 
turning the work. There are five radial pillar drills 
‘by T. Shanks and Co., two tube-plate hole-cutting 
machines by Smith, Beacock, and Tannett, and a 
modern tool for the same purpose with Barrow’s 
patent driving gear by T. Shanks and Co, ; this is a 
similar machine apparently to one now being ex- 
hibited in the Glasgow Exhibition. There isa large 
manhole cutter by Embleton and Co., of Leeds, 
which will cut around or oval hole up to 4 ft. There 
is a plate edge planer by Hetherington and Co., of 
Manchester, which will plane 28 ft. by 8 ft. on two 





edges at once. There is a second smaller machine to 
take 10 ft. by T. Shanks, of Johnstone. The rolling 
is done by a large pair of vertical rolls also supplied 
by T. Shanks and Co. There is a large flanging 
press by Fielding and Platt, which is highly spoken 
of. It is used also for cold flanging, a ? in. plate 
having had a 9 in. flange put in it cold. 

There are of course the usual drawing and other 
offices connected with the works ; having said which 
we think we have mentioned the most important 
features of the establishment, and it only remains 
for us to thank Messrs. Harland and Wolff for the 
liberal and unrestricted manner in which they have 
placed information at our disposal. 





AGRICULTURAL ENGINEERING IN 
INDIA.—No. VII. 
GancEes Oana Heap. 

Fic. 38 (see page 107) isa sketch plan of the head 
of the Ganges Canal at Myapur, as originally con- 
structed. There is a regulating bridge across the 
canal head. The 20-ft. bays can be closed by 
strong wooden gates. There are two gates in each 
bay, lifted by chains and capstans worked by hand. 
The dam across to the Bailwalla Island consisted 
of a floor 3 ft. in thickness with a deeper curtain 
along the face, made of boulders laid in mortar. 
Upon this floor stood the brickwork piers, 10 ft. 
apart, the intervals being closed by drop gates. 

Experience has shown that both the general 
design and the details of these works were not as 
satisfactory as might be. During floods, when the 
regulator gates are closed, the pocket A becomes a 
receptacle for silt and débris brought down by the 
river. After the floods a shoal is left which obstructs 
the entry of water into the canal. In order to 
force the water over this shoal and keep up supply, 
the surface of the water in the river above the dam 
has to be raised considerably above the height 
for which the dam was originally designed. The 
piers not being sufficiently high to effect this, 
the brick pillars shown in Fig. 39 have been built, 
Planks let into grooves bring the gates up to the 
necessary height. This raising of the water sur- 
face above the dam has led to difficulties in get- 
ting at the gate fastenings, which were originally 
designed to be just above ordinary high supply. 
This is a very serious fault, as the gates have often 
to be worked at night, and in order to get at the 
chains it is often necessary for two men to cling on 
to the waistband of a third, whilst he dives below 
the water surface to reach the fastenings. If we put 
ourselves in the position of these men, standing on 
the piers, above their knees in rushing water, upon 
a pitch dark night, drenched with spray and with the 
cold wind from the mountains blowing down upon 
them, the necessity for reform will become apparent. 

The communication between the Bailwalla Island 
and the mainland is kept up, except during floods, 
by sleepers laid across the tops of the piers. They 
are only planks about a foot wide, and when the 
water is rushing through the bays the passage is 
a nervous one for those unaccustomed to it. A 
few years ago there were some hundreds of coolies 
working on the island breaking up ballast for 
the remodelling of the dam. A sudden flood 
carried away the sleepers, covered the dam piers 
and cut them off from communication with the main 
land. They were obliged to remain without shelter 
on the island for several days, and with only such 
et as could be sent across to them on native 
rafts. 

Again, the gates of the dam have been found to 
be too small and those of the regulator to be too 
large. The floods bring down with them a good 
deal of floating timber; in fact, they are taken 
advantage of by timber merchants to float down 
the immense trunks of pine trees for which, at 
ordinary times, there is insufficient water. The 
shock from one of these striking the dam is very 
great, and every year several of the brick pillars are 
knocked off and the piers themselves much damaged. 

When a great log sticks crossways against the 
dam it gathers to itself more logs, and very soon a 
dangerous obstruction is formed which it is very 
difficult to remove. 

Such is not the case with the regulating bridge 
across the canal, for during floods there is a dead 
water above it. But the great size of the gates, 
20 ft. by 6 ft., makes them exceedingly difficult to 
raise or drop against a large head of water. The 


regulator is not provided with a lock, so that boats 
can only be towed through at certain seasons when 
there is no head against the regulator. 








For the above reasons it has been resolved to 
remodel the canal head on the lines shown in 
Fig. 40. The part of the dam nearest the regu- 
lator has been converted into sluice gates having 
20 ft. openings to admit of the passage of large 
logs, and spanned by arches so that the gates may 
be worked from a powerful travelling hoist from 
above. A regulator is to be built at right angles 
to the dam, so as to allow a clear scour down its 
face and prevent the accumulation of silt in front 
of it. The gate openings, not being required to 
pass large logs, are to be 10 ft. in width and the 
gates worked from a roadway borne on arches 
above. The regulator to be provided with a lock 
at the northern end. 

A point of difficulty in designing the regulator is 
the acuteness of the angle that it makes with the 
axis of the canal. It has been assumed that it is 
advisable for the river water to enter the canal in 
a direction parallel to itsaxis. No one will combat 
the principle involved, but when the serious skew 
of the arches and the difficulty of fitting the gates 
into them is considered, it is very doubtful whether 
a straightforward square structure, although it 
would cause more action in the water entering the 
canal, would not be preferable. A much greater 
turmoil than would be caused by the waters enter- 
ing through square arches is caused whenever the 
gates are partially closed, and the water has to rush 
into the canal beneath them. 

The design at present fixed upon is a double- 
storied skew bridge. The lower story serves for 
sluice gates, the upper story arches are closed by 
dead walls on the upstream side. This story is 
merely to give height to keep out the floods, and to 
contain the gates when raised. 

The grooves for the gates being on the square, 
the arches are cut in twain, and each resolves itself 
into two splay arches. Of these splay arches one 
abutment is only about 5 ft. in length, whilst the 
opposite one is about 13 ft., Fig. 42. It seems 
questionable whether it would not be advisable to 
replace the upper story arches by simple girders to 
carry a roadway for the traveller (traftic across the 
canal is already provided for by the old regulating 
bridge) and to add width to the lower story. The 
dead walls would still be required in the upper story. 

Were the water impeded in its entry intothecanal, 
by having to find its way through square arches, 
there would be a loss of head, but with the gain in 
head due to the abolition of the silt bar across the 
mouth of the canal, we can afford to lose a few 
inches if necessary. The piers on the down stream 
side might be provided with curved tails to guide 
the water into the direction of the axis of the canal. 
The wear on these piers would be nothing in com- 
parison with that upon the piers and flow of the 
dam when floods rush over. 

The remodelling of the dam and regulator was 
taken in hand in the winter of 1882, but owing to 
a series of unexpected hindrances has not yet been 
completed, and is at present in abeyance. Even 
isolated engineering works, all over the world, are 
often subject to delays and hindrances from external 
circumstances having nothing to do with the actual 
constructive difficulties of the works themselves. 
And this is especially the case in public works in 
India, where the whole of the public works being 
under the Government, the interests of one branch 
or work has often to be subordinated to that of a 
more urgent work. For instance, the interests of 
many works that, at another time, would be con- 
sidered urgent, have recently been subordinated to 
the construction of frontier railways. If we follow 
out the construction of the remodelled dam and 
regulator we shall get a very good idea of how 
isolated works are carried out in India, and th 
hindrances to which they are subjected. . 

As it was a necessity to keep the canal running 
continuously whilst the head was laid dry for 
remodelling, a diversion became necessary. The 
height of the ground to the north of the canal head 
was against the construction of a diversion on that 
side. It was therefore designed as shown in Fig. 43, 
which shows the diversion as completed. The site 
of the work was to be drained by the syphon § in 
the bed of the escape channel. The two high banks 
across this channel were to be of puddled clay mixed 
with boulders ; that on the down stream side being 
kept low and pitched with boulders so as to afford 
a safety valve if necessary. The temporary regu- 
lating bridge was to be closed with planks in 
grooves; one bay to be 20 ft. in width, so as to 
take the gates from the old regulatur and admit of 
the passage of beats. The bunds A and B are to 
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keep the river and canal water respectively out of | 
the works. 

The excavation of the diversion and the construc- 
tion of the syphon and the regulating bridge R, 
were completed during the spring of 1883, and 
strong boulder bunds putin at ¢, d, e, and f to keep 
out river water during the high floods which would 
commence in May. A long cribwork spur at g and 
smaller ones at h, i, j served to protect the diversion 
bank from the danger of being washed away during 
the river floods. Boats for the construction of the 
bund A had to be brought up and moored idly 
during the rains, so as to be in readiness to com- 
mence work as soon as the floods commenced to 
subside (see Fig. 44). 

The materials for the work were collected and 
stored on the high ground to the north of the 
canal and upon the Bailwalla Island. It was pro- 
posed to complete the banks of the diversion and 
pass the water through it immediately on the com- 
pletion of the rains (September, 1883). Unfortu- 
nately, however, the full supply of heavy granite 
blocks from Delhi for the floor of the regulator 
could not be made certain of in the time, and it 
was resolved to postpone the construction of the 
new regulator and merely to reconstruct the dam 
during that season. To effect this it became un- 
necessary to divert the canal and a strong cribwork 
and boulder bund was run from A to B, Fig. 45. 
All water regulation had then to be done from the 
Hurdwar dam, a mile above this point. The re- 
modelling of the dam was completed by the follow- 
ing spring (1884) before the river commenced to rise 
from the melting of the snows. With the rise of 
the river, the work had to be held in abeyance and 
the staff dismissed to other duties. On the termi- 
nation of the rains of 1884, the necessary stone 
having meantime been collected, the construction 





of the new regulator was to have been commenced, 
and the work of getting the diversion completed | 
was commenced with earnestness. Just, however, | 
as the work was getting into full swing and labour | 
collected from al! directions, on the 4th of October, | 
a very heavy rainfall occurred which caused heavy | 
floods. 


before it, and partially destroying the Lower 


An especially serious flood occurred in| 
the River Kali, carrying road and railway bridges | 


AT HEAD OF 


THE GANGES CANAL, MYAPUR. 
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Fig. 44, 


Ganges Canal aqueduct at Nadrai. This accident | ordinates, the general supervision of the work 
rendered a part of the Lower Ganges Canal entirely | being in the hands of the executive engineer of the 
dependent for its supply on the old Ganges Canal. | northern division of the Ganges Canal, the work 
With everything, therefore, depending on the / lying within his district. 

reliability of the supply at Myapur, it was not! The pumping required for the foundations was 
deemed prudent to risk intrusting the whole water|done by centrifugal pumps driven by portable 
supply of the province to a temporary diversion | engines. These engines were brought along the 
and a temporary regulator. The work was, there- | canal bank from Roorkee, where the Ganges Canal 
fore, postponed indefinitely. | Foundry and General Depdt is located. 

A short description of the materials used, and} All excavation was done by hand, the founda- 
the methods employed in constructing the Myapur | tions of solid concrete on a good shingle bottom 
dam, may be interesting as typical of the way in| being laid comparatively dry by pumping. 
which works of this kind are carried on in-out-of-| The masonry work was of two kinds, boulder 
the-way spots in India. | masonry and brickwork ; the former was mainly 

The staff employed immediately upon the work! employed in temporary works and in revetment 
were an assistant engineer and two Kuropean sub- walls of great thickness, the latter in permanent 
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work, where a combination of strength and light-| the ground lime is used without slaking. L 
ness is essential. The lime employed was of two! white lime on being slaked falls into fine powder | and lime, the arch being of brickwork. 
different kinds; hydraulic lime made from the and requires no grinding. 
‘“‘kunkur” limestone of the plains, burned at! proper proportion of powdered brick dust, ground | also of round boulders, 
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the kunkur is burned into lime it is still so hard | hard and durable. 
that it requires to be ground in amortar mill before | 
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white lime, burned higher up the river from lime-| good hydraulic mortar, which, though slower, 
stone boulders selected from the river bed. After! setting than the kunkur mortar, 


The | boulders laid in a coarse mortar of sand, shingle, 


When mixed with a| The foundations of the temporary regulator were 


but for the piers, which 
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jare high in proportion to their thickness, split 
boulders were used. These boulders are generally 
split into three pieces by blows from a heavy axe ; 
| they split easily when struck properly in the direc- 
| tion of the grain of the stone. The sharp edges of 
the pieces give a much better grip to the mortar, 
and the flat pieces can be coursed better than round 
stones. Bands of brickwork at every 3 ft. or 4 ft. 
'in height give strength to the work and preserve 
the accuracy of the form of the piers. The cut- 
| waters of the piers and the gate grooves are also of 





Jaoli some forty miles down the canal, and fat| from slightly underburnt bricks, this lime makes a brickwork. 


The foundation for the piers, abutments, and 
becomes just as | curtain walls of the temporary regulator assumed a 
| gridiron form, Fig. 46, and as this could be only 


The temporary syphon, which required rather | drained in one direction and the quantity of water 
it can be used. This is usually done dry, and then’ weight than strength, was built, up to springing, of | to be dealt with being very considerable, some 
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difliculty was experienced in laying the boulder 
masonry without getting the lime washed out. 
Could the foundations have been started at the 
extremities of the abutments and worked gradually 
towards a centre drain there would have been less 
trouble, but the time was exceedingly limited, and 
it was necessary to have the work going on in a 
number of trenches at the same time. Masons sat 
in the trenches, whilst streams of coolies brought 
boulders and mortar from above; the work was 
roughly coursed and the mortar put in more like 
grouting. In many places drain pipes had to be 
laid under the masonry in progress to prevent the 
water from heading up on the upstream side ; when 
no longer required the mouths of these drain pipes 
were closed with bags of hydraulic lime quickly 
covered with concrete. A bad quicksand at one 
abutment gave a great deal of trouble, causing slips 
into the excavation. Timber frames were sunk 
through this on to the firm ground below, the sand 
removed and quickly filled with boulder masonry. 
The floor of the temporary regulator was finished 
oft by brick on edge. 

The old floor of the dam consisted of boulder 
masonry 3 ft. in thickness. The foundations under 
the new piers were to be 6 ft. indepth. It was at 
first proposed to remove the old floor altogether, 
but it was found to be so exceedingly tough that it 
was determined to allow as much as possible to 
remain. The floor was therefore broken through 
at intervals, and trenches for the new foundations 
excavated at these places. The shingle foundation 
was so sound that it did not slip away at all from 
under the slabs thus left. The breaking through 
the old floor was a most laborious occupation, as it 
was so tough that the boulders had to be cut out 
with chisels and sledge hammers one by one. Ex- 
plosives could not be used for fear of injuring the 
portions it was designed to retain. The trenches 
were filled with concrete made of two parts of stone 
ballast, broken so as to pass through a 1-in. ring, 
and one part of kunkur lime. The concrete was 
consvlidated by ramming by hand. The same 
difficulty was experienced with the trenches as 
described above for the temporary regulator. Some- 
times the concrete had to be put into very wet 
places, and swung about like a bog until all the 
water was driven out by determined ramming. 

Wherever old and new work met, the joint was 
most carefully made, the old work being cleaned 
and damped and plastered with fine lime. The 
head of water close by, and the porousness of 
the shingle foundation, made it necessary to ram 
layers of quick-setting concrete one upon another 
as rapidly as possible, to prevent, by sheer weight, 
the formation of springs. If any patch of concrete 
were left overnight of less than a foot in thickness, 
it would be found in the morning full of holes with 
water bubbling through, although the water surface 
on all sides was kept down to the bottom of the con- 
crete. This power of the slabs to collect water from 
a distance affords an excellent example of how the 
beds of clay lying beneath the ground surface 
throughout the Do-ab collect water for the supply 
of wells sunk down upon them. (Of course the 
strength of these springs was minimised by keeping 
the water in the foundations as low as possible by 
pumping. A deep trench on the upstream side, 
kept dry, was found most valuable (see Fig. 48). 

The last portion of the foundations to be con- 
structed was an upstream apron, 2 ft. in thickness. 
For a day or two after this was made, the upstream 
drain was kept dry. This apron was made with 
slow-setting mortar, not with kunkur lime, but this 
mortar, if given time, is quite capable of setting 
under water. After a couple of days it was sup- 
posed that if the pumping was discontinued the 
drain would fill up, and the apron being covered 
with a few inches of water, there would be no 
pressure to hinder the mortar from setting. The 
apron was therefore covered with sand and the 
drain filled up, the down stream side of the work 
being kept quite dry. Immediately a number of 
springs burst through the apron, the drain had to 
be re-opened, and pumping renewed until the work 
was repaired and thoroughly set. 

The concrete for the foundations was mixed wet 
on floors laid out above, and there being considerable 
competition amongst the natives supplying it, a 
sharp look-out had to be kept to see that it was 
properly mixed. 

Between the piers, and extending a few inches 
under them, is a flooring of heavy granite blocks 
brought from Delhi. The lower foot of the piers is 
also made of granite to guard against the wear that 





is occasioned by boulders rolling along the floor, 
Fig. 49. The old piers of the dam are much worn 
at this point. In several places the floor of the old 
dam just above the piers has been churned into 
holes 3 ft. in diameter and 3 ft. indepth. There is 
always a large boulder or two at the bottom exactly 
like the glacier mills in Switzerland. To prevent 
this action, blocks of granite are let into the apron 
just above the piers. 

The granite flooring only extended as far as the 
ends of the piers, and after the first rainy season’s 
floods had passed through the new dam, the concrete 
talus was found to be much cut up. The granite 
blocks require to be extended some distance further. 
The old dam floor requires constant repair, and it 
seems as if nothing but a heavy granite flooring can 
stand, not the rush of the water, but the action of 
the boulders, which during heavy floods may be 
heard rumbling along the floor from the banks. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address by the President—Mr. Epwarp H. Carsutt.* 


GENTLEMEN, —The Institution of Mechanical Engineers, 
in addition to their meetings in London for the reading 
and discussion of papers on mechanical subjects, devote 
their summer meeting to visiting some city or district 
where, by the interchange of ideas, the members may 
receive valuable information, and at the same time, it is 
hoped, impart knowledge which may benefit the district 
visited. ‘l'wo years ago we held our summer meeting in 
London, the capital of the empire, and at that meeting 
we received the Belgian Association of Engineers. Last 
year we visited Edinburgh, the capital of Scotland. This 
year we are honoured by being received in Dublin, the 
capital of Ireland. Next year we purpose visiting a 
foreign country, and going to Paris for the International 
Exhibition. Mechanical ingenuity appeals to us wher- 
ever found; it requires no translation from a foreign 
tongue, but is equally understood by engineers of all 
countries. 

At these summer meetings a large proportion of our 
time is devoted to visiting the engineering works of the 
district. In London we spent some time in visiting works 
for the manufacture of warlike stores, namely the national 
gun factory at Woolwich and the small-arms factory at 
Enfield. 

In Scotland our attention was mainly devoted to the 
Forth and Tay bridges, the Isle of May electric light- 
house, and the water works. Here in Ireland you intend 
showing us your harbours, both in Dublin Bay and Belfast 
Lough ; od in addition, two of the largest establish- 
ments of their kind in the world, namely, Guinness’s 
porter brewery in Dublin, and the shipbuilding and marine- 
engine works of Messrs. Harland and Wolff in Belfast. 
We are also invited to visit the principal roller flour mills, 
of which so many large and flourishing examples exist in 
Dublin and the neighbourhood ; and considering what an 
important industry this is in the district, the paper pro- 
mised by Mr. Simon on this interesting subject ought to 
give rise to a good discussion. An extremely interesting 
visit will also be that to the optical and mechanical works 
of Sir Howard Grubb, where, in addition to other inge- 
nious appliances, will be seen the clock-driving apparatus 
for astronomical telescopes which he has succeeded in con- 
trolling by electricity with such accuracy as to allow of 
photographing stars, and of which we are promised a 
description in his paper on this subject. These and other 
numerous attractions form the magnet which has now 
drawn us with irresistible force to visit Ireland again after 
an interval of twenty-three years. 

On the occasion of the former meeting of this Institu- 
tionin Dublin in 1865, under the presidency of the late 
Mr. Robert Napier, we enjoyed the advantage of meeting 
in Trinity College, as by the renewed kindness of the 
college authorities we do again on the present occasion. 
The papers then read were all of them more or less 
directly connnected with the industrial interests of Ire- 
land. The first was on ‘‘ Machiner employed in the 
Preparation of Flax,” by the late Mr. Thomas Greenwood, 
of Leeds, who had had large experience in the manufacture 
of machinery for that purpose. A —— was given 
of the *“*Manufacture of Compressed Peat Fuel” at 
Derrylea ; and a day’s excursion was made to the peat 
works to see the whole of the machinery and process of 
manufacture, which was then being carried out on an ex- 
tensive scale. In spite, however, of the admirable nature 
of the machinery and the simplicity of the method 
followed, and notwithstanding the very excellent quality 
of the compressed t fuel produced, this manufacture, 
which it was haved seal meet with extensive and profit- 
able application to the bogs of Ireland, unfortunately 
proved unsuccessful commercially, and was shortly after- 
wards abandoned. Dried peat is now largely used for 
bedding for horses and cows, under the name of moss 
litter. An interesting description of the ‘Bank Note 
Printing Machinery,” devised and employed by himself 
at the Bank of Ireland, was given by the engineer to the 
Bank, Mr. Thomas Grubb ; by whose son and successor, 
Mr. Henry T. Grubb, we are invited to visit the Bank 
again on the present occasion, in order that any member 
who did not then see this admirable machinery may have 
the opportunity of doing so now. Two other papers de- 
scribed the Vartr ater Works” and the “ Rock- 
Boring Machine” employed in the tunnel through which 
the water supply was brought to Dublin; and to these 
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works a day’s excursion was made under the guidance of 
the late Sir John Gray. Excursions were also made to 
the Lead Smelting Works of the Mining Company of 
Ireland at Ballycorus, and to the Connorree Copper and 
Sulphur Mines inthe Vale of Avoca. 

Instead of confining my remarks to purely mechanical 
subjects, perhaps you will allow me to bring to your 
notice some statistics which relate to the whole of Ireland, 
and to take if possible a general view of the population 
and their employment, &c. Unfortunately it is difficult 
to arrive at an exact appreciation of the manufactures of 
Ireland, as no account of the export and import trade is 
kept. Each seaport no doubt keeps an account of its own 
import and export tonnage, but there are no separate 
Government returns for the whole island. In reference to 
the population, we have of course the census returns; but 
I am indebted to a very interesting paper by Mr. Leonard 
Courtney, M.P., in the Nineteenth Century, on the 
‘*Swarming of Men,” for the following particulars. While 
in Great Britain every successive census has shown 
an increase in population, in Ireland there has been a 
decrease; so that the population of Ireland, which 
amounted to over eight millions in 1841, was under five 
millions in 1887 : 

Year 


ch 1861 
Population 


8,175,000 5,798,000 
ear .. 1871 1887 

Population 5,412,000 5,175,000 4,833,600 
And to the middle of the present year the population is 
estimated at 4,790,614. 

The births have exceeded the deaths, but the balance has 
been taken away by emigration. Mr. Courtney shows that 
the tendency of all population, not only in this country, 
but in Sweden and Italy, is to leave the agricultural 
districts, and either crowd into the towns or emigrate to 
where land is cheaper. 

Dr. T. W. Grimshaw, the Registrar-General of Ireland, 
has kindly furnished the following figures of the increas- 
ing town population in Ireland, while the rural are de- 
creasing numbers : 


1841 1851 1861 1871 1881 
1,144,000 1,227,000 1,140,000 1,201,000 ~—_-1,245,000 


The large number in the towns in 1851 was owing to the 
famine of 1847. 

In England and Wales the inhabitants of towns have 
increased five-fold since 1801, while the inhabitants of 
the country districts have increased only 75 per cent. ; 
so that in England the town population represents two- 
thirds of the total population, but in Ireland only 
one fourth of the total population live in towns con- 
taining above 2000 inhabitants. In England, owing 
mainly to her mineral wealth, the people have be- 
come manufacturing, and are thus able to support all the 
population which leaves the country districts and crowds 
into the towns. On the other hand, Ireland is mainly an 
agricultural country, owing partly to absence of an abun- 
dant supply of minerals, and partly to the political action 
which in years gone by killed her manufacturing trade 
in woollen goods, 

It is estimated that agricultural industry supports in 
England 13.2 per cent. of the population, in Scotland 
14.0 per cent., and in Ireland 49.5 per cent. of the popula- 
tion, whence it is seen thet Ireland is mainly dependent 
on her agriculture.* The towns not having manufacturing 
industry sufficient to tempt the people from the land, 
they remain where they are born, so that barely one- 
tenth of Irish-born persons living in Ireland live out of 
the county in which they are born. If they leave their 
birthplace at all they leave the country altogether, as the 
towns have no better chances of livelihood to offer them. 
In Kerry and Mayo out of every hundred persons ninety- 
six were born there. A curious fact mentioned by Mr. 
Courtney is that, although the inhabitants of Ireland not 
Trish born are relatively few, they have been steadily in- 
creasing, while the native inhabitants have been de- 
creasing. There are three times as many English and 
Scotch and more than four times as many foreigners in 
Ireland now as there werein 1841. It is remarkable that 
while Irishmen are leaving the country outsiders can find 
means of subsistence here. The probable explanation is 
that the unskilled labour is leaving the country, and that 
those whocome in are skilled workmen. The emigration 
has been immense; in the fifteen years 1872-86, no less 
than 930,000 Irishmen left the island. 

The following Table shows the occupations of the popu- 
lation divided under six heads, comparing the years 1871 
and 1881, but the classification was much modified between 
these two dates : 

Occupation, 
Professional 
Domestic... 
Commercial 
Agricultural 
Industrial 3 tr: os 
Indefinite and unproductive 


1841 1851 


6,552,000 
1881 


1871. 1881. 
198,684 
426,161 
72,245 
997,956 
691,509 

2,788,281 

Total population 5,412,377 5,174,836 

The large increase here seen in the professional class is 

due no doubt to the good work done by the colleges in 

Ireland. There is also a large increase in the industrial 

class, which points to a growth in industrial undertakings 

and speaks well for the enterprise which has provided 
increased sources of employment. In the flax and 
linen trades 22,000 persons found employment in 

1850, and 62,000 in 1885. Only 24 per cent. of the 

total acreage under cultivation in Ireland is devoted to 

fiax, which produces on an average of ten years 20,762 

tons annually. Foreign flax is imported into the United 

Kingdom to the average extent of 82,911 tons annually. 





* The average number of persons belonging to each 
class of population in 1881 was as follows per thousand ; 
Commercial, 14; agricultural, 193 ; industrial, 134, 
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The Flax Supply Association of Belfast are doing good 
work in encouraging the growth of flax; and I would 
recommend the perusal of their annual report to those 
especially interested in this trade. The numbers em- 
ployed in agriculture are practically the same in 1881 as 
in 1871. The decrease in the domestic class is no doubt 
due to the landowners feeling the effect of falling rents. 
For the decrease, however, in the commercial class I do 
not see how to account, 

As already pointed out, agriculture is the main in- 
dustry of Ireland. To give an idea of her agricultural 
wealth, I quote the number of live stock in IreJand in 
1865 and 1887 : 


Horses. Cattle. Sheep. Pigs 
In 1865 548,339 3,497,648  3,697,¥56 1,305,953 
In 1887 557,405 4,157,404 3,377,826 1,408,456 


It will be seen that Ireland is richer now in the number 
of horses, cattle, and pigs, than on our last visit in 1865. 
I am not aware that there are any correct reeords of the 
total value of the exports of agricultural produce ; but its 
importance may be gathered from the following figures 
furnished in the Fair Trade Gazette by Mr. Tallerman in 
regard to one portion, namely, the cattle imports into 
Great Britain from Ireland, which are considerably more 


than from all the rest of the world put together : 
Cattle. Sheep. Pigs. Total. 
Cattle imports from Ire- 
land 719,673 734,213 421,285 1,875,171 


Foreign and colonial im- 
ports oe oe ° 
Excess of animals from Ire- 

land. .. ss ee 400,102 399,934 495,293 

There is thus an excess of 400,000 cattle from Ireland, 
and the same of pigs; and anet excess of 495,000 animals 
of all kinds imported from Ireland, as compared with the 
foreign and colonial imports into Great Britain. 

The following are given by Dr. Grimshaw as the ex- 
ports of cattle, sheep, and pigs: 


319,571 1,088,956 21,351 1,379,878 








Cattle. Sheep. Pigs. 
1865 247,734 582,453 883,452 
1875 596,318 917,979 463,418 
1887 669, 253 548,568 480,920 


The foreign meat supply of England comes very largely, 
not as livecattle, but asdead meat of the valueof 13,250,000/. 
annually. It is killed in New Zealand, Australia, and 
South America, and shipped here in frozen chambers. 
Depend upon it that it will not be long before the fat 
cattle are killed in Ireland, when proper arrangements 
are made for keeping the meat cool in transit. Mr. 
Tallerman states that a live ox sent by rail and driven to 
the butcher loses 24 lb. weight of meat by the three days’ 
travel. In addition to this gain of meat by killing 
the animal on the spot, the cost of carriage would be 
less, and the poor cattle would be spared the torture 
of a sea voyage. What I feel, however, is that, while 
every attention should be given to this the most im- 
portant part of the trade of Ireland, it holds good in 
agriculture as well as in manufactures that attention 
to the smaller articles of trade often insures large results, 
Just as Fox’s patent for umbrellas has earned more money 
than Nasmyth’s steam hammer, so in agriculture, if more 
attention were devoted to cheese, butter, and cream, eggs 
and poultry, Ireland would take a large part of the money 
which England at present pays daily to France and Den- 
mark for these articles, 

For agricultural machines having for their object the 
ing of manual labour the following increase has taken 
place : 








Churning Reaping and 
Total. Machines, Mowing. 
1865 24,958 1,085 
1885 30,364 2,653 9,014 
Increase 5,406 1,805 7,929 


With regard to the encouragement of the butter in- 
dustry, no man has done better work for Ireland than 
Canon Bagot. In his book on dairy factories he points 
out that if practical information were disseminated 
among dairy farmers we should eventually keep at home 
the greater part of the 14,000,000/. at present paid annually 
to foreign countries for butter. He strongly recommends 
co-operative dairying, as it can best be carried out by the 
factory system. He has erected a model dairy at the 
Trish Exhibition in London, which every one interested 
in this subject should see. He has also established several 
factories in Ireland. If butter making is to succeed, it 
must be by the extension of the factory system, and the em- 
ployment of the best machinery furcreaming, churning, and 
mixing the butter. Besides, the manager of these factories 
must gain moreexperience by givinghis undivided attention 
to it, than each separate farmer can by giving only part 
of hisattention. The farmer will thus be able to give un- 
divided attention to his farm. In the butter factory the 
milk is at once creamed by De Laval’s or Peterson’s centri- 
fugal separators, and is immediately converted into butter, 
which is fresher, will keep longer, is purer, and ought to 
cost less, than that made on the old system of waiting 24 to 
48 hours for the cream torise. From 15 to 20 per cent. 
more cream can be got by the use of the separator, which 
means that a farm of thirty cows, producing 30 lb. of 
butter per day by hand skimming, will yield 34 lb. to 
361b. by using the separator. More than a hundred of 
these machines are now in use in Ireland. A description 
of the De Laval separator was given to this Institution in 
1882 (Proceedings, page 519). Sir Lyon Playfair confirms 
Canon Bagot’s opinion ; for in a lecture lately delivered 
hesays, ‘‘ The age of domestic manufacture is past. The 
conditions under which agricultural products can be 
manufactured by combination and machinery have been 
established. Creameries and butter and cheese factories 
abroad succeed because they are conducted under manu- 
facturing organisation, and not by isolated domestic pro- 


ducers.” 
(Zo be continued. ) 





MISCELLANEA. 
Tue Spanish Government is about to spend a million 
sterling in improving the port of Bilbao, 


A marine captive balloon is being tried at Toulon. On 
July 21 it was attached to the Indomptable, which then 
steamed away with the balloon hovering over it. 


The Edison and Swan United Electric Light Company, 
Limited, announce their intention of appealing against 
Mr. Justice Kay’s late decision. 


The hydraulic machinery for the Tower Bridge is to be 
supplied by Messrs. Armstrong, Mitchell, and Company, 
Limited, of Elswick, at a cost of 85,232/. 


The Whittingham County Asylum, Preston, is being 
fitted with twenty new lightning conductors and new 
earth plates—the system introduced by Mr. Joseph Black- 
burn, of Waterway-street, Nottingham. 


Sir Frederick Abel has been relieved of the routine 
duties of chemist of the War Department, and has been 
appointed president of a special commission on explo- 
sives, 

The Adelphi Theatre is lighted by 1500 incandescence 
lamps. The illumination of the auditorium is effected by 
eight 200 candle-power Edison-Swan lamps in the dome, 
besides smaller lamps round the galleries. 


The American Manufacturer states that work on the 
Nicaraguan Canal will be begun in next September and 
finished in 1893. The cost is put down at 10 millions 
sterling. 


Messrs. C. Churchill and Co., of 21, Cross-street, Fins- 
bury, E.C., have been appointed agents for the Brainard 
Milling Machine Company, of Boston, U.S.A. They 
also represent several other American firms, including 
that of Mr. L. S. Starrat, of Athol, Mass. 


On Saturday, July 21st, the Society of Civil and Mecha- 
nical Engineers visited the pumping station of the London 
Hydraulic Power Company now in course of erection in 
Millbank-street, Westminster, and also the pumping sta- 
tion at Falcon Wharf, Blackfriars, 


The gross receipts of the 23 principal railways in the 
United Kingdom for the week ending July 22, amounted, 
on 15,9054 miles, to 1,320,992/., and for the corresponding 
period of 1887, on 15,789 miles, to 1,323,833/., an increase 
of 1164 miles, or 0.7 per cent., and a decrease of 2842/., or 
0.2 per cent. 


The following _ todk place in the United States 
in June: 33 collisions, 22 butting collisions, 8 collisions 
at crossings, 12 derailments, 11 accidents due to defects 
of equipment, 8 accidents due to negligence, 11 to unfore- 
seen obstructions, and 35 from unexplained causes. Forty 
persons were killed and 125 injured. 


Seven years have elapsed since the last competitive 
trials of machine guns were carried out under the direc- 
tion of the War Office. Since then many improvements 
have been introduced and new guns have appeared which 
are thought to be superior to the old weapons. The 
authorities are consequently about to institute a new 
trial, so that the services may be supplied with the best 
weapon. 


The directors of the Birmingham Corporation-street 
Estate Company, Limited, have decided to light up their 
new buildings with the electric light. The electric light- 
ing plant has been designed by Mr. T. C. Sharp, the com- 
pany’s secretary, and consists of two dynamus capable of 
generating electricity for 800 sixteen candle-power lamps 
each, and two compound semi-portable steam engines, 
each of 50 indicated horse-power. 


We have received a photograph of an ingenious extem- 
porised locomotive crane, used by Mr. Cundy on the Tas- 
manian Main Railway. The jib is composed of rails, 
mounted on the front plate of the frame. The tiebars 
are connected to the rear end of the locomotive at each 
side, while the hoisting tackle consists of a crab on the 
tender. On lines where the directors do not feel justified 
in going to the expense of a permanent crane, Mr. Cundy’s 
example is worth following in emergencies. 


The Motala Engineering Company, Sweden, has just 
secured an order from a Gothenburg firm for a new steel 
steamer with three-cylinder engine. The new steamer is 
to have acapacity of about 500 tons, and will be built at 
the Lindholmen Shipyard, which belongs to the Motala 
Company. She isthe third of a series of similar vessels 
ordered for Gothenburg account at the Motala establish- 
ment, and there seems altogether to be a marked tendency 
to build cargo steamers. ‘The new steamer is intended 
for the Balticand North Sea traffic. 


There has lately been a trial of Gresham and Craven’s 
steam sanding apparatus on the Grande Central Belge 
Railway. The engine was coupled up to nine wagons 
with the brakes hard on on the tender and the last wagon, 
the rails being well lubricated with soap and water before 
the trial. The engine was tried without coupling rods, 
and when steam was turned on without sand being 
applied, the wheels simply revolved without any adhesion. 
The sanding apparatus was then started, and the slipping 
was gradually reduced until the engine got hold of the 
rails and moved forward. 


The Dutch-India section of the Royal Institution of 
Engineers of the Netherlands offer a prize of 500 guilders, 
about 42/., and a diploma, for the best practical manual on 
the adaptation of medical science to building purposes in 
Dutch India, and a similar sum will also be awarded by 
the Association for the Advancement of Medical Science 
in Dutch India, The jury by whom the awards will be 


made is to consist of three members of the first-mentioned 
society and two of the latter. The competition is open to 
all comers, and the essays may be written in Dutch, 
French, German, or English, Essays, signed by a motto 
only, and accompanied by a sealed envelope containing 
the name and address of the competitor, should reach the 
secretary of the section, Dutch India, at the Institute, 
Batavia, on or before the Ist of October, 1889, and the 
award of the jurors will be published before the Ist of 
April, 1890, 

On July 15 a monument was unveiled at Locne, 
Switzerland, in memory of the founder of the Swiss watch 
industry, Daniel Jean Richard, born at La Sague in the 
year 1665. In the year 1679 he saw a watch, which 
a horse-dealer had brought from London, and in the 
course of a year and a half young Richard had his first 
watch ready. He got plenty of orders, took his brothers 
for his assistants, and invented a machine which greatly 
facilitated him in his work. Inthe year 1700 he removed 
to Locne, where he died in the year 1741. His five sons 
continued his work, and already in the year 1802 Canton 
Neuenburg contained 4000, in 1838, 8000, in 1866, 15,000 
watchmakers. From Neuenburg the watchmaking in- 
dustry, which had already existed in Geneva since the 
end of the fifteenth century, spread to other parts of the 
country, and in the year 1880, 29,189 men and 14,716 
women were engaged in this industry. 


An interesting exhibition of the skill of workmen in 
their own trades will be opened at the Crystal Palace on 
August 18th, in connection with the National Co-operative 
Festival. The competition will be amongst working 
men members of the Industrial Co-operative Societies 
throughout the kingdom, and the special facilities offered to 
them to compete, by their respective societies agreeing to 
pay carriage on all exhibits, should openthe door to a very 
large and representative display of individual work. The 
prize list is a good one, and the Council of the Society of 
Arts—who have promised to appoint the judges—will also 
award one of their bronze medals in eighteen of the 
principal classes. In addition, there are many classes for 
all kinds of amateur work, women’s work, and children’s 
work, and for collections of interest, besides the very 
large display of floWers, fruit, vegetables, and honey from 
cottagers’ gardens, to be held on the same day. The 
secretary, Mr. W. Broomhall, 1, Norfolk-street, Strand, 
will supply any further particulars. 


A Bill for defraying the expenses of carrying into effect 
an agreement for naval defence with the Australasian 
colonies, and providing for the defence of certain ports 
and coaling stations, and for making further provision for 
Imperial defence, has just been issued. The Bill ratifies 
the agreement entered into with the Australian colonies 
for the providing by the Imperial Government of five 
cruisers of the Archer type, and two torpedo gunboats of 
the Rattlesnake type, and for the maintenance of the 
same by the colonies, and authorises in addition the ex- 
penditure of asum not exceeding 2,600,000/. out of the 
Consolidated Fund for military posts at home and in the 
colonies; coaling stations; barracks at coaling stations ; 
mercantile ports; heavy guns not yet allotted to par- 
ticular ports; for storehouses and magazines at home; 
and for incidental purposes. Power is given to raise 
money for this purpose by Exchequer bonds or otherwise. 
The Admiralty and War Office will be responsible for 
auditing the accounts and showing the money spent on 
account of the matters included in the Bill. 


The students of the Science and Art Classes in connec- 
tion with the Carron Iron Works have been very suc- 
cessful at the examinations held last May. Though but 
few in number it will be seon from the following Table 
that there were no failures: 
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A course of experiments was recently conducted at the 
camp at Chalons in the presence of M. de Freycinet and 
the heads of the Paris Military Commission, with the 
object of ascertaining the relative resisting powers of 
armour-plate and concrete-faced cupolas against meli- 
nite shells. The trials demonstrated that the shelter 
afforded by a layer of concre‘e 10 ft. thick to be greater 
than that of iron-protected metal plates, but in justice to 
the latter it must be mentioned that the armoured cupolas 
had already withstood five months of almost daily ex- 
posure to the heaviest shot and shell that could be 
directed against them. It was, however, concluded that 
the concrete facings were superior to the plain metal 
shields, and the two combined afforded almost perfect 
protection against melinite, whilst the metal alone showed 
an unexpected degree of resistance to the attacks with this 
explosive, fired in some instances at point-blank range. 
Some of the shells contained 197 lb. of melinite, neverthe- 
less, in spite of their battered plates and other damages, 
the two guns inside the cupolas were found serviceable 
and readily workable to the last, and the gunners could 
have maintained their positions at the piéces during the 





whole trial, 
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FOUR-ROLLER CANE-CRUSHING MILL AT THE GLASGOW EXHIBITION. 
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In a previous issue we made brief reference to the 
machinery shown by Messrs. Mirrlees, Watson, and Co., 
of Scotland-street, Glasgow, which, as we then stated, 
forms the largest exhibit in the machinery section of 
the Glasgow Exhibition. This firm make sugar ma- 
chinery a leading feature and do a very large business 
in this branch of engineering, having made and shipped 
to various parts of the world as much as 12,000 tons in 
the course of a year. 

One of their exhibits is a cane-crushing plant. It 
consists of a four-roller mill driven by a Licdacuied 
engine. The connection between the two is by spur 
gearing, which reduces the speed. This mill, illus- 
trated in Fig. 1 above, is of a design lately patented 
by the firm. The rollers are 26 in, in diameter by 
54 in. long. They are arranged in two inclined 
pairs, through which the canes pass successively, the 
resulting juice falling into a tray forming part of 
the framework. ‘The method adopted for driving and 
connecting the rollers is one of the principal features 
of the design. The main driving shaft passing under 
the mill carries a pinion at each end. One of these 
pinions is in gear with a spurwheel keyed on the shaft 
of the lower roller of the first pair, and this spurwheel 
also gears with another similar wheel keyed on the 
upper roller of the second pair, the pinion and the two 
spurwheels forming a train. On the opposite side of 
the mill this arrangement is reversed, the pinion 
driving the lower roller of the second pair, which in its 
turn is connected with the upper roller of the first pair. 
The mill is provided with driving gear and shafts for a 
carrier to feed the canes to the mill. This gear also 
works an elevator which takes away the crushed cane 
or ‘‘megass,” subsequently used as fuel. These are 
not shown at the Exhibition as they would occupy too 
much space. 

The following advantages are claimed for this design, 
as compared with the three-roller mill hitherto almost 
universally used. Firstly, that the strains tending to 
separate the rollers, amounting, in a mill of ordinary 
size, to some hundreds of tons, can be taken by bolts 
lying directly in the lines of stress. Such coincidence 
could not be obtained in the older type of mill, having 
its rollers arranged triangularly without impracti- 
cable complication. It is for this reason that break- 
ages of side cheeks are so common in three-roller 
mills, in spite of their massive construction; for 
the diagonal strains of the rollers in the three-roller 
mill have to be transmitted through the cheeks to the 
horizontal and vertical bolts. Secondly, the arrange- 
ment of gearing described causes the rollers to be 
driven by spurwheels of comparatively large diameter 
instead of by pinions of only the same diameter as the 
rollers, as hitherto. This should largely reduce the 
friction, whilst the diagonal arrangement of the gear- 
ing allows the opening of the rollers to be adjusted 
without materially altering the depth to which the 
wheels gear into each other, Thirdly, in the new 
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arrangement the ‘‘ trash turner” is entirely dispensed | nothing more would be needed, but this is not possible 


with. This, as all know who have worked cane rolls, is 
one of the most troublesome parts of the mechanism. 
Itis a kind of knife scraper used to direct the course of 
the canes between the first and second crushings. It 
could hardly be made strong enough to resist the strains 
coming on it, forgings 10 in. square being repeatedly 
bent or broken. ‘The canes collected between it and 
the top roller formed a powerful brake, usually absorb- 
ing a large proportion of the driving power. Owing to 
its position it was, moreover, difficult of access for 
adjustment, 

The mill shown at the Exhibition is of a medium 
size, suited to crushing about 15 tons of average canes 
per hour. This would be equivalent to about 1} to 14 
tons of sugar, according to the richness of the juice. 





in daily work, hence the need of some appliance 
similar to that we are about to describe. For this 
purpose hydraulic rams have been applied by this 
firm and other makers. They serve the purpose 
perfectly, but their application involves the use 
of an accumulator and pump. The cost of, and the 
space occupied by this apparatus, in addition to 
the fact that the hydraulic leathers and joints need 
a good deal of skilled attention, have prevented 
the method being largely adopted. What is needed is 
a simple means of applying a very heavy pressure 
through a very short range, less than half an inch 
being sufficient in even the largest mills. Messrs. 
Mirrlees, Watson, and Co.’s toggle gear, which is 


| shown in the Exhibition, is intended to meet this want. 


The engine for driving this mill is of the horizontal | We give an illustration of this gear in Fig. 2, above, 


type with a single cylinder 18 in. in diameter by 42 in. 
stroke. 


It will be seen to consist of two pairs of toggle levers 


It is non-condensing, because the exhaust | acted on by powerful spiral springs, such as are used 
steam would, in practice, be used for concentrating the | in the buffers of heavy 


rolling stock. The levers 


juice. It runs at the comparatively slow speed of 57 re- | press upwards against the nuts of the cover bolts, and 
volutions tosuit the working of the mill, and also because | downwards against the cap of theroller journal. They 
of the small amount of skilled attention usually obtain- | are formed with blunt knife edges working in Y grooves, 


able on sugar plantations. The principal features are 
the neat design of the trough-shaped frame, and a 
simple arrangement of automatic valve gear. The 
latter is of a well-known type, having double-beat 
circular valves, moved by cams on a revolving shaft 
acting on levers connected with the valve spindle. 
The levers are stepped, so that at a certain point in its 
revolution each cam ceases to sustain the valve which 
falls and closes instantaneously. The motion of the 
exhaust valve is invariable, but that of the admission 
valve is varied by the governor moving the levers to 
and fro, so as to hasten or retard the closing of the 
valves, The action of the gear is very satisfactory, as 
may be seen by the indicator diagram exhibited on the 
engine. The engine, in addition to driving the mill, 
also drives two lines of the Exhibition shafting by 
means of rope gearing run off the flywheel. The 
power needed, however, has never nearly reached the 
full capacity of the engine. The large spurwheel of 
the reducing gear is about 14 ft. in diameter, and is 
noticeable for the tubular arms of the body, which 
is in halves, and the way the segments are attached, 
the joints being accurately machined. The object is 
to facilitate transport, or the renewal of a toothed 
segment in case of accident. 

Another appliance relating to mills for crushing 
sugar cane shown by this firm is their patent toggle 
gear for giving an elastic pressure on the journals of 
the rollers. We have alluded to the great pressure 
needed for crushing the canes, and it is evidently 
desirable that this pressure should be kept uniform, so 
that, on the one hand, all the canes may be thoroughly 
crushed, and on the other that the mill may not be 
overstrained. If the feed of canes could be kept 
uniform and proportioned to the opening of the rollers 


| 





and in practice are found to work with an almost inap- 
preciable amount of friction ; a result no doubt largely 
due to the fact that each pair of levers forms an abut- 
ment for the other, rendering the strains self-contained 
and avoiding all sliding action under pressure. An 
essential feature of this arrangement is the compen- 
sating action of the toggle levers, in consequence of 
which the springs, when least compressed, and there- 
fore exerting their minimum thrust, act at the maxi- 
mum advantage, and vice versd ; so that by selecting a 
suitable spring the load on the journal may be made as 
nearly uniform as desired throughout the whole range 
of the movement. If made quite uniform the action 
is then identical with that of a hydraulic cylinder. 
The second noticeable feature on Messrs. Mirrlees, 
Watson, and Co.’s stand isa Yaryan concentrator, an 
illustration of which we give in Fig. 3, page 111. This 
is a new concentrator of American origin for which 
this firm have obtained the sole license for sugar pur- 
pose in England, the colonies, and other countries. 
Mr. Yaryan, the inventor, is an American engineer, and 
the apparatus had been already largely and most suc- 
cessfully adopted in the United States before it was 
brought to this country. In the manufacture of sugar 
on the plantation, as well as in the process of refining, 
concentration is one of the leading operations and the 
fuel for performing it forms one of the chief items of 
expense, At present, in well-equipped factories, the 
work is always performed by a double or triple effet 
apparatus. This contains a large heating surface in 
steam-heated tubes, the space in or around which is 
filled with the liquor under treatment. The first pan 
is heated with steam at about 101b. pressure, generally 
the exhaust steam from various engines, the second by 
the steam given off from the liquor under treatment 


























Aue. 3, 1888.] 


ENGINEERING. 





II! 








YARYAN 
CONSTRUCTED 


THE 


Catchall 









Collecting 
Chamber 









6886 


in the first, and the third by the steam from the liquor 
in the second, The result of this action is an economy 
of steam, and therefore fuel, represented theoretically 
by the number of pans. Thus, in a double effet one- 
half, and in a triple effet one-third of the fuel is theo- 
retically needed, as compared with doing the work in 
a single pan at one operation. 

The Yaryan concentrator also acts on this multiple 
effet principle, but its special feature is that the space 
in or around the heating tubes, as the case may be, is not 
filled with the liquor but only with a mixture of the 
liquor in a finely divided state and the steam rising 
from it. 

The general arrangement of the apparatus exhibited 
at Glasgow is shown in Fig. 3, above. As will be seen 
it consists of three horizontal vessels mounted on a 
light staging. It is provided with a condenser and 
pumping engine for maintaining a high vacuum in the 
last pan, and the engine is also provided with small 
pumps for feeding the liquor into the first pan, and 
withdrawing it, after concentration, from the last. 

The action of the apparatus will be understood from 
the diagram, Fig. 4, giving a simplified section through 
one of the pans and ‘“‘catch-alls.” The heating 
tubes, surrounded by steam, are divided into units 
or sections, known as “coils,” and consisting of five 
tubes coupled at the ends so as to form one passage. 
One of these ‘coils ” is shown in the illustration. Tts 
action may be taken as typical of that of all the coils, 
in the pan, of which there may be any number pro- 
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portional to the work to be done. The liquor enters 
the first tube of the coil in a small but continuous 
stream and immediately begins to boil violently. It 
is thus formed into a mass of foam, which contains, as 
it rushes along the heated tubes, a constantly increas- 
ing proportion of steam. As the foam and steam 
cannot escape by the inlet end of the coil, and as steam 
is being continually formed, the mixture is propelled 
forward at a high velocity, and finally escapes from the 
last tube into an enlarged end chamber, known as the 
separator. This is provided with baffle plates against 
which the mixture of steam and liquor impinges on 
issuing from the tube. The liquor falls to the bottom, 
whilst the vapour passes on to heat the next pan. 

The arrangement described is said to give an almost 
perfect. separation of the liquor and vapour, but to 
make doubly sure and to avoid the chance of losing 
any sugar, the vapour is next passed through the 
special form of catch-all shown in the illustration. 
This is also a part of Mr. Yaryan’s invention. Here 
the vapour is divided by tubes into a number of small 
streams, each of which impinges against the end wall 
of the chamber, giving up any drops of liquid carried 
over. The vapour itself escapes by the central pipe, 
This catch-all is found in practice to prevent any de- 
tectable loss even when used for liquors far more liable 
to foaming than those to be dealt with in sugar manu- 
facture. 

The advantages claimed for the Yaryan apparatus are 
many and important. The duty of each square foot of 
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heating surface is twice that which can be obtained in 
apparatus worked in the ordinary method, There is 
only a small quantity of liquor in the apparatus at any 
one time, and the circulation is rapid and compulsory. 
These are both very important points, seeing that the 
action of heat on sugar is injurious in proportion to 
the time during which it is applied, as well as to the 
intensity of the heat. The apparatus is found in use 
to be practically automatic and requires the minimum 
of attention. It can be started and stopped in far less 
time than that needed with the older apparatus, which 
will contain hundreds or even Pending 4 of gallons of 
liquor. 

At the present time Messrs, Mirrlees, Watson, and 
Co. are busy in executing orders for the Yaryan 
machines for sugar purposes. At the same time large 
numbers are being made in this country for use in 
chemical manufacture, paper-making, and other in- 
dustries. 

In addition to the objects we have described, Messrs. 
Mirrlees, Watson, and Co, exhibit on their stand a 
diagonal engine of one of their standard patterns, such 
as they make in several sizes for general purposes, 
They also show a boiler feed pump and some other 
examples of their manufacture. 


ELECTRIC LIGHT ENGINE AT THE 
- GLASGOW EXHIBITION. 

ON pages 112 and 114 we illustrate a large horizontal 
engine made by Messrs. A. W. Smith and Co., of the 
Eglinton Engine Works, Glasgow, and now being used 
for supplying power for electric lighting purposes at the 
Glasgow Exhibition. Fig. lis a side elevation, Fig. 2 
a plan, and Fig. 3 shows the novel arrangement of 
Smith’s valve gear with which this engine is fitted. 
As will be seen, the engine is compound, the high- 
pressure cylinder being 17 in. and the low-pressure 
29 in. in diameter. The stroke is 42in. The horse- 
power is 300 indicated. The general design of the 
er is clearly shown by our illlustrations, and it 
will be seen that the bedplate and framing is of the 
American type. The flywheel is 16 ft. in diameter, 
the arms being of }{ section, and the whole is filled 
in with wood so as to reduce air resistance. The 
crankshaft is of steel, the journals being 9 in. in dia- 
meter and 18 in. long. The webs of the cranks are of 
wrought iron. They are shrunk on to the shaft and 
then keyed. The crank-pin is of Whitworth fluid 
pressed steel. With the exception of the connecting- 
rods all parts of the motion are of steel, and the 
rubbing surfaces generally are adjustable. 

The chief point of interest is the modified Corliss 
gear, which is shown in Fig. 3, with one steam and one 
exhaust valve attached to each end. The eccentric 
rods give a vibrating motion to two wypers on one 
stud pin A. One eccentric rod actuates the steam valves 
B and b!, which regulate the admission and cut-off. 
The other rod actuates the exhaust valves C and C', 
There is nothing novel in the working of the exhaust 
valves, The outer ends of the steam valve spindles 
each carry a bell-crank wyper Dand D'. The vertical 
arms of these bell-cranks are formed with a double jaw 











112 


ENGINEERING. 


[Auc. 3, 1888. 








which receives and is connected by means of a pin to 
horizontal steel bars E and E'. The small ends of 
these horizontal bars are jointed by means of a pin to 
vertical links F and F', These links work freely and 
are simply carried at their lower ends on the projecting 
ends of the exhaust valve spindles, This arrangement 
gives a parallel movement to the horizontal bars E and 
E!, when the bell-crank wypers D and D" are put in 
motion. Then vibrating steam wyper G transmits a 
reciprocating motion to the two horizontal arms H 
and H!' to which it is connected by a pin attach- 
ment. The ends of these two arms H and H!' 
are fitted with steel adjustable pieces, which, in 
moving out from the steam wyper, come in con- 
tact with the ends of the horizontal bars E and 
E! and give motion to the bell-crank wypers D and D", 
thus opening the steam valves. The ends of the 
horizontal arm H and H' rest upon two cams J 
and J!, which are carried on a small shaft actuated 
by a system of wypers from the governor. It will be 
observed that as the arms H and H! engage with 
the horizontal bars E and E", the latter sink to a lower 
level until they sink under the end of arms H and H'. 
The horizontal arms of the bell-cranks have attached 
to them steel spiral springs with a dash-pot arrange- 
ment for closing the steam valves. As the cams J 
and J' are moved round by the governor, the action 
raises or lowers the ends of the horizontal arms H 
and H', causing a variation in the period of engage- 
ment of the same with the end of the horizontal bars 
of the wypers D and D', thus giving a correspondingly 
greater or less opening to the steam valve. The parts 
)' and E! show the position of gear with the steam 
valve being opened, and D E with the steam valve shut. 
With a varying cut-off the lead is practically the same. 

The novelty Messrs. Smith claim for this arrange- 
muent is the mode of actuating the steam valve auto- 
matically by means of the combination of bell-crank 
wypers D and D', the horizontal bars E and E!, and 
the cams J and J! acting with the horizontal arms H 
and H! in conjunction with the governor, 

The same firm have also at work in the electric light- 
ing department two Lancashire steel boilers. They 
are each 28 ft. long by 7 ft. 6in. in diameter, and have 
two 36in. flues each. Each flue has six Galloway 
tubes. The working pressure is 1001b, There is also 
an electric low-water alarm. 








CIVIL ENGINEERS IN INDIA. 
To THE Epitor oF ENGINEERING. 

Sin,—Permit me as an interested party to make a few 
remarks in reply to the article on ‘‘ Civil Engineers in 
India,” which appeared in your issue of June 1, for the 
insinuations, not to say misstatements of the high Indian 
official (at whose identity, if he be not a veritable Mrs. 
Harris, I can make a shrewd guess) are calculated to 
prejudice our cause unjustly, 

If these be the views that are instilled into the Secre- 
tary of State and India Office, a fair hearing is indeed 
hopeless, unless we are assisted by the press. 

his official says of the civil engineers, ‘‘ They have 
often directed all their energy to bringing the military 
men down to their own level of pay, or of driving them 
out of the department.” 

As a civil engineer of twenty years’ service in India I 
am tolerably well acquainted with their actions and ideas 
from before the commencement of any agitation, and I 
emphatically deny the charge. We have sought to be 
levelled up, not to drag others down. We claim an equal 
share in the loaves and fishes of the department, but do 
not grudge the Royal Engineers theirs. 

The official then proceeds to say, “‘ They claim to form 
a profession as honourable as that of the law. But where 
is their professional etiquette, their esprit de corps, their 
mutual toleration? . . . Wenever see one part of the legal 
fraternity petitioning Government to reduce the emolu- 
ment of another part.” 

Here the facts are wrong and the logic bad. 

When have the civil engineers petitioned Government 
to reduce the pay of the Royal Engineers? Is the legal 
profession a department of Government that it should be 
petitioned at all on any such matter? and are not such 
Government appointments as are in the legal line open to 
all who enter the profession ? 

What parallel can be drawn between a profession open 
to and entered by all alike, and a Government depart- 
ment the very constitution of which absolutely precludes 
esprit de corps, by maintaining invidious distinctions that 
have accidentally arisen in its gracual development. 

The civil engineers do not enter the department with 
their eyes open. It is only after they arrive in India that 
they find there is a section of the department enjoying 
privileges from which they are debarred, and this natu- 
rally causes jealousy and discontent, 

It is not exactly true, as stated by the official, that the 
civil engineers wash their dirty linen in public. A few 
rash letters have from time to time appeared, which in 
many cases have even been repudiated by other writers, 
and which it is no more fair to charge upon the whole 
body than the misdoings of any one member upon a whole 
profession, 

But the concluding paragraphs are the worst, and I am 
glad to see you do not indorse them fully: ‘* See the in- 
sane way...” tothe end. Now admitting that the distin- 
guished services of Sir J. Browne fully deserve their re- 
cognition, and avoiding all discussion on the Sind Pishin 
Railway; considering that the complaint of the civil 
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engineers is that the Royal Engineers are better off not | 
only in pay but specially in monopolising high appoint- | 
ments and Roeedin. how can the honour conferred upon 
Sir J. Browne give them any better hope of success? It is 
only another instance of the very thing they complain of, 
that the Royal Engineers somehow get all the plums. 
They may be worthy, but there are civil engineers quite as | 
capable. 

It is inevitable that when the Government of India in 
the Public Works Department and the India Office are 
virtually the corps of Royal Engineers, that it should be 
so. One would have supposed that principal of Cooper’s 
Hill would be an appointment specially suited to and re- | 
served for civilians, but it has always been held by a) 
retired Indian Royal Engineer, already in the enjoyment } 
of a pension, which is wealth itself compared to that on | 
which the civil engineer of the most distinguished service | 
retires. | 

As to the concluding sentences, they are simply untrue. | 
There has been no attack on Sir J. Browne because he has 
been knighted, nor even because he is a military man. 

There have been ever since the beginning of the Sind 
Pishin Railway numerous criticisms on waste, &c., attri- 
buted to the staff, but when it is remembered that 
Lieutenant Scott-Moncrieff, R.E., wrote a paper of which 
the key-note was, they were all quite new to railway con 
struction, it will be understood that there were at least 
some grounds for connecting the reports of extravagance 
with the staff. 

Personally I have no special grievance, that is to say, I 
have got on as well as any, and better than some of my 
civil contemporaries, but being a civil engineer in the 
Indian Public Works Department I cannot sign myself 
other than 

Dustypore, June 29, 1888. DISGUSTED. 

To THE EDITOR OF ENGINEERING. 

Srr,—I have the honour of representing in this country 
the body of civil engineers in India, and | beg your per- 
mission to be allowed to reply to certain statements which 
appeared in your newspaper of June 1 last. The civil 
engineers have always received generous treatment at 
your hands, for which they are grateful, but in this in- 
stance you have probably placed more reliance on the 
information supplied to you by ‘‘an Indian official of 
high rank” than it merits. he consequence is that 
your otherwise able exposé of the position causes you to 
ignore or becloud (if I may be permitted to use the ex- 
pression) the main issue. 

You have been misinformed by the Indian official, | 
whose looseness of statement recalls the famous articles in 
the Pioneer concerning the ‘‘mum” of Beluchistan. The 


| protest against so cruel and unjust a system. 





civil engineers in India have never ‘‘ devoted all” or any 
of ‘their energy to bringing the military men down to | 
their level.” The use of such an expression implies an | 
animus that should cause any information supplied | 
from that quarter to be received with some caution, | 
if not doubt. It is not against the military men any 
cry has ever been raised by the civil engineers in | 
India, so that the lecture on esprit de corps falls flat. 
It is against the system the cry is raised, and will 
continue to be raised until it is altered. The civil 
engineers contend for ‘‘ equality of emolument for officers | 
doing the same duties.” his has always been opposed 
by the military members (see Colonel Trevor, R-E., | 
Minute on the Report of the Committee assembled in 
1883). Since that date the Royal Engineer members of 





the Public Works Department have been admitted to | 


neers that the line would work at all. 








staff corps sterling pensions. The same boon is denied 
to the civil engineers ; if precisely similar treatment were 
extended to them one great grievance would be removed. 
But the military members, by abundant instances of pro- 
motions of their military colleagues over the heads of civil 
engineers, and their persistent denial of equality of treat- 
ment in any way, oblige the civil engineers to continue to 
In short, 
the elementary lecture on esprit de corps should be studied 
by those to whom it is not addressed by your informant, the 
official of high rank. Quoting his words, I would ask 
bim, ‘‘ Where is the mutual toleration” on the part of 
the military members, which it is so delightful to be- 
hold. You, Mr. Editor, in the concluding words of your 
article, wisely say, ‘‘ Let all co-operate for substantial 
concessions.” But, Sir, it requires the “‘all” to co- 
operate, and the military members will not co-operate, but 
steadily resist all attempts of the civil engineers to im- 
prove their condition. 

I would ask you to be good enough to find space for the 
following admirable extract from a paper which was sent 
to every member of the House of Commons on the eve of 
Mr. Henry S. King’s motion on June 8 It was not 
written by a civil engineer, nor by any member of the 
Public Works Department, but by an independent un- 
biassed writer of high position, who has studied the ques- 
tion. He says: 

‘The Indian Government praises the civil engineers 
effusively, professes to consider them the equals of their 
military colleagues, and is generally lavish in good words. 
Practically, however, a wide distinction is made. Mili- 
tary officers fill the highest ranks and hold the best places. 
They supersede civilians where the latter have worked 
heed ; they alone represent the department at head- 
quarters. A Special Military Public Works Department 
has been created, but that does not prevent officers from 
overflowing into the civil one. Reorganisations and orders 
from home make no difference. All this, of course, is 
not due to any particular malignity on the part of the 
military engineers, but simply to the natural inclination 
of all men, and particularly all official men, to take care 
of their own ‘Dowb,’ For the civil engineers, however, 
the result is the same. whatever the motive of their rivals 
may be. They find that, however competent they may 
be, however hard they may work, they are liable to be 
superseded by a military officer, and that the highest 
ranks of the departments are shut to them. They ask for 
a remedy for this grievance, and experience has shown 
that if one is to be obtained it must be through the effec- 
tive intervention of the Home Government.” 

Your “ official of high rank” ie again in error as to the 
honours conferred upon Sir James Browne. No civil 
engineer grudges him his encomiums and reward ; this is 
entirely imagination on the part of your informant; but, 
as I have already hinted, his mind is warped. General 
Browne had no previous experience of railway construc- 
tion; and quoting Captain Scott-Moncrieff, R.E., ‘the 
Royal Engineer officers sent on to the Sind Pishin Rail- 
way knew nothing practically about the technicalities of 
railway engineering ; did not know how to lay curves or 
set out bridges, did not know how to set out tunnels, and 
were ignorant on the subject of platelaying.” — : 

It is greatly to the credit of these amateur railway engi- 
But when this 
schoolboy task is held up asthe very acme of professional 
skill and high reward is given for it, poor human nature 
is sure to indulge in facetious, perhaps cynical, criticism. 
Remember, Sir, that the civil engineers were put aside 
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entirely for this work by the military members—civil 
engineers whose experience in railway work is beyond 
doubt. I maintain it is no apes de corps question. It is 
the system which outrages the feelings of the civil engi- 
neers, so that each abuse of their rights, each ignoring of 
their presence, so to speak, revives in their breasts the 
injustice they suffer from. They cry out for equality, and 
if this were granted to them instead of being withheld 
by the military members, justice would be done. I would 
venture to ask your informant, the official of high rank, 
if he does not put justice before esprit de corps, and if 
esprit de corps can exist when justice and fairplay are 
denied? 
I am, Sir, your most obedient servant, 
Henry A. GREIG. 
The Eaves, Belvedere, Kent, July 24, 1888, 





COPPER STEAM PIPES AND MODERN 
HIGH-PRESSURE ENGINES. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—As I was unable to be present when Mr. Parker’s 
paper was read before the Institution of Naval Architects, 
would you kindly allow me to answer the points raised in 
the discussion and to give the information which was re- 
quested at the meeting. 

In reply to Dr. A. i Kirk, I beg to say that the “‘ two 
notorious cases of steam pipe explosions” have both hap- 
pened since the steam pressures have been increased to 
meet the requirements of the new triple-expansive en- 
gines. Brazed pipes appear to have been good enough for 
the old type of engines requiring low pressure steam, but 
the fact that marine engineers are now driven to “serve 
brazed pipes with wire and to strengthen them with 
bands fitted at short intervals” (neither of which practices 
were ever resorted to before), I venture to think goes far 
to prove that brazed pipes have had their day and are not 
now to be relied upon under the altered conditions of 
steam pressure. 

No doubt ‘‘the goodness of a brazed pipe depended 
very much upon the skill of the tradesman who made it,” 
but it will be seen that from this very fact arises the un- 
certainty and danger, whereas in the manufacture of 
electro-burnished pipes there is absolutely no element of 
uncertainty, they are made automatically and by the 
operation of a natural law which cannet err, but which 
must and does produce a finished tube of absolutely 
uniform density, thickness, true circular section, and of 
great tensile strength ; every thin film of copper deposited 
upon the mandrel used in the process of manufacture 
must be separately acted upon, burnished, and compressed 
into a dense, silky, fibrous, and cohesive mass, possessing 
great strength, the ductility of which can be varied by 
varying the electro-chemical conditions under which the 
deposit is made. The copper may be made hard or soft. 

As to bends, Messrs. George Marshall and Co., of Sun- 
derland, are making special machines for bending and 
testing large steam pipes, and these combined with our 
own appliances will be found to meet every requirement. 

As to flanges, it will not be necessary to braze flanges 
on to the electro-burnished pipes, as the pipes can be de- 
posited much thicker at the ends to allow for flanges 
being hammered out cold, as shown by the specimens ex- 
hibited at Glasgow ; this is, as will be understood, quite 
impossible with a solid drawn pipe. 

In reply to Mr. Wigham Richardson I would refer to 
any standard work on metallurgy to prove that even very 
small quantities of arsenic present in copper makes it 
brittle and unworkable; so much is thisimpurity dreaded 
(asalso bismuth and antimony), and so extremely difficult 
is it to separate completely by the ordinary methods, that 
refiners of copper are now using the process of electro- 
deposition for the purpose of producing copper free from 
it, and this electro-deposited copper has now become an 
article of most extensive sale to solid-drawn tube and 
wiremakers, to be melted and cast into ‘‘ tube uses” and 
‘wire bars,” for the reason that the pure copper does not 
crack and split in the process of drawing, and far less 
“wasters” result where the pure copper is used in the 
manufacture. 

In reply to Mr, Clark, of Glasgow (agent for the 
Broughton Copper Company), I would say that it is un- 
doubtedly by the use of the simple little agate burnisher 
properly applied, that I am able to produce copper tubes 
which have been pronounced by one of the most prominent 
and influential solid-drawn tubemakers whois well known 
to Mr. Clark to be “‘ high-class tubes” of ‘ enormous” and 
** remarkable” tensile strength and ductility. 

I am aware that the Broughton Copper Company have 
given much attention to electro-deposition, and that it 
cost them 180/. per ton to deposit copper, not including 
the cost of the copper, which was still of a crystalline 
structure, and, therefore, of no practical value for a tube 
where strength is required, but they have never tried the 
use of a burnisher upon a revolving mandrel, and they 
have therefore proved that even at the great cost stated, 
the process of electro-deposition without the burnisher is 
useless for the purpose. Tube and wiremakers are, how- 
ever, large buyers in the open market of electro-deposited 
copper ; they buy it because it is pure, and they use it for 
the manufacture of the best class of goods. This electro- 
deposited pure copper is purchasable on the market at 
about 67. 10s. per ton over the market price of ‘* tough 
cake,” and even this low figure includes the cost of manu- 
facture, i.e., electro-depositing, as also the manufacturer's 
profit, agent’s commission for sale, and the railway carriage 
for delivery. This copper which has been already electro-de- 
posited to free it from its impurity, is then cast into shape, 
and afterwards drawn by expensive machinery requiring 
great power, into tubes or wire. I beg now to refer to Mr. 
Parker’s paper, and would remind you that it is based 
upon a perfectly independent investigation undertaken by 
him at the request and for the information of Lloyd's 








Committee, and so rigidly was this carried out that I was 
not allowed to be present when the tests were made, nor 
was I represented. Mr. Parker says in his report, ‘‘ in 
fact, during the operation of refining copper from the 
rough Chili bars, the finished article is automatically pro- 
duced in the form of a pipe, and all the impurities are 
extracted and can be collected.” So that during the time 
formerly occupied in electro-depositing the copper for the 
purpose of refining it, before being melted to undergo the 
process of drawing into tubes, I amenabled by the use of an 
agate burnisher upon a revolving mandrel to produce auto- 
matically (and at a comparatively trifling extra cost) a 
finished tube of any required size, and it will be self-evi- 
dent that the whole of the time occupied in the subsequent 
melting, preparing the ‘‘tube use,” and the process of 
drawing together, with the cost of these after processes 
and the neccessity for the expensive machinery used for 
drawing are all entirely saved. It will be also seen that 
it costs practically no more by the electro-burnishing pro- 
cess per pound or per ton weight of tubes to make the 
largest size tube than it costs to make the smallest size, 
a very different state of things as compared with the draw- 
ing process. The electro-burnishing process is equally 
capable of making a cylinder of 10 ft. diameter as well as 
of 10in. or of 1 in. diameter, or a brewer’s boiling pan of 
any required size and thickness with the bottom in one 
piece, or a calico or paper-maker’s cylinder. It is also self- 
evident that in refining copper by the application of the 
agate-burnisher upon a revolving mandrel ‘‘ copper tube 
uses” may be automatically made dense, free from holes 
and of atruly circular section, requiring no hammering or 
turning, the cost of which will compare favourably with 
‘tube uses” made as at present from melted deposited 
—s. 

have made the following extracts from the report of 
Proceedings of the British Association (Section G, 
Mechanical Science), which are interesting and valuable : 

Professor George Forbes, F.R.S., said, in reference to 
the future of electrolytic industries : 

“That, in his opinion, copper utensils such as were now 
made, by more or less connyphbeanenl processes, would ere 
long be made by electro-deposition at one-tenth or one- 
twentieth the present cost.” 

Mr. Swan also stated in reference to the copper in- 
dustries of Birmingham : 

‘*There is not a form, however complex, which copper 
may not most easily be made to assume by electro-deposi- 
tion. When it becomes understood by manufacturers 
how small an amount of electrical energy is required to 
effect the deposition of copper in every variety of form 
and in the largest and heaviest masses, I cannot doubt 
that this mode of treating copper will greatly extend in 
this centre of metallurgical industry.” 

Thanking you for according me your valuable space, 

I am, yours respectfully, 
Witi14mM Evmore. 
22, Great Castle-street, London, W., July 28, 1888. 

Since the above was written to-day, the following in- 
formation has been received and published in this evening’s 
papers : 

Explosion on a Steamer—Six Men Killed.—The Cunard 
steamer Umbria, from New York, arrived at Liverpool 
to-day, and brought particulars of an explosion which 
took place on board the steamer Konvoy, on the river, 
near Westport, Indiana, by which six of the crew were 
killed. The accident was occasioned by the bursting of 
the steam pipe that supplied the engines from the boilers. 
This took place at a quarter to two in the morning, when 
most of the crew were in bed. The six men who were 
killed were horribly mutilated, and burned almost beyond 
recognition. The Konvoy was a new steamer, built in 
February last. 


THE LONGRIDGE GUN. 
To THE EpiToR OF ENGINEERING. 

Srr,—Among my personal friends and others interested 
in the construction of ordnance, both at home and in 
foreign parts, much interest exists as to the result of the 
experiment made in April last at Woolwich with the 6-in. 
wire gun constructed from my designs for the War Office 
by Messrs. Easton and Anderson. In justice to myself I 
now give a brief statement of what has taken place in this 
matter. 

When I was invited by the War Office to make a gun I 
felt and expressed great he-itation in doing so on the ground 
that I was not a gunmaker, and I urged that the gun 
should be made from my designs at the Royal Gun Fac- 
tory. This proposal wasdeclined. Ithen asked to be put 
into communication with the superintendent of the Royal 
Gun Factory. This also was refused, and I was informed 
that no assistance could be given me from any Govern- 
ment department. 

In a pamphlet which I published in 1886 I said: 
‘** Although this experiment is t» be made at the expense 
of the Government, and for the information and use of the 
Government, I am refused all assistance from any of the 
Government departments, and have to evolve a gun, as 
the German philosopher did a camel, out of my own in- 
ternal consciousness. 

**This does not look like anxiety to give the system a 
fair trial under the guidance of the inventor; much rather 
has it the appearance of an unwilling assent to his under- 
taking a risk which may possibly lead to a failure alto- 
gether independent of the principles of his system. . . . 

** The trial of one gun, made under such circumstances, 
will not prove much one way or another, and it is quite 
possible that a failure may take place, in no way con- 
nected with the principle of construction which I have so 
long advocated, but which will be seized on as a conve- 
nient opportunity for condemning the system by those 
who do not understand it.” 

My forecast was not far wrong. The gun, as is well 
known, was reported in the newspapers of the day, and 











by the Secretary of State for War in the House of 
Commons, to have burst at the first round. 

It did not burst at all. It simply blew off the muzzle 
ring and a small piece of the cast-iron jacket, as I ex- 
plained in a communication which appeared in ENGINEER- 
ING on May 4. The real cause of the accident had nothing 
at all to do with my system of construction. I still believe 
it to be a longitudinal force arising from the friction of the 
products of combustion, the magnitude of which was quite 
unknown to me, and which has, so far as I can learn, never 
been suspected by any other artillerist. 

A day or two after the accident I wrote to the War 
Office, saying that the accident had nothing to do with 
the yur of the gun, that it could easily be repaired, 
and I suggested that the gun should be sent back to Erith 
for that purpose, and that I should be allowed to meet the 
bona Committee and explain my views before they 
reported. 

his was on May 2. I received not even an acknow- 
Jedgment of my letter; but hearing privately, about the 
beginning of June, that the Ordnance Committee had sent 
in areport to the War Office, I wrote on June 23 asking 
what they intended doing with the gun, and also that I 
might see or have a copy of the Ordnance Committee’s 
report. 

On June 29T was informed that my communications 
were receiving the consideration of the Ordnance Com- . 
mittee, and a little later I received a letter dated July 7, 
stating as follows: ‘“‘It is not intended to carry out any 
further experiments with your injured gun, and the report 
of the Ordnance Committee in regard thereto, being of a 
confidential nature, cannot be furnished.” 

To this I ventured to reply, stating that I thought it 
was ouly fair to myself that I should know the grounds 
on which such a decision had been arrived at, especially 
as I had not been afforded an opportunity of meeting the 
Ordnance Committee. I further said that I was ex- 
tremely anxious to know what cause they assigned for 
the accident, and that I could not understand how there 
could be anything of a confidential nature as between 
myself and the Government which could interfere with 
my being furnished with their reasons for a decision so 
adverse to my interests. The reply to this was simply 
a refusal to alter their previous decision. 

Such is a brief statement of my last dealings with the 
War Office. Mv forecast in 1886 was true to the letter. 
An accident in no way affecting my system of gun con- 
struction did take place, I was refused any opportunity 
of explanation, and the gun is condemned without further 
trial on a report of the Ordnance Committee which I, the 
inventor, am not allowed to see, 

Such a procedure is certainly not encouraging to an in- 
ventor, nor can I see how itis for the interest of the public 
service. Very different was the course adopted by the Rus- 
sian authorities. They asked me for a design, they consulted 
me on all details, they made a gun and communicated to 
me all the particulars of the trials. That gun, also a 
6-in. gun, has since fired 1000 rounds with heavy charges 
of black powder, 500 for endurance, then 500 for accuracy 
of fire. Peis not much corroded and is still a serviceable 
gun ; and they are now making others for the armament 
of one of their ironclads, 

I will only further say, that speaking now from actual 
results, these guns can be made at a very much less cost 
than forged steel guns, and in about one-third of the 
time, 

J. A. LONGRIDGR. 





EsquimMaALt Gravinc Dock: Errata.—The following 
corrections should be made in the account of the Esqui- 
mult Dock, which appeared in our issue of last week. 
The discharge of the main pumps should be 1800 gallons 
per minute, instead of 1600 gallons; the discharge of the 
drainage pumps should be 800 gallons per minute instead 
of 60 gallons. Line 19, second column of page 88, should 
read, ‘‘ bottom of the caisson chamber and recess,” in- 
stead of ‘‘ bottom of the chamber and caisson and recess.” 





Herrotr-Watt Cotitece.—The curriculum of the 
Heriott-Watt College, Edinburgh, is being extended to 
include the higher general and technical education. Lecture 
theatres and laboratories have been provided, the latter 
including separate laboratories for heat, light, electricity, 
electrical engineering, mechanical engineering, qualitative 
chemical analysis, quantitative analysis, and technical 
chemistry. There are both morning and evening classes, 
and the fees are most moderate. Students may also 
attend the classes of Edinburgh University at the same 
time. ae 
THE UnitTepD States Navy.—Liberal allocations for new 
steel cruisers are proposed in a Naval Appropriation Bill 
just reported to the American House of Representatives. 
The President is authorised to have constructed by con- 
tract two steel cruisers of about 3000 tons displacement 
at a cost, exclusive of armament and excluding any pre- 
mium which may be paid for increased speed, of not more 
than 240,000/. each ; one steel cruiser of about 5300 tons, 
to cost not more than 360,000/.; and one armoured 
cruiser of about 7500 tons, to cost not more than 700,000/. 
The amount of displacement tonnage in the four ships is 
to be 19,000 tons, as against 23,000 tons in six ships of 
1887. The whole estimated cost of the four is 1,540,000/., 
against 1,753,600/. for the six ships. It will be noticed 
that the average cost of last year’s ships was about 741. per 
ton of displacement, while in this year’s vessels an average 
of 80. per ton has been allowed. The 3000-ton cruisers 
are to be built under a guarantee to run at least 19 knots 
per hour, and the 5300-ton vessel is to steam at least 
20 knots per hour. In each ease the contractor is to 


receive 10,000/. for each quarter knot made above the re- 
quirement, and to forfeit 10,000/. for each failure of a 
quarter of a knot below the requirement. 
of the vessels is tp be built at a 


At least one 
nited States navy yard. 
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HORIZONTAL ELECTRIC LIGHT ENGINE AT THE GLASGOW EXHIBITION, 
CONSTRUCTED BY MESSRS. A. W. SMITH AND CO., ENGINEERS, GLASGOW, 


(For Description, see Page 111.) 













































































Flywheel 16.0° dia’ with 
Grooves for 9 Ropes 2°dia® 
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PROTECTION FROM LIGHTNING. 
THE present season of thunderstorms brings the 
question of protection from lightning into special 
prominence. It is a matter in which every one is 
interested, for the electric fluid is no respecter of 
persons, and strikes both at the hut and the palace, 
while it does not always spare the lonely wayfarer 
plodding along the road far from buildings of all 
kinds. It is, however, high and isolated edifices 
that suffer from it most ; churches, factories, farm- 





houses, and country mansions are specially liable 


to its attacks. There are, however, now very few 
of these not furnished with conductors which are 
presumed to afford complete protection. Usually 
they do, but still it is by no means uncommon 
to hear of the lightning leaving a stout con- 
ductor to play vagaries within the building, 
springing hither and thither, and leaving most 
unpleasant footmarks wherever it alights. Until 
very recently it was customary to assume that 
the lightning conductor was in fault when such 
an unexpected result was realised. Hither the 
joints were bad or the ‘‘earth”’ was deficient. 
Among rods of early date the latter was very often 
true, for they sometimes penetrated but a very 
short distance into the soil or ended in a 
stratum which became perfectly dry during the 
hot months of summer. But when every allow- 
ance has been made for such imperfections in 
construction and erection, there still remain many 
cases of failure which are not easy to explain 
without recourse to researches which have been 
made public during the last few years, and which 
tend to weaken our faith in the theories regarding 
protection from lightning which were current only 


be | @ Very short time ago. When electric self-induction 


began to be studied by practical men, it was seen 
that it must have a great bearing on the conditions 
under which a flash of lightning can pass along a 
conductor. The question of a more or less perfect 
earth loses much of its importance in the face of a 
counter electromotive force of thousands of volts 
suddenly generated in the rod, and opposing the 
quiet passage of the lightning. It only lasts the 
minutest fraction of a second, but then lightning 
cannot brook any delay, and it will strike out from 
the rod in gushes at any place where a neighbour- 
ing conductor offers it an alternative path, often 
traversing a foot or two of air, or piercing a brick 
wall in its attempt to escape. For purposes of 
analogy we may compare the effect of self-induction 
to that of inertia, to which it bears a great similarity. 
The rod is full of quiescent electricity, when sud- 
denly the lightning starts from the clouds, and 
with one mad spring through half a mile of 
sky, it enters the conductor, seeking to rush 
through it to the ground. But to do this it must 
set in motion the electricity with which the rod is 
already filled. The effect is like a piston coming 
down on a mass of water in a steam cylinder; an 
enormous pressure is set up, and the fluid seeks 
every avenue of escape, spurting through joints and 
stuffing-box, and sometimes carrying the solid iron 
of the cylinder cover with it. In the same way the 
electricity will often dart out from the rod, even 
though the lower end may make most excellent 
contact with the soil. The self-induction in the 
conductor is too great to permit of the electromotive 
force of the discharge falling immediately to a safe 
limit ; it is, no doubt, immensely decreased, for after 
a flash has traversed half a mile of sky a few feet of 
air is but a small matter. 

The difficulty of getting an electric discharge to 
traverse a metallic conductor has been demonstrated 
by Dr. Oliver Lodge ina very simple but convincing 
manner. He takes two Leyden jars and connects 
their inner coats respectively to the two terminals 
of a Voss machine. Between the outer coats there 
are practically three paths along which electricity can 


93 | travel, namely, the table on which they stand, an 


adjustable air gap between a pair of discharging balls, 
and an insulated wire. The table forms an imperfect 
conductor between the jars and the ground, while the 
insulated wire guarantees that the jars shall remain 
at the same potential. There are also a pair of ad- 
justable discharging rods between the terminals of 
the machine. Now, when the machine is worked the 
electricity accumulates in the jars, and while it is 
doing so the outer coatings remain at the same poten- 
tial, there being no current in the wire connecting 
them, and no tendency to spark at the air gap. The 
tension in the jars, however, rises until it is able to 
leap across the space between the terminals of the 
machine, whereupon there is an instant rush of elec- 
tricity between the outer coatings. There is prac- 
tically no path for it along the table, and hence, 
it must go along the conductor, or across the air gap, 
or by both paths. Now as the resistance of air is 


millions of times greater than that of metal, we 
might, at first sight, assume that there could be no 
spark between the terminals. But Dr. Lodge shows 
that when the conductor consists of 40ft. of No. 1 
(B.W.G.) copper wire, the discharge will as easily 
leap across a space of 14.3 tenths of an inch as take 
The effect of the self- 


the easy path open to it. 








induction is to raise the natural resistance of the 
wire from .025 ohms to something which is com- 
parable with 1}in. of air. If the copper wire 
be replaced by a similar length of thin iron 
wire (No, 27) having a resistance of 33.3 ohms, 
a still more unexpected result is obtained. The 
resistance of the metallic circuit is now 1300 
times as great as before, but instead of the dis- 
charge being able to leap a wider gap it can only 
bridge 10.3 tenths of an inch of air. If the con- 
tinuous circuit be made through a capillary tube of 
liquid having a resistance of some 300,000 ohms, 
the spark length increases to 16 or 17 tenths. 

We do not, however, need to employ even the 
very simple apparatus described above to demon- 
strate the tendency of an electric discharge to flash 
out sideways. If we take a yard of the thinnest 
platinum wire obtainable, and place it parallel to 
a thick copper rod, the ends of the wire being bent 
towards the rod until they approach it within a six- 
teenth of an inch, then, when the discharge from a 
Leyden jar is sent through the rod, it will be found 
that a part will leave it for the attenuated parallel 
path, leaping the air gap to reach it. The publica- 
tion of Dr. Lodge’s experiments has drawn atten- 
tion to certain researches upon lightning discharges 
for protecting telegraph instruments carried out in 
1864 by Professors Hughes and Guillemin. The 
results of the earlier trials are in substantial agree- 
ment with those of the later ones, except as regards 
the superiority of iron over copper asa conductor. It 
was found that no discharger would protect the coils 
of the instruments if a very powerful discharge from 
a large battery of Leyden jars was sent through it, 
and that if the discharger were replaced by a copper 
rod of 1 centimetre in diameter, sufticient electricity 
passed by way of the instruments to burn a fine iron 
wire. When, however, the wire was replaced by a 
flat plate, even of tinfoil, a very large measure of 
protection was obtained. We thus see that ordi- 
nary measurements of resistance applied to light- 
ning conductors may be very misleading if other 
conditions are not taken into consideration. 

When the existence and the effects of self-induc- 
tion are appreciated it is easy to point out the 
means to minimise the latter. Clerk Maxwell 
showed that ‘‘ the electromotive force arising 
from the induction of a current on itself is dif- 
ferent in different parts of the section of the wire, 
being in general a function of the distance from the 
axis of the wire as well as time.” Professor Hughes 
has also experimentally investigated the comparative 
effect of disposing the metal of a conductor in different 
ways. He found that self-induction is reduced 80 per 
cent. in iron and 35 per cent. in copper by using the 
metal in the form of a flat strip or ribbon instead of 
in a cylindrical wire, and that if the ribbon were 
divided longitudinally into bands, and these were 
placed a little distance apart, the self-induction was 
still further reduced. He therefore recommended 
the use of copper strips for lightning rods. Dr. 
Lodge has also pursued the same line of investiga- 
tions, using, however, the discharge from a Leyden 
jar, as more nearly resembling lightning than the 
interrupted currents of Professor Hughes. He 
proved, using the apparatus referred to above, that 
if a copper wire of given weight and length were 
employed to connect the jars, then when the air gap 
measured 8.36 millimetres the discharge would some- 
times take place by the wire and sometimes through 
the air. Ifa ribbon conductor of the same weight 
and length were substituted for the wire then the air 
gap must be reduced to 6.25 millimetres before the 
same conditions were attained, thus showing that 
the ribbon presented an easier path for the dis- 
charge than the wire, although the metallic resis- 
tance of the two was equal. Dr. Lodge’s experi- 
ments also seem to show that iron is quite as 
advantageous as copper as a material for lightning 
conductors, and he goes as far as to say that he 
considers the use of copper as doomed. It is well 
known that iron has far more self-induction than 
copper when tested in the ordinary way, and hence 
it offers a greater ‘‘ impedance” to the passage of a 
current than the other metal. But when the dis- 
charge from a Leyden jar is substituted for the 
interrupted current then a result is obtained which 
suggests the explanation that the magnetic qualities 
of iron have not time to come into play during the 
passage of the discharge. 

Now in what way are the experimental data we 
have mentioned to be applied in practice? Shall 
we abandon our accustomed plan of seeing that the 
joints of the conductor are well and securely made, 
and cease to care whether the “‘ earth” offers a great 
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resistance or not? He would be a bold man we 
think who would venture to do this. The utility 
of the old plan has been proved in so many thou- 
sands of instances that it would be most foolish to 
abandon it on the strength of laboratory experi- 
ments. A Leyden jar is not a thunder cloud, and 
it is quite possible that its discharge does not 
exactly simulate the effects of lightning. But 
it would be equally unwise to neglect the latest 
teaching of science, for although lightning con- 
ductors generally serve the purpose for which 
they are designed, there is still a long list of 
unexplained failures which disturbs our faith in 
their efficiency. The safe course seems to be to 
graft the new principles on the old practice. Let 
us abandon the old cylindrical rod for the flat tape, 
or, better still, for a number of tapes or small wires 
led down different parts of the building, so that 
they may be beyond the sphere of each other's in- 
fluence. Another point of importance is to provide 
plenty of electrostatic capacity for the reception of 
the flash, and thus to keep the electric tension 
moderate. Professors Hughes and Guillemin found 
that if they substituted a large condenser for their 
lightning discharger the result was far better. 
A splendid example of the protective power of 
an extensive metallic surface came to light in 
1873, when the conductors of St. Paul’s Cathedral 
were overhauled. It was found that the original 
conductors which had been erected for the protec- 
tion of the dome had been cut through in the course 
of some alterations, and partly removed. The lead 
covering was absolutely insulated from the ground, 
and had been for some years. During that time 
it is certain that it must have been the recipient of 
many lightning flashes, yet it had never suffered 
any injury. It had taken them all in like the coat- 
ing of a Leyden jar receives the output of a machine, 
and had held them until they leaked away down 
the wetted stonework, and thus gradually got away 
to earth. Unfortunately, leaden roofs are not very 
common in modern buildings, but where they exist 
they shculd be connected to the conductor at several 
pointe. This latter precaution is to avoid the 
destructive effects of the surging of the electricity 
which seems to take place after a flash, and it is of 
great importance. We have not, however, the space 
to enlarge on that point at present, but shall 
probably return to it in an early issue. For the 
present we must confine ourselves to the points 
mentioned above, with the addition of a caution 
against undue elevation of the point of a conductor. 
A lightning flash is too dangerous a visitor to be 
invited. Ample preparations must be made for its 
reception, but still its visit is not desirable, how- 
ever hurried it may be. 








COPPER STEAM PIPES. 

UnbeEr the heading of ‘‘ Electrolytically-Formed 
Copper Pipes” we published in these columns (p. 95, 
vol. xlv.) a brief notice of a method of depositing 
copper by electrolysis on a mandrel, the mandrel in 
the mean time revolving uniformly in a bath of sul- 
phate of copper, the electro-deposited copper being 
simultaneously acted on by an agate burnisher travel- 
ling parallel to the axisof the mandrel for the purpose 
of compressing the granular particles as they were 
laid down, into a fibrous structure. The interesting 
paper on ‘* Copper Steam Pipes for Modern High- 

ressure Engines,” read by Mr. Parker at the 
recent meeting of the Institution of Naval Archi- 
tects, held at Glasgow, throws some further light 
on the process, and gives the results of some 
valuable experiments made under his supervision. 
We print the paper in extenso (see page 125), and 
we also print on page 113 a letter from the inventor 
of this electro-depositing process, besides giving on 
another page an abstract of the discussion which 
followed the reading of the paper. This discus- 
sion was sustained by several well-known marine 
engineers, including Mr. A. Kirk, of Glasgow, 
Mr. F. C. Marshall and Mr. Wigham Richard- 
son, of Newcastle, Mr. Rennie, of London, and 
Mr. Clark, of Broughton, and we doubt not it will 
lead to still further discussion in the Press. The 
fatal disasters on board the Elbe and the Lahn were 
referred to by Mr. Parker, who had had every 
facility afforded him of thoroughly investigating the 
former of these catastrophes, and, seriously enough, 
since the paper was read we have news of the burst- 
ing of a steam pipe in America on board the steamer 
Konvoy, killing six men. 

The paper and the discussion mainly turned upon 
the new danger that has arisen now that we have 





reached to pressures of 1501b, of steam and up- 
wards, from the use of brazed copper pipes, and it 
was generally admitted that in the act of brazing, 
the copper in the immediate neighbourhood is 
heated to so high a temperature as to render it un- 
certain and treacherous. As Mr. Parker puts it, 
after describing the appearance of the fracture of the 
burst copper pipe in the Elbe, and some experiments 
by which, in other samples, the same appearances 
were artificially reproduced. ‘‘ From this it will be 
seen that, should a copper pipe be over-heated dur- 
ing the brazing operation, and seeing that the metal 
becomes perfectly brittle at not much above the 
brazing heat, the pipe might accidentally be cracked 
when in this brittle condition ; and, although the 
section of metal still remaining intact might be 
sufficient to sustain the cold water test pressure, 
yet the hot steam and accompanying strains might 
develop and deepen the crack, and the pipe ulti- 
mately give way at the working pressure. This I 
consider to be the true explanation of the Elbe’s 
steam pipe, and also that of the s.s, Lahn.” 

This is a decision which we believe has not been 
questioned, and it points to a danger now sufli- 
ciently manifest that it must engage serious atten- 
tion. 

We must refer our readers to Mr. Parker’s paper 
for the details of his experiments and need only 
briefly summarise the results here. As the result 
of three tests made by Messrs. Maudslay, Sons, and 
Field, to burst three pipes of equal diameter and 
thickness by internal hydraulic pressure the electro- 
deposited pipe stood a pressure up to 3450 lb. per 
square inch, the solid drawn pipe a pressure up to 
2200 lb. per square inch, and the brazed pipe a pres- 
sure up t» the same, viz., 2200 1b. per square inch. 
Testing strips from these pipes the tensile strengths 
at atmospheric temperatures gave 23}, 20}, and 
14 tons per square inch tensile strength for the 
electro-deposited, solid drawn, and sheet copper 
respectively, while under a temperature of 390 deg. 
Fahr., equivalent to the temperature of steam at 
200 lb. pressure, the respective tenacities were 15 
tons per square inch for the electro-deposited and 
soliddrawn material, and 104 tons for the cold- 
rolled copper sheet. 

The difference here indicated, about 50 per cent. 
in strength between the seamless tubes and the 
brazed ones, is outsidé of the deteriorating effect of 
the brazing on the surrounding metal when under 
the temperature of high-pressure steam, and this 
latter feature is really the one that gives engineers 
at present cause for alarm. As between seamless 
electro-deposited steam pipes and solid drawn pipes 
we do not at present express an opinion, and we 
expect it will turn in the end chiefly on the cost of 
production, for once the proved uncertainty of brazing 
has been eliminated, it is easy enough to secure a 
factor of safety according to strength to put the 
question of steam pipe explosions into the region 
of the past, at least at the steam pressures and tem- 
peratures we have arrived at up to the present time. 





SODIUM AND ALUMINIUM. 

TuE attention of chemists and metallurgists has, 
from time to time, during the last few years been 
directed to the notices of new processes for the 
manufacture of sodium and aluminium, two metals 
that have hitherto been little more than scientific 
curiosities. One of the first of these was the Cowles 
electric process,* which consists in the reduction of 
corundum, an ore of alumina, in the presence of 
charcoal and granulated copper, and whichis now 
carried on at Lockport, in the State of New York. 
The Cowles process, however, does not appear to 
have given pure aluminium up to the present time, 
and it is regarded as doubtful whether it will ever do 
more than give aluminium alloys. This was followed 
by the Castner sodium process,+ which, as we have 
already explained, differs from the old Deville 
process, chiefly in reducing a fused mass of soda 
compound, by the device of so weighting the 
carbon, which effects the reduction, with iron 
that the two ingredients are in perfect admixture 
as the liquid circulates in the crucible under the 
action of a comparatively low temperature. A third 
process, with which our readers have been made 
familiar, | bears the name of Dr. Kleiner, of Zurich, 
and consistsin extracting the metal by electrolysis 
at a low temperature from cryolite, a double 
fluoride of sodium and aluminium. [n this country, 





* See ENGINEERING, vol. xlii., p. 39, 
+ Ibid., vol. xliii., page 86. 
} Ibid., vol. xliii., page 279, 





however, the only aluminium process that has been 
brought into successful operation up to the present 
time is that known as the Castner process. To see 
this process at work a large party of scientists and 
others were invited to visit the new works of the 
company at Oldbury, near Birmingham, on Saturday 
last. Leaving Euston by the ordinary 9.30... train, 
the party reached Oldbury shortly before one, and 
after partaking of a substantial luncheon, they were 
shown over the new works by Lieutenant-General 
Sir Andrew Clark, chairman of the company, Sir 
Henry Roscoe, F.R.S., one of the directors and 
chemical adviser, and Mr. H. Y. Castner, the in- 
ventor of the process, and managing director. 
Much surprise was expressed at finding the works 
in so advanced a condition, considering that they 
were only commenced in October last, and that the 
whole of the plant and much of the machinery was 
novel in character. The works had been com- 
menced experimentally about a fortnight before, 
but they did not begin operations on a really 
practical scale until Saturday. 

The Castner sodium process, as is now tolerably 
well known, is a modification of the familiar Deville 
process—the only process that has hitherto yielded 
pure aluminium on a commercial scale. It differs 
from the ordinary Deville process, however, in 
carrying on the process of reduction at the com- 
paratively low temperature of 800 deg. Cent., 
whereas in the old process the temperature is 
usually 1500 deg. Cent. This modification allows 
of the employment of steel vessels of comparatively 
large size, instead of the small wrought-iron tube 
that was previously called for by exigencies of 
temperature, and is attended by a great deal less 
wear and tear of plant, as well as by a much larger 
production. Since the original Castner patents 
were obtained, their author has developed other im- 
provements, alike in his sodium and his aluminium 
processes, the principal of which are his system of 
charging the crucibles hot, and the use of larger 
crucibles, whereby a heavier charge can be treated in 
a shorter period. The crucibles, moreover, are now 
charged with the fused mixture, instead of receiving 
the solid ingredients in the cold state. The conjoint 
result of these several improvements is that the price 
of sodium has been reduced from about 4s. or 5s. to 
9d. per pound, while aluminium, which formerly 
could not be purchased for less than about 50s. per 
pound, and was only produced on a commercial 
scale at very few small works, is now manufactured 
at 10s. to 15s. per pound, and sold at 20s. per pound 
in practically unlimited quantities. The cost has 
been cheapened at every stage of the process, as 
we showed in our first description of the modus 
operandi* employed, and in operating on a large 
scale all the claims then made seem to have been 
amply verified. 

The first process witnessed by the visitors to 
Oldbury on Saturday was the making of the carbon 
compound, which is obtained by manufacturing from 
a mixture of melted pitch and iron, a coke which is 
afterwards finely ground and employed as the reduc- 
ing material in the production of sodium from the 
caustic soda. Alongside of this operation was 
shown that of the manufacture of sodium. For this 
part of the industry a very fine plant of twenty 
furnaces is employed, ranged in two rows in a 
building immediately behind a plant of Wilson pro- 
ducers, whereby the gas is generated that is em- 
ployed in the processes of heating and reduction. 
The caustic soda and the carbide of iron, employed 
as the raw materials of this process, are kept at a 
temperature of 800 deg. Cent. for about an hour 
and a half. During this time the sodium is distilled 
into small iron condensers. About 6 lb. of caustic 
soda produce 1 lb. of sodium and 5 lb. of car- 
bonate, and about 3 1b. of sodium and 10 lb. of 
chloride are employed to produce 1 lb. of aluminium. 
There is thus a considerable amount of handling of 
materials required, in order to get the final product. 
The residue obtained from the sodium process, 
which consists of 80 per cent. of carbonate of soda 
and of 20 per cent. of metallic iron, is lixiviated in 
special apparatus, and the solution of the soluble car- 
bonate is pumped over to the alkali works of Messrs. 
A. Chance and Co., from whom the Oldbury Com- 
pany purchase their caustic, and to whom they sell 
their carbonate under contract. The metallic 
sodium, after being collected from the condensers 
in dry iron pots, is brought into a separate shop, 
where it is packed in oil for shipment or for use on 
the premises. 

For the manufacture of the double chloride of 


* See ENGINEERING, vol, xliii., page 87, 
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aluminium and sodium, the company employs 
twelve regenerative heating furnaces, each 20 ft. 
high by 30 ft. long and 15ft. wide. There are five 
retorts in each furnace, or sixty retorts in all. The 
capacity of the plant is about 6000 1b. per day. 
The furnaces are charged with a mixture of alumina 
and carbon. When the charge has reached the 
proper temperature, which takes about an hour, 
chlorine gas is admitted in definite proportions, the 
amount being regulated by a series of valves. The 
process is continued for about two days, about 
100 lb. of chlorine being passed into the furnace 
daily. During the two days of the operation the 
double chloride is being continually distilled from 
the charge, and when the whole of the latter has 
been got out, the chlorine gas is stopped and the 
double chloride obtained is withdrawn from the 
condensers in the form of a solid crystalline mass 
of about 24 cwt. The double chloride contains 
about 12 per cent. of aluminium, and yields under 
treatment with sodium about 10 per cent. of alu- 
minium. The plant employed for the generation 
of chlorine is a modified Weldon plant, and is 
declared by Sir Henry Roscoe to be the most 
perfect Weldon plant extant. The same authority, 
speaking of the double chloride process as a whole, 
has just reported that ‘‘the plant necessary for 
carrying on this process is very extensive, and much 
of it is entirely novel in its character, and, in con- 
sequence, it is not in quite so forward or perfect a 
condition as that of the sodium manufacture ; but 
portions of it are complete, and these have been 
at work already satisfactorily, whilst the remainder 
is on the eve of completion.” The double chloride, 
on being withdrawn from the furnaces or stills, is 
stored for use in air-tight chambers, each capable 
of containing 2 tons. 

In the treatment of the chloride by sodium so as 
to produce aluminium, two special descriptions of 
furnace are employed at the Oldbury Works. One 
of these has a slanting hearth, somewhat after the 
form of a bathtub. The furnace is heated by gas, 
as are all the furnaces and other apparatus used 
throughout the works. The temperature of the 
furnace is about 1000 deg. Cent. The charge con- 
sists of about 25lb. of sodium, 80 1b. of chloride, 
and 30 lb. of cryolite, which is used as a flux. These 
materials are charged into the furnace through a 
hopper at the top, and after an interval of about an 
hour and a quarter the slags are drawn off, and the 
aluminium is run out into a cup at the bottom. 
About 8 lb. of aluminium are obtained from each 
charge. The second form of furnace employed does 
not materially differfrom the one justdescribed, except 
in regard to the method of withdrawing the charge of 
aluminium, which is allowed to settle to the bottom 
of a crucible, whence it is withdrawn by removing a 
plug in the bottom. In the latter case the alumi- 
nium is found enveloped in its slag, the latter having 
to be broken before it is withdrawn. Both furnaces 
are now under careful experiment, and it is probable 
that one will be detinitely adopted before long. 
The aluminium is cast in the form of small pigs not 
unlike the shape of pig iron. Each pig weighs 
about a pound. The visitors to Oldbury on Satur- 
day were each presented with a small piece of alu- 
minium, polished on one surface and unpolished on 
the others, which showed the remarkable lightness 
and brilliancy of the metal. They were also shown 
in the office of the works aluminium sheets of re- 
markable thinness and thin aluminium wire capable 
of supporting a very high strain. 

The chemical reactions that occur in the manu- 
facture of aluminium are as follows : 

1. The sodium process— 

6 Na HO + Fe C,=2Na+2 Nag Cos+6H+Fe. 

2. The chlorine process— 

Al, 03+3C+6Cl1+NaCl=Na Cl Als C16+3 CO, 

3. The aluminium process— 

Al, Cl.+6 Na=6 Na Cl+2 Al. 

Some years ago the late Mr. Walter Weldon, 
who was regarded as one of the first authorities on 
the subject, gave the approximate cost of each step 
in the Deville aluminium process, as carried on by 
M. Pechiney, of Salindres, France, as follows : 

Per cent. 
Production of the alumina ... oi ‘ss 10 
double chloride ... aor 8 

é », sodium and reduction of 

aluminium therewith ee TR 


Total a! ae cc, 
Assuming that the cost of the production of the 
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the cost of each step of the process would have been 
as under : 


Item. s. d. 
1, Cost of alumina ... 4 0 

. 43 Chloride ... a ioe 13 0 

3. », sodium and reduction... 23 0 
Total per pound of aluminium 40 0 


All three steps of the process have been cheapened 
by the Castner process, but of course in varying 
degrees. The alumina used in the production 
of aluminium by the Castner process does not quite 
cost a shilling. The production of chlorine, and 
the process for the production of the chloride of 
aluminium, have been successfully cheapened by 
Mr. Webster at the Solihull Works, and Mr. 
Webster’s improvements, together with those 
adopted or originated by Mr. Castner, have still 
further reduced the cost of manufacture at Oldbury. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE summer meeting of the Institution of Mecha- 
nical Engineers is this year being held at Dublin, 
so that the three capitals of the United Kingdom, 
London, Edinburgh, and Dublin, have during the 
last three years been the scene of the summer 
excursions of the Institution. The Council pro- 
pose still further to extend the principle, as next 
year’s meeting will, if arrangements now on foot 
are carried out, be held in Paris. Should the 
Institution really go to the French capital next 
year the meeting will, without doubt, bea great 
success, as were the Paris meetings of the years 
1867 and 1878. The meeting we are at present 
dealing with commenced on Tuesday last, when the 
President, Mr. Edward H. Carbutt, and the 
Council, were received at Trinity College by the 
Earl of Rosse, the chairman, and other members 
of the Local Committee. 

The members having assembled and the formal 
proceedings having been disposed of, the President 
proceeded to deliver an interesting address, of 
which we commence the reproduction in full on 
another page. In this address he has summarised 
a large amount of information concerning the past 
and present condition of Ireland, and the data he 
has collated, and the impartial conclusions which 
he deduces from these data, are alike worthy of 
most careful consideration by all concerned in the 
progress of our sister isle. A vote of thanks to 
the President for his address having been proposed 
by the Earl of Rosse and seconded by the Rev. 
Dr. Haughton, the reading of papers was pro- 
ceeded with, 

AUTOMATIC SLUICES. 

The first paper on the list was that which had 
been written by Lord Rosse, F.R.S., entitled a 
‘** Description of a Balanced or Automatic Sluice for 
Weirs.” This we shall print in full in an early 
number. The sluice consists of a vessel having one 
curved side and a flat side closing against a vertical 
seating. When closed, this vessel, which is slung 
from a horizontal axis at one of its upper corners, 
is filled with water, the pressure of which is exerted 
radially on the curved side. By suitable valves, 
however, the vessel can be emptied, and the pres- 
sure of the water against the flat side then opens 
the sluice. The sluiceis thus opened or closed with 
no more force than that required to work the valves. 

Mr. Strype, the engineer to the Dublin Harbour 
Works, was the first speaker. He said that the 
paper was especially interesting just now, from the 
fact of the rivers referred to in the presidential 
address, the areas flooded by the Bann, Barrow, 
and Shannon being proposed to be drained. He 
was sorry to hear, and he was sure the people of 
the district would be disappointed also to hear, what 
Mr. Carbutt said, that there was little prospect of 
the Bill for these works being passed. He thought 
that the arrangement described by the author 
could not be applied with success to rivers of 
large sectional area, as difficulties would arise, not 
met with in the smaller sluices referred to by 
Lord Rosse as having been at work at Parsons- 
town. Mr. Strype next referred at some length 
to Stoney’s sluices and described the arrangement 
by which the friction in lifting was minimised.* 
He said that he had had, many years ago, much the 
same idea as that embodied in the sluice described 
in the paper. He had found then that the in- 





* These sluices were described and illustrated by us 
some little time ago (vide ENGINEERING, vol xxxviii., page 
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vention had been put forward in France. The 
great objection to the plan was that just at the 
time when the sluice would be most wanted, that 
is when the river is most flooded, the sluice 
would be drowned out and unable to be opened. 
He thought that there might be a place for the 
arrangement on small rivers, as it could be easily 
constructed. 

Mr. Daniel Adamson said that the automatic 
action of a sluice was necessary for rivers subject 
to heavy floods on which there was traffic. If only 
the power of a child was required to open the 
sluices, and that child was not there when wanted, 
the water would not escape ; supposing, for instance, 
the river was to rise suddenly at night. He con- 
sidered it would not be an overwhelming engineer- 
ing feat to adapt the arrangement described by 
Lord Rosse to large rivers. The speaker referred 
to the desirability of developing the water carriage 
facilities of Ireland, and pointed out how much 
produce was imported, whereas if the means of 
cheap communication were afforded the surplus of 
provisions might be the other way. The speaker 
referred to eggs as a striking example, as much as 
6000 tons of eggs annually being received from 
Ireland by the Manchester district alone, while that 
district was quite capable of taking 7000 or 8000 tons 
of Irish eggs annually if they could be delivered 
economically. 

Mr, E. B. Marten said he had been engaged in 
work on rivers subject to quick floods, and these 
were the more serious, as there were mines which 
became drowned out if the floods occurred. He 
thought this sluice described in the paper seemed 
one that would have an extensive application. The 
author had said that the lifting could be made auto- 
matic, so that the sluice would not be drowned out, 
but the device had not been explained. He would 
be glad to have an explanation of how it was pro- 
posed to accomplish this end. 

Mr. A. Paget spoke on the subject of Stoney’s 
sluices, and said he failed to see how Mr. Strype 
could make good his contentions as to the working 
without friction. He considered the author's device 
as near perfect as could be in this respect, and many 
ways could be devised to work the valves automati- 
cally. He agreed with Mr. Adamson that such 
sluices could easily be made on a large scale. 

Mr. Griffiths, the President of the Institution of 
Civil Engineers of Ireland, said that he thought the 
device described was good for small rivers, and 
therefore an especial boon to Ireland, where they 
were plagued by numerous small streams. These 
rivers were more especially troublesome as they 
kept the country under water in time of flood, and 
the only persons that profited were the millers. As 
to Stoney’s sluices, the arrangement did not get over 
the friction altogether, but it certainly did reduce 
that undesirable element most materially. Stoney’s 
sluices could also be made automatic by working 
them with turbines started by means of the rising 
water. There would be no difficulty in making 
Lord Rosse’s sluice automatic. 

In replying to the discussion the author said he 
did not think when the idea first occurred to him 
that there would be anything new in the sluice as 
the arrangement was so simple, that it must surely 
have occurred to others before; still he had not 
met it elsewhere. In other sluices there was a 
chance of any large substance getting jammed and 
blocking them up so that they would not shut. In 
his device the axis was above water level. He 
illustrated on the blackboard a simple arrange- 
ment by which the opening of the valves would be 
worked through the action of a float, thus ren- 
dering the working automatic. The great thing 
was to get the sluice open in the event of a sudden 
and unexpected rush of water and so prevent the 
flooding of the country, which was so disastrous a 
feature. The miller would take care to shut the 
sluices when necessary so as to conserve the water 
necessary for working his mill. It was true that other 
sluices could be worked by means of turbines, but this 
involved complicated and costly machinery ; as also 
to some extent did even the system of having a 
travelling winch which was operated by hand, the 
gates being hooked up when raised. 

A vote of thanks to the author was moved by the 
President. 


Crock-Drivinc APPARATUS FOR ASTRONOMICAL 
TELESCOPES. 
The next paper read was one ‘‘On the Latest 
Improvements in the Clock-Driving Apparatus of 
Astronomical Telescopes,” by Sir Howard Grubb, 
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Dublin. We shall publish this paper in extenso, but 
meanwhile we may state that after dealing with the 
conditions to be fulfilled by a successful driving 
apparatus and describing some of the earlier devices 
employed to secure correct movement, it went on to 
give an account of two arrangements designed by 
the author, the one being that fitted to the twin 
equatorial shown by Sir Howard Grubb at the late 
Manchester Exhibition, described and illustrated by 
us on pages 626 and 630, vol. xliv. ; while the other 
was that of which we gave particulars and engravings 
in our issue of April 27th last (vide page 402 ante). 

The first speaker in the discussion on Sir Howard 
Grubb’s paper was Sir Robert S. Ball, the Astro- 
nomer Royal for Ireland. He first moved a vote 
of thanks to the author for his valuable contribu- 
tion, and in doing so pointed out that a really 
wonderful degree of accuracy was required in driv- 
ing a telescope used for photographic work. They 
first obtained the nearest approach to a mathematical 
point, namely, the intersection of two spider lines, 
and they then required that for an hour together the 
image of a star should be kept steadily on this point 
of intersection, and this with a telescope weighing 
many hundredweights. He added that he would be 
glad to see any of the members interested in astro- 
nomical matters at the Dunsink Observatory, but 
he regretted that he would not be able to show them 
there one of the beautiful instruments which Sir 
Howard Grubb had described. They had, at the 
observatory, the space to accommodate and the 
power to use such an instrument, but they were in 
want of a present of 19301. to enable them to 
purchase one of these photographic telescopes. 

Dr. Ryan asked whether it was worth while to 
make correction for refraction automatically. He 
said it was truly an intellectual treat to follow the 
author in his description of the wonderfully in- 
genious mechanism he had devised, by which not 
only could errors be corrected, but a correct position 
of the telescope could be established when once lost. 

Lord Rosse pointed out that the mechanism in- 
volved in the author’s arrangement was so compli- 
cated as to require very careful attention and more 
consideration than could be given by once hear- 
ing the paper read. The speaker’s own instru- 
ments were in the open air, and therefore he was 
compelled to have everything as simple as possible. 
A feature that had given him much trouble was the 
difficulty of keeping the mirror of his reflector in 
the correct position ; and it must be remembered 
that the difference of half a degree in the mirror 
was magnified to one degree to the observer. If 
the mirror were clamped too tightly the speculum 
was put out of shape, whereas if it were not firmly 
secured it would shift on its bed. He had tried 
photographing stars, and had kept the star for one 
hour and a quarter with only a deviation of the 
sixteenth of a sixteenth of an inch. But this was 
not enough, and had given a blurred image. The 
telescope of Mr. Roberts had a mirror of silver on 
glass which was of less weight than speculum metal. 
The speaker had found hand correction most tedious, 
and if the controlling apparatus devised by Sir 
Howard Grubb could be brought into use, it would 
be a great boon to astronomers. 

The next speaker was Mr. W. H. Maw, who re- 
marked that the apparatus which Sir Howard Grubb 
had described was so perfect that it afforded little 
scope for discussion. He thought, however, that 
it might be of some interest if the measures of time 
mentioned in the paper as defining the delicacy of 
the apparatus were translated into measures of 
distance. He believed that the apparatus described 
had been specially designed for use with the class 
of telescopes which had been selected by the 
Congress at Paris last year as being best adapted 
for carrying out the photographic survey of the 
heavens. These telescopes were refractors of 13.1 in. 
aperture and about 11 ft. focal length, and as the 
tube of the telescope would be mounted at about 
the middle of its length, it followed that the photo- 
graphic plate would be carried at a radius of about 
5} ft. But in such a telescope the image imprinted 
upon the plate by a twelfth magnitude star would 
be a small disc only about ~}, in. in diameter, and 
it followed that a shifting of that image by less than 
yoyo in. would be quite sufficient to cause serious 
distortion. The problem which Sir Howard Grubb 


had to face, therefore, was that of carrying a plate- 
holder at a radius of about 5ft. Gin. and giving to 
it a motion so perfectly controlled that it should 
never be one-thousandth of an inch in advance or 
in arrear of its proper position. This was no trifling 
problem to deal with, and that he had been able to 





deal with it so successfully was, the speaker con- 
sidered, a matter of which Sir Howard might justly 
be proud. 

Mr. H. Davey, of Leeds, said he would not speak 
as to the astronomical part of the subject, as on 
that he had practically no knowledge. But he had 
given some attention to the synchronising of clocks, 
and would give some explanation of the plan he had 
followed. The speaker, by means of a sketch on 
the blackboard, illustrated this device, the main 
feature of which was that by means of an electrical 
contact the seconds pendulum only received an 
impetus once every minute instead of every second. 
He would ask the author if he had considered the 
plan followed in multiple telegraphy, by which ac- 
curacy of motion was obtained, formerly by means of 
tuning-forks, but now by the use of vibrating reeds. 

Dr. Johnson Stoney pointed out that theapparatus 
of theauthor was farlesscomplicated than would seem 
from followinga description involving the use of many 
diagrams. Asamatter of fact the arrangement was 
very simple, and it was herein that one of its greatest 
merits was to be found. s for the effect of refrac- 
tion, that could at a considerable distance on each 
side of the meridian be approximately corrected by 
an alteration in the speed of driving. It was a 
great pity that the use of large telescopes was 
attended with such difficulties, and he doubted 
whether some of the difficulties attendant upon the 
supporting of large masses in reflecting telescopes 
would be got over. In Lord Rosse’s reflector, 6 ft. 
in diameter, the difference between a circular arc 
and the proper parabolic curve only amounted to 
about a ten-thousandth of an inch at the circum- 
ference, so that the care with which distortion had 
to be avoided might be imagined. At present there 
were undoubtedly great difficulties in using reflectors 
for photographic work, but it would be an im- 
portant thing if they could be overcome, as other- 
wise reflectors were admirably adapted for photo- 
graphy, all the rays being brought to one focus 
instead of this only being approximately the case as 
in refractors. He concluded by directing attention 
to the directness of the control in Sir Howard 
Grubb’s apparatus, and by expressing a hope that 
they in Dublin would not be left permanently with- 
out a photographic telescope. 

Mr. Jeremiah Head seconded the vote of thanks, 
and in the course of his remarks pointed out that to 
attack the problem the author had mastered so com- 
pletely, a man must be at once a mechanical engi- 
neer, clockmaker, a photographer, and an astro- 
nomer. There was, however, one lesson to be 
learned from the paper, and that was that the great 
fundamental principles of physical science are com- 
mon to all branches and underlie every investigation 
that the natural philosopher may be engaged upon. 

In replying to the discussion, Sir Howard Grubb 
said that many points had been answered in the course 
of the discussion. 

With regard to what Dr. Ryan had said as to auto- 
matically correcting the position of telescopes to 
counteract the effect of refraction, he might say 
that that was a difficult problem involving complex 
movements. The effect of refraction was to cause 
an apparent movement of a star’s image in a 
direction vertical to the horizon, and this (except 
when the star was on the meridian) involved correc- 
tive movements of the telescope in right ascension 
and declination jointly. To some extent, however, 
it w1s possible to correct for refraction by adjust- 
ing the driving rate of the telescopes, as for reasons 
into which he need not then enter, one effect of 
refraction was to reduce the apparent rate of motion 
of the star.* As regarded the supporting of mirrors 
of reflecting telescopes, he pointed out that the 
movement which took place when the direction of 
the telescope tube was altered was of two kinds, 
namely, one due to the springing of the supporting 
levers and the other to the shifting of the mirror on 
those levers. The latter source of error he had 
reduced successfully by making the back of the 
mirror convex instead of flat, so that if it shifted 
the reflected rays were still directed to the same 
point. In conclusion he remarked that it had been 
objected in some quarters that he was going into 





* This point may perhaps be made clear by the follow- 
ing considerations: ‘The effect of refraction is to make a 
star visible before it has really risen above the horizon, 
and on the other hand to cause it to remain visible after 
it has actually set. Thus the time which elapses between 
a star’s apparent rising and apparent setting is greater 
than that between its real rising and real setting, or in 
other words the apparent motion of the star when describ- 
ing its are above the horizon is slower than it would be 
if refraction did not exist. 








unnecessary refinements in arranging to control 
errors of one-fortieth of a second, but as a matter 
of fact he had been asked by one astronomer to 
control the movement to one-hundredth of asecond. 

At the conclusion of the discussion of Sir Howard 
Grubb’s paper, the members adjourned to the 
dining-hall for lunch, when they became the guests 
of the Local Committee. The Committee also further 
extended their hospitality to the Institution by 
inviting them to an excursion in Dublin Bay on 
board one of the London and North-Western Rail- 
way Company’s fine boats which run from Dublin 
to Holyhead ; this steamer, the Violet, being kindly 
lent by the company for the occasion. Fortunately 
the weather was fine, and the beautiful marine 
landscape, which the neighbourhood of the Irish 
capital affords, never appeared to greater advantage. 
In the evening the annual dinner was held at the 
Royal University of Ireland, by permission of the 
Senate. 

On the second day of the meeting, Wednesday, 
the 1st inst., three papers were read. The first of 
these was the contribution of Mr. Samuel Geoghegan, 
the chief engineer to Guinness’s brewery, and one 
of the local secretaries. In this paper the railway 
system which the author had devised for conveying 
materials to different parts of the premises was 
described, and the rolling stock used was also dealt 
with. We have on a previous occasion illustrated 
some of Mr. Geoghegan’s clever devices, and intend 
shortly printing his paper in extenso. The paper 
was followed by a good discussion. The second 
paper read was that of Mr. Griffiths, in which the 
double dredger used in the port of Dublin was de- 
scribed, more especially in connection with the 
frictional gearing used thereon. The Hon. Charles 
A. Parsons, of Gateshead, read the third paper, 
and in it described his compound steam turbine and 
turbo-electric generator. The discussion upon this 
paper was adjourned until the next meeting. A paper 
by Mr. A. W. N. Tyrell, on the ‘‘ Rathmines and 
Rathgar Township Water Works,” was taken as 
read, and another contribution on ‘‘ Roller Flour 
Milling,” by Mr. H. Simon, cf Manchester, was 
adjourned. In the afternoon there were excursions 
to the Great Southern and Western Railway Com- 
pany’s works at Jnchicore, an establishment we 
dealt with in our last issue, aud to the Rathmines 
and Rathgar Water Works. On Thursday (yester- 
day) visits were paid to Guinness’s brewery, and to 
Messrs. Power’s distillery. To-day the members 
visit Belfast, where Messrs. Harland and Wolff's 
shipyard will form a prominent feature, whilst a 
large number of works are open to inspection. On 
another page we describe Messrs. Harland and 
Wolff's yard ; the remainder of the excursions we 
shall deal with next week. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our last issue we gave some account of the 
first day’s proceeding at the recent summer meeting 
of the Institution of Naval Architects at Glasgow. 

On the second day, Wednesday, the 25th July, of 
the meeting, the members assembled again in the 
large room of the Corporation Galleries, which, how- 
ever, was not at all too big, if indeed big enough, 
for the large audience. Good attendances are a 
notable feature of the meetings of this Institution, 
and perhaps there could be no better evidence of its 
prosperity and the good work it is doing, but we 
think this recent Glasgow gathering has excelled all 
others in this respect. It is pleasant to add, too, 
that the membership was largely increased during 
the meeting, between forty to fifty members and 
associates being added to the list. It is a comfort- 
ing thing to find that what may be called the 
keynote industry of the empire is so much alive. 
Our country can never much dwindle so long as she 
retains her grip of the shipping industry, so that 
the Institution of Naval Architects may be looked 
on as a pulse of the commonwealth. Just now it is 
beating very healthily. 

The first business on the programme was the 
reading of Mr. Parker’s paper on 


Copper STEAM PIPEs, 

This paper we print in full on page 125 of our 
present issue, and as we make some comments on 
it in another place we may therefore at once pass to 
the discussion it evoked. 

Dr. Alexander C. Kirk was the first speaker. He 
pointed out that brazed copper pipes had proved 
good servants to engineers for many years, and they 
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must not lightly be thrown away because they had 
failed in a few cases when tried under new condi- 
tions. If made by a good tradesman copper pipes 
were capable of filling the place required for the pur- 
pose, but the value of the pipe depended upon the 
skill of the workman. Up tothe present there were 
only two notorious cases of explosions of copper 
steam pipes on board ship. Reference had been 
made to the irregularities in the thickness of the 
copper in the pipes taken as examples, but he would 
point out that the gauge of metal was not arrived at 
by any abstract calculation, but by actual experience, 
the result of many years’ practice, and all the 
irregularities would be covered if the work was 
done by a competent workman. He thought, how- 
ever, that if these unbrazed pipes were introduced, 
the engineers would be entitled to a reduction of 
25 per cent. in the thickness of metal used. But even 
if there were no longitudinal seams there would still 
be the necessity of brazing on flanges. There was 
also the difficulty of bends, and he hadnevermet any 
data which would throw light on the effect of bend- 
ing 12-in. pipes; although brass castings might be 
used in such positions. So far as information went 
up to now built and brazed pipes must be used for 
bends in large-sized pipes. In conclusion the 
speaker said that the method explained by Mr. 
Parker marked what might be an important ad- 
vance, but it would not necessarily replace the old 
plan of making copper steam pipes. 

Mr. F. Marshall, of Newcastle, dwelt chiefly on 
the question of brazing on flanges, and in order to 
throw some light on this subject he had had some 
tests made with a piece of copper, of which the fol- 
lowing are the results he detailed: The piece of 
metal was shown together with the test pieces cut 
from it as explained. The history of the piece 
of copper in question is as follows: It was 
delivered at Messrs. Hawthorn, Leslie, and Co.’s 
works as a circular disc and was hollowed cold 
by a mallet as a in Fig. 1. It was then heated 
to a blood-red heat and dished hot with a mallet 
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as at b. <A circle was then cut out of it and 
the inner edge drawn square, still being worked 
at blood-colour heat as atc. The flange was then 
put on it and it was brazed over a flat fire, the 
upper part having an iron plate cramped on to keep 
the heat down and to stiffen the copper piece used 
for holding it as at d. The iron plate was clayed 
over on the inside. The flange was successfully 
brazed on, and on cleaning the piece afterwards 
minute cracks were observed for about five-sixths 
of the circumference. After cutting the flange off 
it was bent to show the effect of the cracks. This 
history was given by the foreman. The workman 
who carried on the operations is one of the most 
skilful of the firm’s men. Two pieces were cut out 
of the copper where there were no cracks, and they 
were heated over a fire. The first piece was heated 
until on the point of melting, as was proved by the 
specimen shown at the meeting, the underside being 
fused and just ready to drop. On the upper side 
a piece of spelter (solder) was melted long before 
the temperature was too much raised. This piece 
had the overhang weight of itself when on the point 
of fusing, as shown in Fig. 2, but no cracks were 
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developed, and it had been flattened out afterwards. 
The other piece was just heated too much, and a 
piece dropped off it, as it was not able to bear its 
own weight. The second piece had developed the 
small cracks similar to those in the original expan- 
sion joint piece. From the flat portion near the 
defects two test pieces were cut and tested. One 
was well hammered, the other was annealed. The 
test results showed them to be very good, the an- 
nealed piece showing a tensile strength of 13.9 tons 





per square inch, with 45 per cent. elongation in 
4in. The hammered piece had 14.95 tons tensile 
strength, with 29 per cent. elongation. The speaker 
said the conclusions drawn were that the heating 
experiments show that the defects referred to are 
only produced at a temperature varying very little 
from fusing point, and that the margin of tempera- 
ture at which the copper is brittle is so small that 
it is very improbable that it can be reached, except 
very locally, without some part showing by the 
blistered appearance that the copper has been over- 
heated. The makers of the copper were J. Bibby 
and Sons, of Garston. 

Mr. Marshall wished to confirm what Dr. Kirk 
had said about brazed pipes, and would point out 
that in the case of the Elbe it was not the brazed 
seam that gave out, but the metal all along by the 
seam (Dr. Kirk interposed that that was always the 
case). For flanges he would suggest that it might 
be necessary for brazing to be done away with 
altogether, and the old practice of rivetting on 
flanges again returned to. 

Mr. Rennie said that the making of copper pipes 
had advanced so little compared to other branches 
of engineering, that one ought to hail with delight 
any improvement in this direction ; and especially 
in connection with that part of the subject which 
related to bends and joints. Really it seemed that 
the modern engineer was content to accept the 
conditions under which Alexander the coppersmith 
worked, for he could not see that any change in 
practice had been made since the days of that crafts- 
man. He considered, however, that a start had 
been made at last, and what Mr. Parker had shown 
was an immense improvement. There were one or 
two points, however, on which he would be glad 
for further information. The example of electro- 
deposited copper pipe referred to in Mr. Parker’s 
paper, and which was before the meeting, showed 
a great protuberance or enlargement of diameter 
at one end where the rupture ultimately occurred, 
whilst the examples of pipes made on the other 
processes were not similarly distorted. This the 
speaker imagined, showed that the metal had 
not been of so uniform a thickness in the pipe 
made by the new process, as in the other instances. 

Admiral Sir John D. Hay pointed out that the 
copper as electro-deposited was very granular, the 
particles having small cohesion amongst themselves. 
This defect was got over by rubbing the material 
with an agate as described by the author. He would 
be glad to be informed whether the metal would be 
likely to return to its original granular condi- 
tion ‘when subject to much vibration and to the 
effect of expansion and contraction by repeated 
heatings and coolings. 

Mr. Wigham Richardson, of Newcastle, said that 
it would be valuable if Mr. Parker could have given 
some information as to the chemical analysis of the 
metals represented. Electro-deposited copper would 
be absolutely pure, but commercial copper was 
somewhat alloyed with other substances. He had 
been told by a gentlemen of large experience in such 
matters that a small percentage of arsenic greatly 
improved copper when used for the purpose of 
making domestic utensils that had to be hammered 
out of the solid sheets, whereas the pure copper, 
known as conductivity copper, was not so suitable. 

Mr. Clarke, of Glasgow, who is connected with 
the Broughton Copper Company, of Manchester, 
said that it was a new thing to him to hear that 
large seamless copper pipes were only now being 
introduced. He had known of them for the last 
fifteen years, and for the last ten years, at any 
rate, the firm he was connected with had made 
large seamless drawn copper pipes up to 10 in. in 
diameter ; within recent years they had very con- 
siderably increased the diameter at which these 
pipes were drawn. In the Glasgow Exhibition his 
firm had an exhibit of entirely seamless tubes, both 
of brass and copper. There were some copper 
pipes 10in. in diameter and 15 ft. long, although 
they would have been 30 ft. long had they not been 
cut in half to meet the exigencies of exhibiting. 
Besides these there were cylinders of solid drawn 
copper 15 in. and 18 in. in diameter. There was 
practically no limit to which seamless copper drawn 
tubes could be made. He was surprised this was 
not more generally known amongst engineers, and 
he could only put it down to an excess of modesty 
on the part of the makers. He would endeavour 
to overcome that defect. He pointed out that 
although the electro-deposited copper had a higher 
tensile strength when cold, it lost strength on heat- 
ing more quickly than the ordinary copper, so that 





at 390 deg. the one was no better than the other. 
He thought it reasonable to assume that at higher 
temperatures the loss of strength would increase 
at the same ratio for the two materials respectively, 
and in such case there would be a disadvantage in 
using pipes made on this process when using steam 
at a pressure higher than that corresponding to the 
temperature named. But the chief drawback to the 
process was that it proved too costly for successful 
commercial purposes. The time required for the 
manufacture of these sample tubes was 170 hours, 
so that it took a week to make one tube, whereas in 
the case of solid-drawn pipes they could turn them 
out in a day or two’s notice. The method of pro- 
ducing copper pipes by electro-deposition had been 
put before his firm some time ago, and they had 
thoroughly gone into the matter, but came to the 
conclusion that it would not pay. The only novelty 
he could see in Mr. Elmore’s method was the use 
of the agate rubber. 

Mr. Parker, in replying to the discussion, said 
that the paper was only written to give the results 
of the experiments. Mr. Marshall had hit the point 
when he pointed out that the margin between a 
brazing heat and a rotten heat was very small. He 
explained to Mr. Rennie that, so far from the 
swelling of the pipe showing a want of uniformity 
in the metal, it really proved the reverse. In the 
other samples the rupture had taken place all at 
once, but in electro-deposited pipe the metal had 
gone on giving and giving until it was reduced to a 
much less thickness, and had then burst; but the 
reduction in gauge was very uniform throughout 
the part affected, showing about ;, in. of metal, 
whilst the other pipes had burst when jin. was 
reached. What Sir John Hay had said was very 
much to the point. AJl copper that had much work 
put upon it lost a great amount of its tenacity at 
high temperatures, and when it was put in the fire 
the tenacity disappeared altogether. 


Nava. ARCHITECTURE AT GLAscew UNIVERSITY. 


The next business was the reading of Professor 
Jenkins’ paper on ‘‘ The Course of Instruction in 
Naval Architecture at Glasgow University.” 

This was a long and interesting paper on a very 
important subject. Mr. Jenkins, as most of our 
readers are aware, is Professor of Naval Architec- 
ture at Glasgow University, having succeeded Dr. 
Elgar in the John Elder chair. We regret we are 
unable to follow the author in all the details he 
goes into in his paper, but want of space unfortu- 
nately compels us to confine ourselves to a compara- 
tively brief abstract, in which, however, we shall 
endeavour to touch on some of the chief points. 

The author commenced by referring to a paper 
read at the former Glasgow meeting of eleven years 
ago, by Mr. W. H. White, the present Director of 
Naval Construction, but who was formerly lecturer 
on naval architecture at the Royal Naval College, 
Greenwich. Mr. White had then regretted that 
the college had not attracted students from the 
private shipbuilding trade of the country, although 
facilities were given for the admission to the course. 
Since then Mrs. Elder had endowed the chair 
which the author occupied, and he thought it would 
be of interest if he gave some particulars of the 
course of instruction. 

During the first year nineteen students attended 
the day classes. In the second year the number 
was seventeen, in the last session twenty-one. 
Although a large proportion of these students 
belonged to Glasgow and its vicinity, no less than 
46 per cent. had come from other towns in the United 
Kingdom and from abroad. The session opens at 
the beginning of November, and closes towards the 
end of April.- The full course extends over three 
sessions, but students who are found to be sufti- 
ciently qualified are not required to take the first 
year’s course. There is no qualifying entrance 
examination except for those who propose to take 
the degree of Bachelor of Science on the side of 
naval architecture. Instruction in naval architec- 
ture is given on two mornings of each week in the 
form of a lecture of one hour’s duration ; and in the 
afternoon of the same days two hours are devoted 
to practical instruction in ship drawing, ship calcu- 
lations, and ship design. It is proposed to add one 
day each week for instruction in the theory of the 
steam engine. It is also proposed to engage an 
assistant for teaching engine drawing and marine 
engineering design. These classes will probably 
be held in the evening. Evening lectures are also 
given for the benefit of those who are unable to 
attend the classes. In all sixty-six students attended 
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the first evening course, forty the second, and 
forty-two the third. 

It is necessary for students to have spent some 
little time in the shipyard in order to get the full 
benefit of the teaching. Employers very naturally 
object to their apprentices being away during the 
winter months, and this makes it difficult to com- 
bine the practical instruction of the shipyard with 
the college course. 

In speaking of the absence of an entrance ex- 
amination the author points out that it is not an 
unmixed evil. Many of the draughtsmen who do 
the work of our shipyards, and do it well, would 
probably fail to pass satisfactorily an entrance ex- 
amination such as that prescribed at the Royal 
Naval College, or at the university when a degree 
is contemplated ; and the question which has to be 
considered is whether students who present them- 
selves shall be made acquainted, so far as possible, 
with the principles on which the rules they employ 
in the drawing oftice are founded, or whether, as 
the scope of their mathematical knowledge is not 
large, they shall be denied the means of acquiring 
even such information as requires no greater mathe- 
matical knowledge than they possess. The first 
year’s course, for instance, can be mastered by 
students possessing only an elementary knowledge 
of algebra and hydrostatics, and, towards the end 
of the session, of very elementary trigonometry 
and mechanics. The subjects taught may be 
classified under Ship Calculations, Laying Off, 
Stability of Ships, Strength of Ships, Waves, Re- 
sistance of Ships, and Ship Design. The Rolling 
of Ships has not yet been included on account of 
the students not possessing sufticient mathematical 
knowledge. 

The author next gave the details in which the 
various subjects are divided, and the work done in 
various classes during the course. Some examples 
of work were also given, and the paper contains an 
appendix giving formulz on which certain calcula- 
tions are based, together with diagrams of curves of 
stress, stability, &c. 

In the concluding paragraphs of his paper the 
author called attention to the desirability of intend- 
ing shipowners, or the sons of shipowners, becoming 
acquainted with the elementary principles of naval 
architecture and marine engineering. He did not 
wish to suggest to those who are shipowners should 
also become naval architects ; but the ability to deal 
promptly with many of the problems involving a 
knowledge of the properties of floating bodies that 
arise during a vessel’s employment, would be found 
of great advantage in the management of ships. 
Questions of trim, the number of tons weight re- 
quired to immerse a vessel 1 in. at any draught, 
and even those of the stability of ships, are really 
included in certain branches of hydrostatics and 
mechanics, and might well form part of a liberal 
education, and may be as easily mastered by the 
shipowner as by the naval architect. Many anti- 
quated notions would disappear if our shipowners 
were to add to their many excellent qualities a 
better knowledge of the properties of ships. 

Dr. Elgar opened the discussion on this paper. 
He agreed with the author in his contentions, and 
bore testimony to the willing help given him by the 
other professors at the university when he first was 
installed in the chair. At that time there was no 
class-room, but since then, through the generosity 
of Sir William Pearce, this deficiency no longer 
existed. He also wished to bear testimony to the 
shipbuilding and engineering firms who had provided 
instruments and other things necessary. No less 
were thanks due to those firms who allowed students 
to take a summer course in the works and follow 
their studies during the winter months. Without 
these things the noble spirit which had prompted 
Mrs. Elder to found the chair, and so carry out 
what she felt would have been her husband’s wish 
had he lived, would not have led to such good 
results as those to which we might now look forward. 
In conclusion the speaker bore testimony to the 
efficient manner in which the author filled the chair. 

Mr. Martell was the next speaker ; he referred to 
the great advance which had followed from an in- 
telligent application of scientific principles to the 
practice of shipbuilding. He instanced the advan- 
tages of an experimental tank as exemplified by the 
new paddle boat built at Dumbarton for the Belgian 
Government to run on the Ostend and Dover route. 
This boat, he said, had attained a speed that put 
her ahead of any craft of the kind yet built, and 
this was due to the careful trials made, and the 
working out of scientific principles by means of the 








experimental tank Messrs. Denny had erected ; 
although the great benefit the shipbuilder had 
derived from Froude’s experiments in the same 
direction, had before proved this fact in the most 
unmistakable manner. He was of opinion that if 
shipbuilders would erect such a tank for the use of 
the students at the college they would be repaid 
very many times over by the increased efficiency of 
the assistants they would secure. 

Mr. Arch. Denny said he was a student at the 
Royal Naval College under Mr. White for three 
years, and he could speak of the benefits he then 
derived from his studies. He was sure though that 
he could have benefitted far more had he previously 
received a thorough mathematical training. The 
course over which Professor Jenkins presided, how- 
ever, was of a less mathematical kind, and might be 
described as a middle course between those at South 
Kensington and Greenwich. He agreed with what 
the author had said about the desirability of ship- 
owners having a greater knowledge of the vessels 
they owned, and he thought they could lay claim 
at Dumbarton for having done something in this 
direction. With regard to a co-operative experi- 
mental tank, that had been mooted from time to 
time, but he was afraid it would never be a success. 
To get the full benefit from such an appliance it 
must be always at the disposal of the designers, and 
they must have thorough control over it for con- 
tinuous experiments. 

Professor James Thomson spoke of the excellence 
of the author’s arrangements, and especially ap- 
proved of the absence of an entering examination. 
It was the right thing not to put obstruction in the 
way of students from school or the shipyard. An 
examination was not the best test for such a purpose, 
and it was far better to let the student be guided 
by advice from the professor, who could always 
form a good idea of the prospects of the student 
and advise him accordingly. 

Mr. W. H. White said that when eleven years 
before he read a paper on the same subject, ship- 
builders appeared to consider that he was dealing 
with a subject that had very little to do with them. 
Happily there had been an enormous change in the 
attitude of shipbuilders in that interval, and the 
value of scientific application of known principles 
was now well recognised. The change had been 
gradual, but, thinking of what happened eleven 
years ago, he could but remember the cordial manner 
in which the late William Denny then spoke, and 
the words of encouragement he uttered with regard 
to the effort the speaker was then making to 
interest those engaged in the work of shipbuilding 
in the scientific methods underlying the practice. 
At that time the Naval College at Greenwich was 
the only place in this country where instruction could 
be received in the higher branches of naval archi- 
tecture. He had endeavoured with that higher 
instruction to associate instruction of a more 
elementary character. But the effort then made 
failed, and, standing there that day, he was glad it 
had failed, because it was far better that in a great 
shipbuilding centre like Glasgow there should be 
locally at the university such means of education as 
was provided by the chair of naval architecture. 
He sincerely hoped that in the College of Science at 
Newcastle there might arise a sister institution 
that would do the same work for the east coast. The 
Shipwrights’ Company, at one time almost consi- 
dered moribund, were also moving in the same 
direction, and so far as their power lay would give 
elementary instruction in naval architecture. He 
agreed with what Mr. Denny had said about the 
desirability of previous mathematical training before 
entering on the course of the Royal Naval College, 
but he thought Glasgow was following the proper 
course in dispensing with an entrance examination, 
and giving the student the best instruction which 
his previous knowledge and experience permitted. 
He agreed with the author’s suggestion as to ship- 
owners acquiring some knowledge of the principles 
of the construction of ships. He would go further 
and say that if the officers of the mercantile marine 
would take a course at the university it would be 
greatly to their benefit. He had started an officers’ 
course at Greenwich, and of the benefit of this 
perhaps his late student, Captain Fitzgerald, would 
be able to speak, but as an illustration he mentioned 
a case which had come before him. A naval officer 
had got his vessel aground and had at once pro- 
ceeded to lighten the ship of everything that could 
be moved in order to float her off. The effort was 
useless, however, and the ship had to remain until 
the water rose again. If the officer had been able 





to construct a rough displacement curve he would 
have saved all the work of shifting his gear, for he 
might have known that he could not take enough 
out to float the ship, she having gone hard on to a 
soft bottom. In conclusion, he was glad to see the 
professional chair now so ably occupied by his late 
pupil as it had been first of all by his friend and 
fellow-student Professor Elgar. 

Captain Fitzgerald, R.N., wished to know what 
antiquated notions the author referred to in speak- 
ing of shipowners and mercantile officers. Mr. 
White had referred toa ridiculous case in which the 
naval officer might have saved himself a deal of 
trouble if he had taken the very elementary 
precaution of waiting for the tide to rise without any 
science at all. It was a bad thing, he thought, if 
sailors were to pitch overboard all previous expe- 
rience and seamanship at the command of mathe- 
matics. If they wanted an example of that kind of 
thing they could look to the steering of the Ajax, 
which might be very scientific and mathematical, but 
was certainly not practical. 

Mr. W. H. White wished to say in explanation of 
his remark as to the gunboat which had got ashore, 
that it was not a question of tide rising, as Captain 
Fitzgerald had assumed. No doubt Mr. White 
spoke of an incident to which we have heard 
reference made on another occasion, when a gun- 
boat was run on a mud bank in a foreign river 
which had not been previously explored. The 
commander, as stated, had gone to great trouble to 
remove everything that could be taken ashore, 
all but dismantling his ship, but could not lighten 
her sufficiently for the purpose. He had to wait 
until the river rose again, when the vessel floated 
off. Had he been able to determine how much his 
ship would have risen by the removal of a given 
weight he would have saved his crew the labour of 
shifting the gear. 

Professor Jenkins, in reply, said that if Captain 
Fitzgerald would look back to the discussion on the 
yacht question of the day before he would find 
plenty of instances of ‘‘antiquated notions.” He 
would mention another common example. He had 
heard it stated over and over again that cargo when 
put into a vessel had little effect until it came to a 
given point, after which the ship came much more 
rapidly to her bearings. He thought if sailors and 
others would investigate this matter it would be agreat 
help to them in their work. He held to his opinion 
that if an experimental tank could be started at the 
university, it would be animmense help, not only to 
students, but, through them, to the shipowner. He 
did not agree with Mr. Denny that if such a tank 
were started it would lose much of its value. When 
a shipbuilder contracted for a vessel to go at high 
speed, and wanted a curve of resistance for his 
design, he would get it from such a tank, and it 
would be far more satisfactory than any mere guess- 
work. 

The President, in moving a vote of thanks to the 
author, pointed out that one of the most valuable 
functions of their Institution was to bring forward 
and encourage young men, and he trusted it would 
help students to think of the early and well-merited 
promotion of the present occupant of the John 
Elder chair. 


Tue First CENTURY OF THE Marine ENGINE. 


The next business was the reading of Professor 
H. Dyer’s paper, entitled ‘‘The First Century of 
the Marine Engine.” This was along and interest- 
ing paper, which came with peculiar aptness from 
the fact that the present year is the hundredth 
anniversary of steam navigation, Mr. Miller having 
made his first experiment on Dalswinton water in 
the year 1788. Mr. Dyer’s paper is one that most 
properly finds a place in the Transactions of this 
Institution, a source to which future historians 
of marine engineering and steam navigation will 
most naturally turn for materials in compiling their 
records. It is well such subjects should be thrashed 
out now before the recollection of many facts has 
not passed beyond the knowledge of persons still 
living, or when oral traditions have not lost their 
freshness and become distorted by oft repetition. 
This was proved by the discussion which followed, 
in the course of which a few corrections were 
made to the statements contained in the paper. 
Our own columns, too, will doubtless supply a 
fruitful field for research, but space forbids us to 
attempt to follow Professor Dyer in his most 
interesting narrative, and we must perforce content 
ourselves with referring the curious on these matters 
to the Transactions of the Institution. The paper 
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is one that it would be useless to attempt to 
abstract, for it is impossible to say which of the 
facts may prove most valuable to the historian. 
We will therefore content ourselves with giving a 
brief idea of the scope of the professor’s inquiry. 

The paper commences with the Dalswinton ex- 
periment of the three pioneers, Miller, Taylor, and 
Symington, and then goes on to speak of the Char- 
lotte Dundas, designed by Symington in 1801, and 
tried on the Forth and Clyde Canal in 1802; this 
being described as the first practical steamboat. 
The attempts of John Fitch, of Connecticut, ex- 
tending from 1787 to 1798, are touched upon, but 
all his attempts are described as unfortunate. 
Robert Fulton’s steamer, tried on the Seine in 
1803, is mentioned ; his further work in America 
being also chronicled. John Stevens, of Hoboken, 
and his son Robert L. Stevens, also find a place in 
the record. Henry Bell, of Helensburgh, with the 
Comet, brings the history back to the Clyde dis- 
trict, and John Wood’s Elizabeth, built for Thom- 
son, is next dealt with. In a foot-note the author 
refers to the contribution of Mr. Miller to the 
Transactions of the Institution of Engineers and 
Shipbuilders of Scotland, vol. xxiv., page 49; to 
Sandham, “‘ On the History of Paddle-Wheel Steam 
Navigation,” in the Proceedings of the Institution 
of Mechanical Engineers, 1885, page 121 ;* and also 
to a handbook, now apparently passing through the 
press, for the collection of marine models at South 
Kensington, by Mr. G. Holmes, the secretary 
of the Institution of Naval Architects. The names 
of Wood, Steel, Scott, Denny, Caird, and the 
Napiers are also mentioned, and reference is made 
to such vessels as the Rob Roy, Robert Bruce, 
Superb, Eclipse, and James Watt. The Savannah, 
which made her voyage in 1819, opens the epoch 
of Atlantic steam navigation, although this ship 
crossed the Northern Ocean partly under sail, and 
it was not until 1838, just fifty years ago, that 
Transatlantic steam navigation became a commercial 
fact, when the Sirius and Great Western crossed 
to America. This brings us to the establishment of 
the great Atlantic steam lines and the P. and O. 
Company, since which time the progress of events 
in this connection has been indeed one of the most 
stupendous facts in this century of engineering 
marvels. We need not sketch the development of 
the marine engine through its various stages from 
those early low-pressure days to the present epoch 
of steam at 180 lb. and triple or quadruple engines 
fitted in such floating mammoths of speed and 
power asthe City of New York just starting on her 
maiden voyage, or the Inman liners Majestic and 
her sister ship now building at the great Belfast 
shipyard, as detailed in another column of our 
present issue in connection with the visit the Me- 
chanical Engineers this week make to the flourish- 
ing port in the north of Ireland. 

As we have not been able to deal with the details 
of Professor Dyer’s paper neither shall we report 
the discussion to which it gave rise, for one would 
be meaningless without the other. The speeches 
of Mr. Rennie, the son of one of the men who 
assisted in so practical a way to make the screw pro- 
peller a practical fact, of Mr. F. C. Marshall, of 
Newcastle—who has himself contributed so much 
valuable matter to the history of the marine engine 
—of Mr. J. McFarlane Gray—who was acquainted 
with some of the pioneers in this field—and of Mr. 
Manuel—who has seen so many changes as engineer 
to the P. and O. Company—are well worth study- 
ing ; and will be duly recorded in the Transactions 
of the Institution. 

During the afternoon of Wednesday there was a 
reception of the members by the Lord Provost, 
Sir James King, at the Exhibition. We have, 
since the opening of this most successful venture of 
the metropolis of the west of Scotland, given de- 
scriptions of what is to be there seen, and our 
record is still in progress. It will, therefore, be 
unnecessary for us to deal with what was seen at 
the gathering now, for any general account we 
could give would be but an imperfect sketch, in 
the course of which we should have to go over the 
same ground we have already traversed. We have 
also considered it unnecessary, for much the same 
reasons, to refer at any length to the visit on 
Tuesday made to the Forth Bridge. The excursion 
down the Clyde was also forestalled, so far as de- 
scription is concerned, by the paper of Mr. Deas, 
which we abstracted in our last issue. We may 
mention, however, that members found the subject 
~* See also ENGINEERING, vol. xxxix., pages 354, 405, 
433, and 589. 





made additionally interesting by Mr. Pollock’s 
excellent little book, ‘‘The Dictionary of the 
Clyde,”* a copy of which was presented to each 
member of the Institution. 

On the evening of Wednesday the annual dinner 
of the Institution took place in the Exhibition, and 
was attended by a large number of members and 
their friends, Lord Ravensworth being in the chair. 





NOTES. 

Tue New West Coast Rattway In SWEDEN. 

Tue works on the Gothenburg-Holland Railway 
are now rapidly approaching completion. The 
work at the remaining sections is being pushed, the 
stations are being got ready, and the telegraph 
lines are about finished. To protect the line in the 
vicinity of Varberg town, where the railway runs 
along and partly has been filled up on the shore, a 
slanting granite quay, 5000 ft. long and 10 ft. high, 
has been constructed. This has been a somewhat 
difficult task, and has also been attended with con- 
siderable expense. The King of Sweden will open 
the new railway, which, it is expected, will be of 
great commercial importance, in the course of the 
summer. 

CENTRIFUGAL ATOMISER. 

One of the most efficient methods of atomising 
water and other liquids is by means of centrifugal 
force. A disc with a ring of some fibrous material 
upon its edge, held in place by perforated metal 
guards, is rapidly revolved upon an upright spindle ; 
a stream of water admitted to the metal disc is at 
once forced through the fibre by means of centri- 
fugal force and fills the air with the spray, which is 
further circulated by means of fan vanes attached 
to the revolving disc. This apparatus has been 
used in America to preserve hygrometric conditions 
of cotton mills, and also for the distribution of oil 
on the stock in the gauze room of woollen mills. It 
differs from the usual methods used for the purpose, 
These employ an ordinary surgeon’s atomiser with 
a pair of glass tubes drawn to very fine ajutages, 
which are easily filled up by any foreign matter in 
the air or water, a difficulty which is not entirely 
removed by filtration. The rotary apparatus also 
have the added help of distribution by means of 
the fans before referred to. 


Cootine A Heated Conpuir. 

It is frequently necessary for men to enter a 
conduit of the hot-water system of Boston, of which 
a description appeared in ENGINEERING, March 17, 
for the purpose of attending to the connections and 
alterations. The method of enabling this to be 
done without a degree of discomfort from the heat, 
which would be in fact a serious injury to health, 
is by forcing down a powerful current of air at 
the street manhole, which is opened for the pur- 
pose of entering the subway beneath. The appa- 
ratus is contained in a large chest mounted on 
wheels, and consists of a simple steam engine, the 
steam for which is generated in a boiler by means 
of combustion of commingled spray of petroleum 
and air blown in with an atomiser, the current 
being automatically regulated by the steam pres- 
sure. The engine is used to drive a rotary blower, 
the air from which is conducted to the point where 
the men are working by means of pipes; the 
smallest of these are about 10 in. in diameter, made 
out of heavy cotton cloth and covered with a pre- 
paration which does not diminish its flexibility, but 
prevents air from passing through the interstices 
between the threads. 


PusHING ON THE SIBERIAN Ratiway. 

According to a telegram published in the St. 
Petersburg papers from Tiflis, the Russian Govern- 
ment would appear to have decided to push on the 
Siberian Railway with energy; Mr. Balinsky, the 
engineer who constructed the bridge over the Oxus, 
having passed through there on his way to Siberia 
to construct by contract 1000 versts, or nearly 
700 miles of permanent way, at a cost of 400I. a 
verst, This seems to indicate that the Government 
will construct the railway itself, and in the cheap 
rapid manner that has proved so successful with the 
Transcaspian undertaking. The larger proportion 
of Siberia consists of flat country, resembling the 
prairie lands of America, and well adapted there- 
fore for the construction of a cheap line. In con- 
nection with this a question of policy is involved of 
interest not only to Russia but to England and her 
colonies also—that is, whether it is better to con- 
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struct an expensive railway slowly across countries 
like Siberia or Central Asia, spreading the cost over 
a number of years, or build a rough line rapidly at a 
limited expense, improving it by degrees after the 
communications are complete. For the most part 
the railways of Russia were solidly built, their con- 
struction was slow, and the cost of most of them 
was heavy. Now that the confines have been 
reached, however, Russia seems inclined to adopt a 
totally different policy—running railways across 
large expanses rapidly, and thinking little of inter- 
mediate finish so long as important points are linked 
together, and better means of locomotion are pro- 
vided than that of the tarantass or telega. In 
many parts of Siberia travelling in autumn and 
spring is absolutely impossible, owing to the absence 
of well-kept roads. It is obvious that in this case 
a railway on which, owing to rough workmanship, 
trains could only go at 10 or 15 miles an hour, 
would be deemed a godsend to the inhabitants, no 
matter how much the tourist from Europe might 
turn up his nose at the speed. The Transcaspian 
Railway, of which three miles a day were often laid, 
is roughly constructed, and the trains at present do 
not run at a greater speed than 15 or 20 miles an 
hour; but this continuous speed is rapid and 
luxurious travelling to the officials and troops, pre- 
viously compelled to ride on horseback the whole 
distance or perform it on the backs of camels. The 
object the Russian Government aims at in connec- 
tion with the Siberian Railway is not so much to 
provide the country with a good solid line as to link 
the Pacific Coast with Russia proper, as rapidly as 
possible, with anything better than the present 
means of communication. As Russian finances 
would not stand the former alternative just now, 
there would appear to be sound policy in adopting 
the latter. After the line is built throughout it 
can be rapidly improved. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—On Thursday of last week 
the Glasgow pig-iron market was firm, and the price of 
Scotch warrants advanced from 38s. 94d. per ton cash to 
393. 14d. On the following day those dealers who had 
oversold accounts reduced them materially, and a number 
of outsiders bought for the rise, and as there were few 
holders ready sellers the cash price for Scotch warrants 
made a smart leap upwards, the top price reached being 
393. 74d. cash, or — up from Friday afternoon, makin 
2s. 6d. up from the bottom price of last year. Gleveland 
iron went up to 33s. 2d. cash perton. Hematite warrants 
gained ground slowly but steadily, the price rising to 
43s. 14d. cash per ton. The closing settlement prices 
were: Scotch, 39s. 6d. per ton; Cleveland, 33s. 14d. ; 
hematite, 43s. 14d. per ton. Monday’s market opened 
very strong, Scotch warrants ‘‘ booming” up to 39s. 10d. 
per tonin the forenoon, but on the execution of the large 
order that set the price a moving quotations gave way, 
and 4d. to 6d. less per ton was afterwards accepted by 
sellers. There was a very heavy business done, some 
of it on foreign account. The top price reached in 
the afternoon was 39s. 6d. per ton cash. Cleveland 
iron realised 33s. 4d. per ton at the opening, but 
the price subsequently declined, and no business was 
done in the afternoon, when sellers held out for 33s. 2d. 
per ton cash. The price of hematite stood at 43s. 44d. per 
ton in the forenoon, but there was a little decline in the 
afternoon. The settlement prices at the close were— 
Scotch, 39s. 6d. per ton; Cleveland, 33s. ; hematite, 
43s, 3d. per ton. Makers of special brands followed 
up the rise in warrants, and asked more money for 
their output. Eglinton No. 1 advanced in price yester- 
day to 39s. 6d. per ton, being an advance of 1s. per ton 
within a week. Yesterday’s market was dull and un- 
certain in tone. Business opened as if prices were going 
to have a further improvement, but that was not main- 
tained. The transactions were extremely few and unim- 
portant. In the forenoon business by Scotch warrants was 
done up to 39s. 64d. per ton cash, but there was a decline 
to 39s. 44d., which was the ruling price in the afternoon. 
Cleveland iron in sympathy with Scotch iron advanced in 

rice in the forenoon, but declined in the afternoon, while 

ematite iron which rose 3d. per ton in the forenoon closed 
at a lower rate than on Monday. The closing settlement 
prices were—Scotch iron, 39s, 44d. per ton; Cleveland 
33s. ; hematite iron, 43s. The pig-iron market opened 
flat this morning, but subsequently made a recovery toa 
certain extent, and it was a turn weaker in the afternoon, 
with buyers at the close offering 39s. 4d. cash for Scotch 
warrants. No business was done in Cleveland iron, and 
hematite was steady at 43s. 44d. per ton cash, which was 
alsothe forenoon quotation for the same. The feeling in 
the market continues to be exceedingly sensitive, and 
prices oscillate to and fro with every fresh rumour put in 
circulation by interested speculators who may be operating 
for a rise or a fall. The favourable and even promising 
feature in the present situation is the stoppage in the 
storing of pig iron; but how long the cessation of the 
weighing-in operations may continue is, of course, a matter 
of uncertainty. If it were caused solely by a legitimate 
increase in the demand the probability is that the rates 
ruling this week would be maintained. But, inasmuch as 
the production of pig iron is supposed to be still in excess 
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of the demand, the surplus, instead of being sent into the 
agree warrant stores, must be Iving at the works waiting 
or buyers. The number of blast furnaces blowing is 
still 85, as compared with 82 at the same time last year. 
The shipments of pig iron from Scotch ports last week 
included 1000 tons for the United States ; 1607 tons for 
Canada ; 270tons for Australia; 165 tons for Italy ; 320 
tons for Holland; smaller quantities for other countries ; 
and 4089 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 1,005,715 
tons yesterday afternoon as compared with 1,005,740 tons 
— week, thus showing a decrease for the week of 
tons. 


Clyde Shipbuilding Trade.—During the month just 
closed a larger amount of new shipping was turned out 
from the Clyde shipyards than during the month of July 
for several years past. In all twenty-two vessels were 
launched, of a total of 25,650 tons, being 16,890 tons more 
than were launched in July last year, but 4490 tons 
under the output of July, 1883. During the past seven 
months the output has been 123,924 tons, being only 
22,193 tons over that for .i1e same period last year, 
but 92,206 tons under the output for the corresponding 
seven months of 1883. As compared with the previous 
period of depression this year’s output is 20,424 tons in 
excess of that for the same period of 1879. The largest 
steamer launched last month was the Bellucia (2715 
tons), built by Messra. D, and W. Henderson and Co, for 
Messrs, Bell Brothers and McLelland, Glasgow. Messrs. 
A. Stephen and Sons launched the steamer Kentigern 
(2500 tons), built for Mr. Robert McMillan, Dumbarton. 
Messrs. Russell and Co., Port-Glasgow, launched the 
steamer Robert Rickmers (2250 tons), for a Bremerhaven 
firm. None of the other steamers launched during the 
month exceeded 1670 tons. Several large sailing vessels, 
ranging from 1650 tons to 2080 tons were launched in the 
course of the month, and the rest were smaller craft, 


New Contracts.—The Fairfield Shipbuilding and Engi- 
neering Company have received instructions from Mr. 
John Burns, Glasgow, to build for him a steel paddle- 
wheel steamship having a guaranteed speed of 22 statute 
miles per hour, witha lightdraught of water for special 
service between Scotland and Ireland. A contract has just 
been secured by Messrs. Fleming and Ferguson, engineers 
and shipbuilders, Paisley, for four sets of their improved 
ppg go engines for four steamers for South 

merica, the hulls of which are to be supplied by an 
English shipbuilding firm. 

Glasgow Central Railway Bill.—This Bill passed a Select 
Committee of the House of Commons yesterday with the 
preamble proved. The scheme is for the construction of 
a railway 64 miles in length. The promoters are chiefly 
coal and ironmasters in Lanarkshire, whose works are not 
within reach of the North British Railway system. The 
line, which will be largely underground, running through 
Glasgow, starts at the junction of the Rutherglen and 
Dalmarnock sections of the Caledonian Railways in the 
extreme east end of Glasgow, and it extends to the sub- 
urban burgh of Maryhill, in the north-west. An im- 
portant feature of the scheme is that, by means of stairs 
and lifts, it will have communication with the central 
station platforms, thus helping to relieve the congested 
state of the traffic there. Altogether the scheme is one 
which is likely, when carried out, to be of immense 
service both for passenger and mineral traffic. 


North of England Institute of Mining and Mechanical 
Engineers.—A large number of the members of this Insti- 
tute paid a visit to Scotland last week, and for two or 
three days they were the guests of a committee of the 
Mining Institute of Scotland and the Mid-Lanarkshire 
Coalmasters. They visited the Glasgow Exhibition, a 
number of collieries throughout Mid-Lanarkshire and the 
upper ward, the Dalzell Steel Works, the Forth Bridge, 
and Burntisland Oil Works. The visit to Scotland was 
greatly enjoyed. 

Reduction of the Price of Gas in Glasgow.—It is confi- 
dently expected that the Glasgow Corporation Gas Com- 
missioners at their next meeting will agree to a recom- 
mendation to reduce the price of gas from 2s, 10d. to 
2s. 8d. per 1000 cubic feet. That will certainly be the 
lowest price at which gas has ever been sold in Scotland 
and in connection with this matter it should be state 
that there isno gas-meter charge. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Selston Water Supply.—The agitation which has been 
carried on against a scheme for supplying the large dis- 
trict of Selston with water has been successful. The 
Basford Local Authority agreed to accept a scheme pro- 
pounded by Mr. Parker, at a cost of 4000/.—the Not- 
tingham Corporation to supply the water from their 
reservoirs. e rare su however, in view of the 
changes which may take place through the passing of the 
Local Government Bill, has decided not to entertain the 
proposal at present, 


Local Contract.—Messrs. Newton, Chambers, and Co., 
of the Thorncliffe Iron Works, near Sheffield, have 
obtained the contract for supplying the ironwork, some 
1400 tons, for the new sewage works of the Metropolitan 
Board of Works at Crossness. 


The Proposed Ship Canal to Sheffield—Active Steps.— 
At a special meeting of the Sheffield Chamber of Com- 
merce, just held, Mr. B. P. Broomhead (Sheffield) intro- 
duced the subject of the — ey canal, explaining 
that he had arranged with Mr. Hawksley to come 
down and give three days to the careful inspection of the 
routes as between Sheffield and Goole and Sheffield and 
the Humber, by way of Keadby. 





When the inspection ! Th 


was made he suggested that they should meet together 
and consider what should be the next step taken. The 
Chamber would recognise that they could not go very far 
in the employment of engineers without the payment of 
expenses, and the first step, having satisfied themselves 
what was best to do, would be to raise a fund to begin 
with. The following resolution was adopted: “‘ That the 
construction of an independent navigable canal between 
Sheffield and Goole on the Trent and Humber, has become 
a vital necessity for the existence and development of the 
trade of Sheffield, and more especially of the heavy trade, 
that such a canal would also be of great advantage to the 
South Yorkshire coal trade, and to the general commercial 
and industrial interests of Sheffield, Rotherham, and 
the district through which such a canal would pass, and 
this Chamber pledges itself to support to the utmost any 
satisfactory scheme for such a canal.” It is estimated 
that the canal would cost 20,0002. per mile, and that the 
capital required would be 1,000,000/. Another proposition 
is that the canal should be cut to the River Idle at 
Bawtry, and the traffic sed thence seven miles down 
the river to the Trent. Itis said this latter scheme would 
only cost 500,000/. 


Samuel Fox and Co., Limited.—The report of the 
directors of this company has been issued this week. The 
balance-sheet, as at June 30, 1888, is annexed, and shows 
a net profit for the year of 36,512/. 13s. 9d., which added 
to 3968/. 12s. 3d. from last year, gives a total of 40,4811. 6s. 
It is proposed to declare a dividend at the rate of 15 per 
cent, per annum, towards which an interim dividend at 
the rate of 10 per cent. per annum was paid on March Ist 
last. This will absorb 36,000/., leaving 44811. 6s. to be car- 
ried to the next year’s account. During the past year the 
directors have given further consideration to the question 
of the reduction of the capital referred to in former 
reports, and have come to the conclusion to take the 
opinion of the shareholders on the subject at the annual 
meeting. 


Trade.—In the manufactured iron trade there is not 
much alteration to note. rs and hoops are in steady 
request, and the mills are kept regularly employed, but 
prices although more elastic do not show any decided 
improvement. Bars and hoops run from 51. ; angles, 51. ; 
bests, 6/.; ordinary tees, 5/. 10s.; and best 20s. more. 
Travellers in the cutlery and agricultural implement 
trades, on the home ground, are sending in very dis- 
couraging reports, the wet weather seriously injuring 
business. 


South Yorkshire Coal Owners and the Hull and Barnsley 
Railway.—-A very important meeting of the coalowners 
of South Yorkshire was held at Barnsley last night, when 
it was resolved to put all the traffic possible on the Hull 
and Barnsley Railway, and if necessary to support its 
amalgamation with the London and North-Western in 
preference to the Midland Railway Company. 


Naburn Lock.—About two years ago the Ouse Naviga- 
tion Commissioners received an application on behalf of 
the War Department for permission to erect a jetty near 
Selby for the landing of stores brought by sea from Wool- 
wich for the use of troops stationed in York and other 
parts of the Northern District. This led to an inquiry as 
to the best means of improving the River Ouse, and Mr. 
J. Fowler, the engineer to the Tees Conservancy Com- 
missioners, was requested to report on the subject. He 
recommended that a new lock should be built at Naburn, 
alongside the old one, which was constructed in 1757, 
Early in 1887 the sum of 12,0007. was raised for the work, 
and the contract was let to Messrs. Nelson and Co., of 
York. On Friday last the new lock was opened by Prince 
Albert Victor. Its dimensions are 152 ft. by 26 ft. witha 
depth over the sill of 13 ft. 6 in. at spring tide. The old 
lock is 90 ft. by 21 ft., with 10 ft. 6 in. of water at spring 
tide. The river above Naburn is now accessible to vessels 
of 400 tons burden. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, and the market was much 
firmer, No. 3 Cleveland pig iron being quoted 33s. to 
33s. 14d. per ton, but makers were not willing to do busi- 
ness at these figures and declined to book orders at less 
than 33s. 6d. per ton. On Monday night Messrs. Connal 
and Co., the warrant storekeepers, had in stock at Middles- 
brough, 265,326 tons—a further decrease of 3309 tons 
on the previous week. The continued excellent ship- 
ments of iron and steel from the port of Middlesbrough 
and the further reduction of stocks, has had the effect of 
stiffening quotations, and makers are sanguine that there 
wil! be a further advance in prices. During the month 
of July there have been 86,869 tons of pig iron exported 
from Middlesbrough, 23,830 tons of which went to Scot- 
land, 21,238 tons to Germany, 11,132 tons to Holland, 
6180 tons to France, 3796 tons to Belgium, and the re- 
mainder to other countries. In July last year the amount 
of pig iron exported was 64,516 tons. The finished iron 
trade is improving. There is a large amount of trade 
going on and prices are stiffer. 


Engineering and Shipbuilding.—Both these industries 
are well employed, and fresh orders continue to come to 
hand. A day or two ago Messrs. Raylton, Dixon, and 
Co. launched from their Cleveland dockyard, Middles- 
brough, a steel screw steamer which has been built to the 
order of Messrs. Harloff and Boe, of Bergen. She was 
named the Nordkap. Her triple-expansion engines will 
be supplied by Mr. John Dickinson, of Sunderland. 
ere was launched, since our last notice, from the 





Howdon yard of Messrs. Palmer and Co., Shipbuilding 
and Iron Company, Limited, a two-masted steamer named 
the Santurge. She will load about 3300 tons, and attain a 
speed of 10 knots an hour. The engines have also been 
constructed by the Palmer Company, and are of the triple- 
expansion type, with steel boilers. The owners of the vessel 
are Murieta and Co., of Bilbao and London. It may be 
added that this is the first vessel that has been launched from 
the Howdon yard since it was re-opened in March last after 
having been closed since 1884, owing to the depression in 
shipbuilding. With the Santurge in the water, there are 
still three ships on the stocks in various stages of con- 
struction, and there is every prospect of full work for 
some time to come at both the yards of the Palmer Com- 

any. On Saturday the fine passenger steamer Seamew, 
built by Messrs. Palmer and Co., at Jarrow, to the order 
of the General Steam Navigation Company, of London, 
ran a most successful trial trip. A few days ago the 
handsome new steel screw steamer Derwent, constructed 
by Messrs. William Dobson and Co., of Low Walker, for 
the Goole Steam Shipping Company, was tried at sea, and 
although a very strong gale was blowing, the vessel’s 
speed was 144 knots per hour. 


The Board of Arbitration.—The half-yearly meeting of 
the Board of Arbitration for the North of England manu- 
factured iron trade was held at Darlington on Monday. 
The membership of the Board now consists of nine firms 
owning eleven works. The number of operative sub- 
scribing members is 4185, an increase of 473 on the previous 
six months. A number of disputes have been amicably 
arranged by the Board. 

The Steel Trade.—The steelmakers are still pressed for 
deliveries, more orders are coming to hand, and prices are 
firmer. 

The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel at quotations which ruled last week. 





NOTES FROM THE SOUTH-WEST. 

London and South-Western Railway.—Satisfactory pro- 
gress has been made with the works of the Wimbledon 
and Fulham line, including a bridge over the Thames, 
The Fareham and Netley line is also advancing towards 
completion. The Bournemouth direct line was recently 
opened for traffic. The improvement of the Bodmin and 

adebridge section has been practically completed. In 
the course of the first half of 1888, further capital was 
expended by the company to the aggregate extent of 
395,680/., viz., 186,574/. on lines opened for traffic, 107,337/. 
on lines in course of construction, 26,8837. for working 
stock, 37,1377. in subscriptions to other companies, and 
contributions to joint lines, and 37,750/. for the purchase of 
the Seaton and Beer line. The principal outlay made 
upon lines opened for traffic was that on widening works 
between Waterloo and Clapham, and Hampton Court 
and Woking (101,028/7.) Inthe expenditure for lines in 
course of construction the Netley and Fareham line 
figured for 30,3337., and the Wimbledon and Fulham 
Junction for 77,0047. In the outlay made for addi- 
tional working stock, carriages and trucks figured for 
22,0152. At the close of 1888 the company owned 548 
locomotives, 371 tenders, 2952 passenger carriages and 
vans, and 8514 trucks, &c., used for the conveyance of 
merchandise and minerals. The cost of locomotive power 
in the first half of 1888 was 196,687/. The aggregate dis- 
tance run by trains in the first half of 1888 was 5,835,720 
miles, as compared with 5,660,817 miles in the correspond- 
ing period of 1887. The outlay made in the first half of 
1888 for maintenance of way and works was 136,633I., as 
compared with 134,411/. in the corresponding period of 
1887, the length of line maintained by the company being 
785 miles and 766 miles respectively. 


Cardiff.—Steam coal has met a ready sale, the best de- 
scriptions making 10s, 3d. to 10s. 6d. ; second—any de 
scriptions, 9s. 3d. to 9s. 9d. ; and Monmouthshire, 8s. 6d. 
to 8s. 9d. per ton. Household coal has continued in good 
demand at former rates. The demand for patent fuel has 
been improving. There has been little change in manu- 
factured iron and steel. The tone of the market has, 
however, continued healthy. Iron ore has been firm. 


Taff Vale Railway.—The expenditure made on capital 
account in the first half of this year by the Taff Vale Rail- 
way amounted to 83,0217. The —", of the Mardy 
branch has been completed, and the cost (32,901/.) forms 
part of the capital expenditure just mentioned. Of the 
83,021/. expended on capital account in the first half of 
this year, 62,9587. was expended on lines opened for traffic, 
and 20,064. on lines in course of construction, At the 
close of June, 1888, the company owned 169 locomotives, 
126 tenders, 204 vehicles used in the coaching department, 
and 2399 trucks, &c., used in the conveyance of merchan- 
dise and minerals, The cost of locomotive power in the 
first half of 1888, including three engines purchased for 
renewals, was 67,0701., as go with 61,0737. in the 
corresponding period of 1887. The aggregate distance run 
by trains in the first half of this year was 1,687,768 miles, as 
compared with 1,611,069 miles in the corresponding period 
of 1887, The outlay made for the maintenance of way and 
works in the first six months of 1888 was 30,671/. as com- 
os with 29,658/. in the corresponding period of 1887. 

he length of line maintained in the first half of 1888 
was: Six lines, 9 chains ; five lines, 5 chains; four lines, 
12 miles, 5? chains; three lines, 10 miles, 33? chains ; two 
lines, 46 miles, 3} chains ; single line, 43 miles, 46 chains ; 
and sidings (single), 103 miles, 11 chains ; making a total 
of 205 miles, 33} chains. 

Sewage at Exeter.—The town surveyor of Exeter has 
been instructed to prepare a scheme for the collection, 
removal, and disposal of the — of the city, with an 
approximate estimate of the probable cost. 














Aue. 3, 1888.] 





ENGINEERING, 





123 
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EVAPORATOR FOR TRIPLE-COMPOUND 

ENGINES. 
WE illustrate above an arrangement of evapo- 
rator and auxiliary feed boiler for triple-compound 
engines made by Messrs, G. and J. Weir, of Holm 
Foundry, Cathcart, Glasgow. Steam is taken from 
the intermediate receiver, and passes to the tubes 
shown. Sea water is admitted to the interior of the 
cylindrical shell, and is there evaporated by the steam 
in the tubes. The resultant steam from the eva- 
poration of the salt water is taken to the low- 
pressure receiver of the engine, and follows the usual 
course. 

Itis claimed that by the adoption of this apparatus 
the cost of production is one-third of the cost that 
would ensue were the ordinary practice followed. 
In order to prevent priming the steam space is ample 
in proportion to the heating surface, and in order that 
the whole of the latter may be equally efficient the | 
outlet ends of the tubes are contracted, and the con- 
densed water is drawn off by a tube, returning through 
the evaporator. In practice the tubes may be kept 
clean by blowing the brine out entirely and admitting 
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’"S TIME DETECTOR. 


Mr. P. Hardt, of 63, Queen Victoria-street, E.C. 
The nickel - plated brass case of the watch has two 
keyholes, the one for opening the watch when wind- 
ing it up and examining it, the other for the in- 
sertion of the marking keys of the watchman. The 
dial is under a glass cover, and is divided into twelve 
or twenty-four hours for the ordinary watch, which 
will run for fifty hours, and into seven days for 
watches employed on the large ranges and estates of 


|the west of America, the La Plata, and also of 


Hungary. In the latter case the dial plate has to be 
renewed only once every week. The dial plates are 
of paper, and can be turned so as to be set to the right 
hour, At7 p.m., for instance, the stationary pointer 
fixed above the dial plate must point to 7. This 
pointer bears on its underside a steel die marked with 
numbers or letters. When the watchman inserts one 
of his keys and turns it, a square plate is lifted and 
jerked against the steel die, and the respective figure 
is thus punched, either in white or colour. The 
keys may be used in ony order, each printing its own 
number or letter. Six keys, fastened to brass chains, 
generally belong to a detector; if more, the keys are 





cold water, which breaks off the scale, or the tubes 
may be scaled occasionally in the usual way, a man- 
hole door being provided as shown. If very dirty the 
tubes can be removed, both ends being exposed in the 
plate, as shown ; they all come out together, the opera- 
tion taking but a few minutes, as the tube-plate joints 
are faced, 





HAHN’S PORTABLE WATCHMAN’S TIME 
DETECTOR. 


WE illustrate above an oe rh: type of Hahn’s de- 


tectors, well known on the Continent and in America, 
gud which is now being introduced into England by 


so arranged that combinations of numbers are printed 
| by one turn of the key. Atstation No. 7, for instance, 
| numbers 1 and 2; at station 12, numbers3and6. The 
| novelty is a safety appliance. The brass disc upon 
| which the paper dial lies consists of two parts con- 
| nected with each other by a little spring. While the 
| key is being pressed, the one part of the brass disc 
will be arrested and stand still; the other half con- 
|tinues its revolutions and draws the arrested half 
‘after it as soon as the watchman releases the key. 
| The device has been added to prevent a very simple 
dodge on the part of the watchman who will sometimes 
stop the watch by keeping the key turned until the 
moyement is arrested and ther enjoy a peaceful 
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slumber, presenting his watch next morning with the 
remark that it had stopped. This safety appliance 
does not complicate the movement, so that the watches 
can still be repaired by any watchmaker should any 
accident occur. 





THE MACHINERY OF THE INMAN LINER 
“CITY OF NEW YORK.” 

On our two-page plate accompanying this issue we 
give a view of one set of the triple-expansion engines 
of the twin-screw steamer City of New York, built 
and engined by Messrs. James and George Thomson, 
Clydebank, to the order of the Inman and International 
Steamship Com In previous issues* we have 
described the ship and her internal arrangements, and 
in a future number we hope to illustrate some of the 
details of these engines. The many novel features of 
the hull are accompanied by almost as many novelties in 
the machinery. The adoption of the principle of twin- 
screws has been almost compulsory in this case, as it 
would be very difficult and probably very imprudent 
to construct single-screw engines having the enormous 
power that these combined twin-screw engines are 
intended to exert. The great advantage of the dupli- 
cation of all parts is too obvious to be dwelt upon here, 
excepting to state that with only one of the engines 
running sufficient power would be developed to propel 
the vessel at about 15 knots per hour. To indicate how 
the dimensions and power of the engines of the City of 
New York compare with those of the principal mer- 
chart single-screw steamers afloat we give on page 124 
a Table compiled partly from a paper read by Mr. 
W. John, at the Liverpool meeting of the Institute of 
Naval Architects last year, and partly from the 
records of the trials of the steamers. 

It will readily be seen that the power to be developed 
in the City of New York (20,000 indicated horse- 
power) is considerably in excess of that in the other 
steamers, and to have fitted a single set of engines, 
even supposing it had been advisable from every other 
standpoint, would have been a very questionable step 
to take. The view we give is ofthe port engine. The 
two engines are separated by a longitudinal bulkhead 
reaching up to the main deck, communication being 
established by a sliding door, worked by a rack and 
pinion from above in case of need. 

Many of the features which are common to war- 
ship machinery have been introduced into the design 
of these engines in order partly to save weight and in 
consideration of the high piston speed. The engines 
are built upon a very solid structure in the ship, but 
have, in addition, a cast-steel bedplate. This bedplate 
is formed in three parts, each part weighing about 
16 tons. The columns are also of cast steel and 
are of the ‘‘split type.” The condensers, which 
usually form part of the main engine structure, are 
made, as in warships, of brass, and are quite indepen- 
dent. The cylinders and their covers are cast iron, 
but the pistons are of cast steel of the dished type. 
The crankshafts are built of steel; the thrust, tunnel, 
and propeller shafts are also of steel. The crankshaft 
is 20} in. in diameter at the journal, and 21 in. at the 
pin; the tunnel shafting is 19} in., and the propeller 
shafting 20} in. The piston-rods and all the principal 
moving parts are of ingot steel. The piston-rods have 





* See pages 248-50, and 628, vol. xlv. 
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tail-rods, and are attached to the pistons by flanged 
connections. 

The high, intermediate, and low-pressure cylinders 
are 45 in., 71 in., and 113 in. in diameter respectively, 
the stroke being 60 in. All the valves are piston valves, 
being one on the high, two on the intermediate, and 
four on the low-pressure cylinders. The adoption of 
the four sets of piston valves for the low-pressure 
cylinder is unique, and is necessitated by the large 
port area in this cylinder, and to avoid the strains due 
to the great overhang which would be caused by the 
adoption of two sets only. The valve gear is of the 
ordinary eccentric type, the eccentric straps being of 
cast steel lined with white metal. The equilibrium 
valve, which controls the inlet of steam, is worked by 
an independent engine which can be connected to the 
Dunlop governor. The adoption of this engine renders 
the handling of the main engine very much easier. 

The turning engine is of a new type, being simply a 
hydraulic ram working by a pawl on a ratchet wheel, 
This ram is vertical, and takes up very little space ; 
but is at the same time very powerful, 

In addition to the usual draining from the jackets 
and casings, which is collected in the hot-well, there is 
a continuous flow through the casings from the high- 
pressure to the intermediate pressure casings, and from 
the intermediate pressure to the low-pressure casing. 
In the latter casing the drainage passes into the low- 
pressure cylinder in the form of vapour, there doing 
work, and finally passing into the condenser. By this 
means any accumulation of water is prevented in the 
casings when the engines are running, and the glands 
are always dry. 

The air pumps are the only auxiliaries driven from 
the main engine. There are two of them to each 
engine, of the ordinary vertical type, and they are 
worked by levers off the high-pressure and low-pres- 
sure crossheads. A small oil pump is also driven off 
the main engines. It is for keeping the crank-pits 
clear of oil, which is forced into the stern tubes. 

The boilers are fed by Worthington vertical pumps, 
four in number, associated with Gilmour’s feed heater. 
These during the trial proved satisfactory, and in this 
connection it may not be uninteresting to indicate 
briefly their “ome Each pump has two 12-in. steam 
cylinders, and 284 in. double-actiug water plungers, 
witha l0in. stroke, There are twopumps in each engine- 
room. Of these one supplies the feed heater with water 
at the temperature of the hot-well. This water has its 
temperature raised in the feed heater by live steam 
from the boiler to nearly the boiler temperature, and 
the second pump delivers this heated feed water at 
a slightly increased pressure to the boiler. There 
is no advantage on the score of economy ; but in 
so far as the feed water is introduced at boiler tem- 

erature there is complete absence of any _possi- 
bility of strain due to irregular cooling of the boiler 
plates. The heater can be thrown out at any time and 
only one pump used, and as the capacity of each 
pump is sufficient of itself for boiler feeding, the other 
may be looked upon as an alternative in case of break- 
down. In the ordinary arrangement, the first pump, 
which delivers from the hot-well into the feed heater, 
is controlled by a float in the tank, so that it will be im- 
possible either to have overflow or an insufficient 
quantity in the hot-well. As all the water passing 
through the feed heater is at a high pressure all im- 
purities in the water are deposited in the latter, from 
which they are occasionally discharged by means of a 
blow-off, and since the heater itself is in no way 
cramped or confined by large tubes its cleaning becomes 
a very easy matter. Indeed it is completely done by 
blowing off at regular intervals. 

There are two fire and bilge pumps in each engine- 
room for general ship purposes. These are also so 
arranged that they can be used as feed pumps in the 
event of the main getting out of order, and they are 
connected to the doub‘e-bottom system of piping, and 
are available for pumping the compartments between 
the bottoms should the circulating pumps be in use for 
other purposes. The water is circulated through each 
of the main condensers by two sets of 15 in. centrifugal 
pumps, either of which is more than capable of doing 
all the work required. There are fresh-water con- 
densers in each engine room, which have their own 
feeding and circulating pumps automatically worked. 
All these pumps are of the Worthington type. 

The hydraulic installation of the ship, which is 
the most extensive fitted on shipboard, has its 
pumping engines—-two ir number—in the engine- 
room. ‘These engines are of the compound surface- 
condensing type of Messrs. Brown, now so well known 
in connection with hydraulic ship plant. These 
engines work seven hoists, nine derricks, two warping 
vale, a windlass, and two warping capstans aft on the 
promenade deck. 

The steel boilers which supply the steam are nine in 
number, and are equally divided in three water-tight 
compartments. They are built of steel, the shell plates 
being 1,4;in. in thickness, The diameter of each 
boiler is 15 ft. 6 in., the length 19 ft., and the working 
pressure is 150 1b. to the square inch. The boilers are 
double-ended, and have each six furnaces, the mean 





Hou.tits AND ENGINES OF ATLANTIC STEAMERS. 
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diameter being 3 ft. 11 in. The tubes are 7 ft. 6 in. 
long, 23 in. in diameter, and in each boiler there are 
1056 tubes, or 9504 in the nine boilers. The total heat- 
ing surface 50,040 square feet. The furnaces on each 
end have a common combustion chamber. Each boiler 
weighs 74 tons. ‘ 

The boilers are worked ‘on what is known as the 
closed stokehold system. This is the first ship for the 
Atlantic passenger trade that has been worked on this 
system, and it necessarily introduces many novelties. 
There are no air hatches excepting those through 
which the fans draw down the air supply. The fans 
for supplying air to the furnaces are twelve in number, 
and are each 66 in. in diameter. They are the result 
of very exhaustive experiments. The application 
of forced draught has become so general that the 
design of the engines has become equal in importance 
with the engine for propelling the ship. The ex- 
perience which the Messrs, Thomson have gained during 
the past few years in constructing high-speed warships 
fitted with forced draught has enabled them to design 
a fan and engine that will work with great efficiency 
and comparatively no attention. 

It may be added that during the construction of the 
machinery, Mr. J. S. Doran, superintending engineer 
of the Inman Company, acted as inspector, discharging 
duties, ordinarily difficult and trying, in such a way 
as to merit and secure the confidence of the Inman 
Company, and the acquiescence by the Messrs. Thomson 
in all his proposals, 





NOTES FROM THE UNITED STATES. 
PHILADELPAIA, July 19, 1888. 
AMERICAN railway managers have been thrown into 


great confusion by the continuance of the rate wars | 


that started early in the season. The controlling 
spirits, recognising the futility of all efforts to bring 
about a restoration of friendly relations, withdrew from 
the contest, and have left the lesser lights to fight it 
out. The primary trouble is, that there is too much 
railway mileage between Chicago and the far north- 
west ; the second trouble is that traffic has fallén off 
10 to 15 per cent., which has generated very active 
competition. The third trouble is the new ‘‘Soo” 
route, which, in connection with the Canadian Pacific 
and some eastern connections, constitutes a formidable 
obstacle to future peace. Our latest advices from 
Chicago show that everything points to the breaking | 
up of any patched-up compact. The managing minds | 
in railroad concerns recognise the fact that until the 
causes of existing troubles are removed permanent | 
peace cannot be established. Every oneisat sea, About| 
a thousand miles of railroad are projected in this 
region, but for the present no construction will be} 
attempted; repairing requirements only are being| 








attended to. Rates of freight are now only about 
one-third what they were four months ago. The 
Courts are endeavouring to adjust some of the difficul- 
ties between the roads, The Canadian Pacific pos- 
sesses advantages which will probably be a permanent 
‘source of trouble to American lines. The only cure 
for this state of things lies in the increase of traffic to 
the accustomed proportions, The increase of popula- 
tion in the north-west, by which a larger local traffic 
will be created, will help these lines out of difficulty 
in the future. The competition of water lines is also 
very severe. Nearly all of the boatyards along the 
lakes are crowded with work. The construction of 
locks and dams on a number of our larger rivers is 
becoming a popular theme, and it is probable that at 
the next session of Congress bills will be introduced 
looking to the expenditure of large sums of money in 
this direction. 

Notwithstanding the depression in the iron trade a 
number of new works have been recently projected. 
The demand for steel in all shapes is on the increase. 
A large amount of shipwork has recently been con- 
tracted for in’Pennsylvania mills. There are engi- 
neering requirements now under consideration, which, 
if they go through, as they probably will, will call for 
about 40,000 tons of structural, plate, and other kinds 
of iron. The indications point to an improving demand 
| during the fall and winter. Steel rails are still quoted 
, at 30 dols, in eastern, and 31 dols. in western mills. 
| Brokers report very indifferent inquiry for foreign 
material, iron or steel, Tin plate and iron and steel 
rods are in good demand, The production of tin in the 

north-west has taken practical shape and the output is 

increasing. The development of large coal mines is 
engaging the attention of the mining interests in the 
south-west. Large orders for machinery have been 
placed within two weeks. 








Tue SwepisH Norwecian Raitway.—The Swedish 
Government has now granted permission to this under- 
taking to again proceed with the Gellivara-Luassovara 
section of the line, which permission had been suspended 
for a few weeks, 

Russian PETROLEUM IN SWEDEN.—Russian petroleum 
appears to have found a good market in Sweden, and the 
imports have already assumed important dimensions. 
The large and well-known Nobel establishment has just 
commenced the building of a large cistern for the storing 
of their petroleum at Vartan, close to Stockholm. The 
present cistern, which will be completed within a few 
months, and which is being built by the German firm of 
Seiffert and Melzer, has the shape of a cylinder. Its dia- 
meter is 60 ft. and the height 30 ft. It is the intention of 
Messrs. Nobel to build altogether five such reservoirs at 
Stockholm, two of which will be taken in hand next year 
and twoin the year 1890. 
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COPPER STEAM PIPES. 
Copper Steam Pipes for Modern High-Pressure Engines.* 
By Mr. W. Parker, Chief Engineer Surveyor to Lloyd’s 
gister of British and Foreign Shipping, Member of 

Council. 

As might have been expected, the disastrous explosion 
of the main steam pipe and consequent loss of life that 
occurred on board the Royal Mail steamer Elbe in Sep- 
tember last, and a similar explosion on board the North 
German Lloyd’s mail steamer Lahn, have led to investi- 
gations as to the cause of these accidents; and, further, 
the whole subject of the manufacture of copper steam 
pipes has been considered generally, and experiments 
carried out with the view of ascertaining the behaviour of 
the different kinds of commercial copper under various 
conditions of treatment and at various temperatures. A 
summary of the investigations and the results of these 
experiments will not, I think, be without interest to these 
meetings. 

The s.s. Elbe was built in 1870 by Messrs. J. Elder and 
Co., and fitted with ordinary compound engines. In 
February of last year she was placed in the hands of 
Messrs. Oswald, Mordaunt, and Co., of Southampton, for 
the purpose of being fitted with new boilers to work at a 
pressure of 1501b, per square inch, and of having her 
compound engines converted into triple-expansive ones. 
This work was completed, and the vessel was running her 
official trial in Stokes Bay, when the main steam pipe 
abreast of the after boilers burst, and all in the stokehole 
at the time, numbering eleven persons, were killed by 
the sudden outrush of steam. 

The s.s. Lahn is a new vessel built by the Fairfield 
Shipbuilding and Engineering Company last year. In 
March last, while on her second voyage across the Atlantic, 
her steam pipe burst in a somewhat similar manner, but 
the loss of life was less in this instance than in the case of 
the Elbe. 

It was natural to suppose that the bursting of copper 
steam pipes, such as those of the Elbe and the Lahn, 
would be found to be attributable to defective workman- 
ship or material, and that due care had not been exercised 
in the manufacture of the pipes; but these investigations 
go toshow that elements of very serious danger enter into 
the ordinary methods of making brazed copper pipes, 
especially when intended for high-pressure steam. 

The steam pipe which exploded on board the Elbe was 
93 in. in diameter inside, and 6 ft. 6 in. long, the thickness 
of the copper was .276 in., corresponding to No. 2 imperial 
wire gauge; it was brazed in the usual manner, with a 
lapped joint, and to all appearance seemed a well-made 
pipe. The copper had been obtained from a first-class 
manufacturer in Birmingham, and analysis has shown 
it to be chemically of the best quality. 

The pipe itself had been tested by hydraulic pressure on 
two occasions, once for the satisfaction of the builders to a 
pressure of 300 lb. per square inch, and a second time by 
the owner’s representative to 3501b. per square inch. 
These tests had been sustained in a perfectly satisfactory 
manner, and so far as could be judged, every care had 
been exercised by the makers to produce as good a piece 
of workmanship as possible. 

Test-pieces were cut from the exploded pipe, and the 
copper away from the locality of the brazing was found to 
have an ultimate tenacity of 33,000 ib. per square inch, 
with an elongation before fracture of 33 per cent. in a 
length of 5 in., so that the bursting pressure for this pipe, 
in its cold state, should have been about 19401b. per 
square inch, being thirteen times the working pressure, or, 
taking the actual thickness of the copper at the fracture 
as measured after the explosion, and which was found to 
be 4; in., the pipe should still have borne an ultimate 
pressure of 1220 lb. per square inch, or 8.8 times the work- 
ing pressure. 

In order to ascertain the actual strength of the portions 
of the pipe adjacent to the exploded part, a piece of the 
pipe, about 30in. long, was cut from the portion still 
intact of the length which exploded, and two other similar 
pieces were prepared from the next adjoining length of 
pipe. These short pieces were fitted with flanges and 
tested to destruction by hydraulic pressure, and in each 
case the pipe burst in exactly the same way, namely, 
through the copper near and parallel to the brazed seam, 
commencing near to one of the flanges. 

The pieces taken from the same length where the ex- 
plosion had occurred, gave way under a hydraulic pressure 
of 7801b. per square inch, the fracture exhibiting a granular 
and in part a discoloured appearance. 

Of the two pieces cut from the next adjoining length of 
pipe, one burst at 600 lb. per square inch with the same 
pasehe and partly discoloured fracture, as if the metal 

ad been injured or partially cracked through during the 
operation of brazing ;. and the other burst at 11401b. per 
square inch, the fracture being granular but not - 
coloured. 

This great diversity in the bursting pressures for pipes 
of the same dimensions and material, and the similarity 
in the character and position of the fracture in each case, 
together with the fact that the pressure at which the 
strongest of these lengths burst was still not more than 
five-eighths of the calculated bursting pressure, seemed 
clearly to indicate that the material had been injured in 
the neighbourhood of the seam by the operation of brazing. 
_ Some very careful experiments to ascertain the effect of 
increased temperatures upon sheet copper were made by 
the Franklin Institute in America as long ago as 1837, 
when strips of copper were pulled asunder in a properly 
designed machine at temperatures ranging from 122 deg. 
to 1332 deg. Fahr., and, as will be seen by the following 
Table, the falling off in strength as the temperatures in- 





* Paper read at the thirtieth session of the Institution 
of Naval Architects at Glasgow, July 25, 1888, 





creased was very considerable, until at 1332 deg. Fahr., 
or a bright red heat, the tenacity was nil. 
Experiments made at the Franklin Institute, America, in 
—” with an Investigation into the Strength of 
Oe 3. 





Temperature | Diminution of | Temperature | pimtnution of 

above 32 deg. Strength. | above 82deg. | Strength. 
deg. deg. 

90 0.0175 | 660 0.3425 

130 0.0540 769 0.4389 
270 0.0026 siz | (0.4944 
360 0.1513 880 0.5581 
450 0.2046 984 =| (0.6691 
460 0.2133 1000 | 0.6741 
513 0.2446 1200 | 0.8861 
529 0.2558 1300 1.0000 








These results were substantially corroborated by a series 
of experiments made by Dr. Kirk and myself after the 
Elbe explosion. 

From the Table it will be seen that at 360 deg. Fahr., 
or the temperature of steam of 1501b. pressure, copper 
has about 15 per cent. less tensile strength than when 
cold. But allowing for this falling off in tenacity, the 
steam pipe of the Elbe at 1501b. steam pressure should 
still have had a factor of safety of 84. 

Carefully examined through a microscope the difference 
in the structure of the copper in the neighbourhood of the 
brazing where the exploded pipe and those afterwards 
tested gave way, and the structure in that part of the 
pipe away from the brazing was very marked, and was 
ov to be ascribed to the heating of the copper during 

razing. 

Test-pieces were cut from the pipe near to the brazed 
seam where the rent had occurred, and it was found that 
whereas the copper from other parts of the pipe showed a 
tenacity of 33,000lb. per square inch with an elongation 
of 33 per cent. in 5in. and 59 per cent. contraction of area 
as recorded above, in these pieces the tenacity was only 
24,418 lb. per square inch, the elongation only 4.6 per cent., 
and the contraction of area at the fracture only 13 per 
cent. This result was amply confirmed by testing other 
strips cut from the same locality ; they each showed that 
the copper near the brazing had_lost_its ductile qualities 
and much of its tenacity. 

In order to obtain further information on this point, the 
following experiments were made : 

1. A strip of good copper was cut from a sheet and bent 
and broken cold. . 

2. A similar piece was raised to a heat above that 
necessary for brazing, when it became red short, and 
broke with its own weight. 

8. A piece was raised to the same bright heat as No. 2, 
allowed to cool, and then broken cold. 

4. A piece was raised to the above brittle heat, at which 
it was partially broken through, then allowed to cool, and 
the fracture completed when cold. 

The appearances of these fractures were very interesting ; 
the first had the fibrous silky appearance of a good copper ; 
in the second piece the fracture was coarse and blackened 
by the heat ; but the third specimen seemed to have almost 
completely regained its tenacity and ductility on cooling, 
the copper in its normal state having a tenacity of 35,212 lb. 
per square inch with an elongation of 40 per cent. in 5in., 
and a contraction of area at the fracture of 39.9 per cent. ; 
and the third specimen, although it had been raised to a 
blistering heat, was, when cold, found to have a tenacity 
of 31,337 lb. per square inch, with an elongation and con- 
traction of area at fracture practically the same as the 
normal copper, which would appear to show that, although 
the copper should be overheated in brazing, if not other- 
wise injured, its qualities will be substantially regained 
on cooling. 

The fourth piece was partially broken while hot, and 
the appearance of that part of the fracture was discoloured 
by the action of the heat, but the part that was allowed 
to cool had its ductility restored, and afterwards broke 
with a bright fracture. This experiment was repeated a 
number of times, with similar results, and the fractures 
corresponded exactly in appearances not only with that 
of the exploded pipe, but also with those of the other 
pipes which were experimented upon, and which burst at 
— of 600 lb, and 7801b. per square inch respec- 
tively. 

The only difference in these fractures was the depth to 
which the partial crack, as shown by discoloration, had 
extended. 

In this manner the exact appearance of the fractures 
of the exploded pipe, and of those experimental pieces 
which burst at the low pressures, was reproduced arti- 
ficially by burning the copper and treating it in the way 
eaied, 

From this it will be seen that, should a copper pipe be 
over-heated during the brazing operation, and seeing that 
the metal becomes perfectly brittle at not much above the 
brazing heat, the pipe might accidentally be cracked when 
in this brittle condition ; and, although the-~section, of 
metal still remaining intact might be sufficient to sustain 
the cold water test pressure, yet the hot steam and accom- 
panying strains might develop and deepen the crack, and 
the pipe ultimately give way at the working pressure. 

This I consider to be the true explanation of the ex- 

agg of the Elbe’s steam pipe, and also that of the s.s. 
abn, 

A serious element of danger is thus shown to exist in 
the present practice of brazing large, heavy copper pipes 
intended to be subjected to the high pressure now so 
common. It is generally admitted that welds or brazed 
joints in any material must possess certain elements of 
uncertainty, and the above experiments show this un- 
certainty to be greatly increased in the case of copper 
worked over a fire, 





How to eliminate these elements of danger becomes an 
important be wen Various alternatives suggested them- 
selves, as, for instance, that the copper might be worked 
cold and the joint made by a rivetted seam, that brazed 

ipes might be served with wire or have strengthenin 

nds fitted at short intervals (both of which systems 
find are now resorted to), or that steel pipes might be 
used, the seam being rivetted. 

While these points were under consideration, I had 
brought to my notice by Mr. W. Elmore a method of 
making copper pipes of any required diameter, length, or 
thickness by electro-deposition, and I was instructed by 
the Committee of Lloyd’s Register to proceed to Mr. 
Elmore’s works and witness the operation of making 
these pipes, with a view to reporting thereon for the in- 
formation of the Committee. The process is briefly as 
follows: A mandrel is surrounded by ordinary unrefined 
Chili bars arranged upon strong supporting frames in a 
depositing tank of sulphate of copper, and the copper is 
dissolved or decomposed, as will hereafter be explained, 
and is deposited in the form of pure copper on the re- 
volving mandrel, leaving the copper in the form of a shell 
or pipe, of any thickness required, fitting closely to the 
mandrel. hen the required thickness has been de- 
posited, the pipeand mandrel are exposed to the action of 
hot air or steam, then the copper expanding more than the 
iron admits of the mandrel being drawn, leaving the 
copper in the form of a pipe, without a seam, perfectly- 
round and true both internally and externally; or the 
pipe may be expanded or made larger by rolling or other 
mechanical means, and then the mandrel withdrawn. 

The deposition of copper by electricity is not at all new. 
It has been in use for years for electrotyping purposes, 
and for separating copper from its impurities, and par- 
ticularly for extracting gold and silver. But copper thus 
refined is wanting in cohesive properties, and without 
some means of increasing its density, which would give to 
it, at the same time, both tenacity and ductility, it would 
in such a form be useless for mechanical purposes, The 
ingenious manner in which this difficulty is overcome 
by the present process constitutes its most important 
feature. 

A burnisher or planisher, composed of a small square 
piece of agate, being the hardest and smoothest substance 
suitable and available, is supported upon proper arms and 
levers, and the agate is allowed to press lightly upon the 
surface of the copper on the revolving mandrel. The 
burnisher is caused to traverse from end to end of the 
mandrel by means of a leading screw at any required 
speed. After it has traversed the whole length of the 
mandrel, it is automatically reversed, and commences its 
journey backwards, The speed of the revolving mandrel 
and the speed of the traversing burnisher is so adjusted or 
arranged that the whole surface of the copper is acted 
upon by the burnisher, the result being that every thin 
film of copper deposited upon the mandrel must be sepa- 
rately acted upon, burnished and compressed into a dense 
and cohesive sheet of pure copper possessing a great 
amount of tenacity and ductility, as will be seen from the 
results of the experiments and tests which I have made, 
and which will be referred to further on. The impurities 
or dross fall to the bottom of the tank in the form of mud, 
and when washed, dried, and smelted in a crucible, the 

old, silver, &c., contained therein can be easily separated. 
Te fact, during the operation of refining copper from the 
rough Chili bars, the finished article is automatically pro- 
duced in the form of a pipe, and all the impurities ure 
extracted and can be collected. 

While I was present at the works of Mr. Elmore, the 
patentee of this process, four pipes were made. The 
mandrels had been revolving in the baths for about 170 
hours, and the copper in this length of time had reached 
a thickness of .198in. The pipes were taken off the 
mandrels in my presence, and the ends of the pipes cut 
off, so as to present a portion of the pipes acted upon by 
the burnisher. The remaining portion, or rough ends, 
showed the nodules, or rough copper, not acted upon by 
the burnisher, and was in a completely brittle condition. 

It is well known that the structure of ordinary electro- 
deposited copper is purely crystalline, and easily dis- 
ruptured under stress. The adjoining faces of the crystals, 
of which the whole mass is composed, appear under the 
microscope to be separated from each other, and have 
very slight cohesive power. 

In order to show the effect of the burnisher upon the 
material, I have had the structure of specimens of pieces 
of copper magnified under a microscope and then photo- 
graphed. One photo was taken from an ordinary piece of 
cast copper. A second was taken from a rolled bar of 
copper. The difference in these two structures is very 
perceptible, and plainly shows the effect of work in the 
shape of rolling. A third shows the structure of a piece 
of ordinary deposited copper not burnished, and a fourth 
shows the structure of a piece of copper one-third un- 
burnished and two-thirds burnished. From these photos 
it can plainly be seen to what extent the crystals are 
reduced in size, and the cohesive power of the material 
increased. 

To describe more in detail how the decomposition of the 
unrefined copper is effected, and how the deposit takes 
place, I may state that the unrefined Chili bars are cast 
into slabs of the required length of the pipe, and these 
are arranged longitudinally in a wooden tank, in such a 
manner that the faces of the slabs are approximately at 
equal distances from, and parallel with, the surface of the 
cylindrical mandrel, both at its sides and underneath it, 
leaving the upper side open for the burnisher to travel 
over. The mandrel is fitted with a properly insulated 
spindie, running in insulated bearings, and driven by 
suitable wheel gearing, &c. The whole of this ar- 
rangement is immersed, as before stated, in a bath of 
sulphate of copper. The mandrel forms what is termed 
the cathode, and the copper bars the anode, of the 
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electric circuit, The cathode is connected with the ne- 
gative pole of an ordinary dynamo machine, and the 
anode with the positive pole. When the dynamo is set 
in motion, an electric current passes through the solution, 
and the following chemical changes take place. The sul- 
phate of copper is decomposed, and the sulphuric acid is 
transmitted to the anode, there to attack and dissolve or 
combine with a quantity of copper equal to that which 
has been liberated or deposited uponthe cathode, 

The electric terms used in this matter of the deposition 
of copper are like those for electroplating and electro- 
typing, and it may be as well to describe them here. 

Phe terms ‘‘ cathode” and “anode” are synonymous 
with the positive and negative poles of an electric or 
galvanic battery. Pas 

Then to measure the volume of electricity passed be- 
tween these points the term ‘‘ amperes” is used asthe unit, 
like feet or cubic feet, for measuring in the usual mecha- 
nical sense, { ; 

2. Then for expressing the force with which the volume 
of electricity is propelled the term “volt” is used as the 
unit, 

3. The resistance opposed to the electricity is measured 
by ‘‘ ohms.” my) 

4. The work done in the electrical circuit is expressed 
by “watts,” in the same way that in a steam engine the 
power developed is expressed by H.P. To put this 
shortly : 

" lampére x 1 volt = 1 watt 
1 watt x 746 = 1 E.H.P. 


These are the electrical terms employed by common 
consent in all European languages in connection with this 
science, and there are certain facts in relation thereto 
that are quite accepted. 

The principal one to be noted here is that one ampere 
of electrical current will deposit .005084 grains of a 
per second per square foot of surface in a suitable bath 
and under fair circumstances. At the time I had the 
pleasure of witnessing the tubes being manufactured, the 
amperes and volts were measured by Siemens’ standard 
instruments, from which, on the above basis, the quantity 
of copper electrically deposited in a given number of 
hours could be estimated, 

In this way it was easy enough to judge of the horse- 
power transmitted through the dynamo to deposit a given 
quantity of copper or a given thickness of copper pipe of a 
given diameter. As to quality, it was by the nature of 
the process almost bound to be uniform; but in this 
respect the photos of the magnified pieces of copper, both 
before and after the burnisher has been applied, and the 
mechanical tests I have made, are the best proofs, I may 
describe the latter as follows : 

Two of the four pipes I witnessed being manufactured 
I brought to London. One of these pipes I had fitted 
with strong flanges properly secured in an apparatus 
especially made for the purpose, and tested to destruction. 
The other pipe I had cut into two pieces, and one of these 
pieces I have kept and marked A. The other piece was 
cut and flattened out into a sheet, from which six test- 
pieces were cut and prepared for making tensile tests. I 
also obtained from Messrs. J. Wilkes and Sons, of Bir- 
mingham, two solid drawn copper pipes of similar dimen- 
sions, and had them cut and testedinalikemanner, The 
piece kept is marked B. 

In addition to these pipes I obtained from Messrs. 
Cielland and Thornburn, the well-known coppersmiths, of 
Glasgow, a brazed pipe of the same dimensions, made 
especially for my experiments, which was also tested to 
destruction, together with a sheet of best rolled copper, so 
that corresponding test-pieces could be made to those 
made from the electro-deposited pipe, and the solid drawn 


pipe. 

The results of these mechanical experiments are most 
interesting. 

Pipe A, electro-deposited, stood a pressure of 3450 lb. 
per square inch before it burst. The material stretched 
and the pipe expanded uniformly until the copper was re- 
duced in thickness from y*; in. to rs in. 

Pipe B, solid drawn, stood a oo goer of 2200 lb. per 
square inch, It also expanded, but not with the same 
uniform character as pipe A. 

Pipe C, brazed from sheet copper, also stood a pressure 
of 2200 Ib. per square inch, and burst as all brazed pipes 
do near the line of brazing. 

The tensile strength and ductility of the copper cut from 
pipe A is given in the following Tab'e : 


TABLE A.—Deposited Copper. 


Tensile 
Strain 
in Tons. 


Elonga- 
tion per | 
Cent, 


Dimensions 
in Inches. 


Contraction of Area 
per Cent. 


Remarks. 


Square 
Inch 


Thick- 
| _ness- 


| Marks on Specimen. | 


| Breadth. 
| In 8 in. 
| tn 5 in. 


| 

| Area. 

| Total. 
Per 

| 


| ( Electro - deposited 
copper cut cir- 
cumferentially 


| 13.7 


19 80 
oo 


) .175!.851'8.86 | 23.80 |13.7/20,0] 73 | 
18 |.36 (8.36! 23.22 /18.0117.5| 383 ’ 

| | | | from the pipe. 

|.18 |4.32) 24.00 |12.9|16.0/ 82 | ( Cut longitudinally 

|-18. |4.27 | 23.70 [18.2]18.2 71 . with the pipe. 

| | | 
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>> >> 
on 
a om 
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It will be seen from these Tables that the tenacity in 
the normal state of these three descriptions of copper— 
the electro-deposited, the solid drawn, and the rolled 
- sot a 23%, 20}, and 14 tons per square inch respec- 
tively. 

The very superior ductility of the pure electro-deposited 
copper is clearly shown by the manner of breaking, the 





songetion being chiefly confined to the neighbourhood of 
the fracture ; and whereas the contraction of area at the 
fracture in the solid drawn copper is 12.8 per cent., and in 
the sheet copper 45 per cent., in the deposited copper it 
averages 72 per cent. 

The tensile strength and ductility of the copper cut 
from pipe B is given in the following Table: 


TaBLE B.—Solid Drawn Copper. 





Dimensions 
in Inches. | 


Tensile | Elonga- 
Strain in | tion per 
Tons. | Cent. 


| Contraction of Area 


| per Cent. 


| 


ee ee. 


Remarks, 
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The tensile strength and ductility of copper cut from 
sheet copper, such as would be supplied for making pipe 
C, is given in the following Table: 


TABLE C.—Rolled Sheet Copper. 
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The tenacities shown by the test: pieces are confirmed by 
the pressures at which the electro-deposited and solid 
drawn pipes burst under hydraulic pressure, and, as 
before stated, the uniformity of the deposited material is 
very conspicuous, 

In order to ascertain how deposited copper behaves as 
compared with solid drawn and ordinary sheet copper, and 
how its strength and ductile properties are affected by the 
action of heat, such as is contained in steam pressures that 
are now common, I have had aseries of experiments made, 
the results of which are given below. 


TaBLE D.—Table showing Effect of Temperature in 
Different Descriptions of Copper. 
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The specimens were immersed in an oil bath while they 
were in the testing machine, the temperature of the oil 
being maintained by a gas flame ; and by this means the 


'| specimens were pulled asunder at the temperatures given, 


which correspond with the temperature of steam at 200 lb. 
pressure, 

The results of these experiments are embodied in the 
preceding Table, and are very interesting. The electro- 
deposited copper, it will be seen, as well as the solid 
drawn copper, stood about 15 tons per square inch, while 
cold rolled sheet copper broke at about 104 tons, at the 
temperature of 390 deg. Fahr. 

Comparing these tests with the interesting series made 
by Dr. Kirk at Lancefield, to which I have before referred, 
and published in ENGINEERING in December, 1887, I find 
there were twenty-three specimens of copper plates tested 
at the same temperature, viz., 390 deg. Some of these 
were cut across brazed joints, and others clear of the 
brazing. 

Of the nine samples which had been cut across the 
brazed joint, the mean tensile strength per square inch 
was 10.53 tons ; but they varied in strength from 8.59 tons 
up to 12.32, or about 40 per cent., say, 20 per cent. above, 
and 20 per cent. below the average. 

The fourteen samples that were cut clear of the brazing 
broke with a mean tensile strength of 11.81 tons per square 
inch, the variation ranging from 10.19 tons to 13 tons per 
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square inch, or fromabout 10 per cent, above to 10 per 
cent. below the average. 

Similarly comparing with the experiments made by me 
at the time of the Elbe explosion, the mean of four samples 
of sheet copper, at temperatures varying from 300 deg. to 
370 deg. Fahr., was 9.93 tons. 

Other experiments also go to show that ordinary sheet 
copper cannot be accorded a breaking strain of more than 
about 10 tons per square inch at the temperature of high- 
pressure steam, apart from the danger and uncertainty 
arising from brazing which was so disastrously exemplified 
in the case of the Elbe and also the s.s, Lahn. In the 
case of the electro-deposited copper, as also in solid drawn 
copper pipes these experiments indicate a breaking strain 
at these temperatures of about 15 tons per square inch, or 
an increase of 50 per cent., and an absolute freedom from 
the dangers of brazing, This is a step in advance for 
which I am sure marine engineers will be grateful, and it 
comes none too soon, for our increasing high pressures have 
here discovered a weakness and danger that was bound to 
cause anxiety. 

I find solid drawn pipes are now being made of larger dia- 
meter than hitherto, and I am not aware what the limit of 
their process of manufacture can go to; at any rate, there 
is no limit to which the diameters of the electro-deposited 
pipes can be made. Many other advantages are claimed 

or these electro-deposited pipes, which I have not investi- 
gated, but so far as steam pipes are concerned, it is obvious 
that absolute uniformity of density, thickness, and tensile 
strength, and true circular section (all of which are im- 
portent qualities), can be obtained. 

It is also established that copper deposited under a 
burnisher can be varied in tensile strength from the ordi- 
nary granular form to a material having high tenacity, 
and as it obviates the necessity for the steam pipes bein 
put into the fire for brazing purposes, the strength an 
safety at high steam temperatures may be still further in- 
creased, and if so, we shall, I am sure, befurther gratified. 

I cannot conclude this paper, which I hope may not be 
without interest to the members of this Institution, and 
to others engaged in the manufacture and use of copper 

ipes, without expressing my thanks to Messrs. Maudslay, 

ons, and Field for the great assistance they have been to 
me in carrying out a number of experiments, notably the 
bursting of the pipes, for which special appliances had to 
be devised, as also for the experiments at high tempera- 
tures ; my thanks are also due to the Leeds Forge Com- 
pany, who placed their testing machines at my disposal, 
and others who supplied me with copper and the neces- 
sary assistance and appliances for conducting these inves- 
tigations, 





FOREIGN AND COLONIAL NOTES. 

Locomotive Building in New South Wales.—Tenders of 
Messrs, T. Wearne and Edgington (manager of the Atlas 
Engineering Company) for the construction of locomo- 
tives for the New South Wales government railways were 
recently accepted. It is understood that Messrs. Wearne 
and Edgington will lose no time in commencing opera- 
tions. The tenders were’: From the Atlas Engineering 
Company, twenty-five passenger engines, 2987/.; from 
Mr. T. Wearne, twenty-five goods engines, 3000/. each. 


A Victorian Lighthouse.—-The Victorian Government 
has decided to call for tenders for a lighthouse at Cape 
Everard for a first-order dioptric light 185 ft. above the sea 
level. The lamp will show a belt of red light invisible 
beyond the range of a mile. It is intended that all lights 
along the Victorian coast shall be similarly fitted. 


New York Harbour.—This harbour is being further 
cleared of obstructions, In addition to the regular con- 
tractor’s plant extra dredging machines are at work in the 
channels, The work already done, Lieutenant Gillespie 
says, has been so beneficial as to have secured a channel 
into the harbour, wide and deep enough to admit to the 
port at all stages of the tides the largest vessels which now 
frequent New York. This channel is now buoyed and in 
use. 


Port Adelaide.—In 1882, the records of the depth of 
water at high water at Port Adelaide gave 630 tides 
under and 57 over 22 ft. In 1887, not one tide was under, 
ut there were 700 tides over that depth. During the 
period mentioned an increase of about 5 ft. 6 in. has been 
obtained in the depth of water at Port Adelaide. Intwo 
or three months a 20 ft. channel will be finished and all 
depths will then be increased by 2 ft. 


Coal in the United States.—The total proluction of all 
kinds of commercial! coal in the United States in 1887 was 
123,965,255 tons, showing an increase over 1886 of 
16,283,046 tons. The value of last year’s output at the 
mines was 173,530,996 dols., showing an increase of 
26,418,241 dols. as compared with 1886, 


Tehuantepec Ship Railway.—A contract for Captain 
Eads’ proposed ship railway across the isthmus of Tehuan 
tepec from the Mexican Gulf to the Pacific has been 
recently let. The work is to be completed, according to 
present arrangements, in five years, 


German Coal in Italy.—The exports of German coal 
to Italy—vid Chiasso, Pino, and Locamo—in May were 
7390 tons, as compared with 7290 tons in April. Upon 
the whole, German coal does not appear to be making 
much way in Italy. 

German Rail Exports.—The exports of rails from Ger- 
many in the first four months of this year were 31,832 tons. 
April contributed 13,645 tons to this total. 


The Germans and the Maxim Gun,.—It is stated that the 
German Government will shortly introduce the Maxim 
gun into the German army, and that Herr Krupp has 
acquired an exclusive right of manufacturing the weapon 
for twenty years, 
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FURNACES. 


. H. Burrows, Plumstead, Kent. Improve. 
ments in Open-Hearth Steel Furnaces. (8d. 3 Figs.) 
June 7, 1887.—The gas-producing chamber @ communicates with 
the melting chamber b by the opening a', and runs almost parallel 
with it to the melting chamber b. The products of combustion 
pass out through the opening c, and while in their hottest state 
pass between the series of regenerating tubes c!, c2, c3, c4, ¢5, into 
the chamber d which is provided with a division d! for diffusing 
the products of bustion over the outside of the reg ting 














tubes for the purpose of highly heating the air passing through 
the inside. The products pass away bya flue d2, This heating 
of the air passing through these tu is eff y open- 
ing the valvee ; an induced current of air is thereby admitted 
along the chamber e! into the chamber ¢?, and through the re- 
generating tubes. The air passes out at the other ends of the 
regenerating tubes into the chamber f and passages". A valve 
g serves to admit air into the regenerating tube c5 for supplying 
the gas producer. (Sealed June 22, 1888). 


OBTAINING METALS, 


3669. C. B. Schultze, Leipzig,Germany. A New or 
Improved Process for the Extraction and Recovery 
of Metals, and Especially for the Recovery of Tin 
from Tinned Iron Plate. (6d.] March 10, 1887.—The 
tinned plate is freed from varnish by the application of heated sul- 
phuric acid, and the tin is dissolved by means of a solution of 
sesqui-oxide of iron infree acid. The insoluble bioxide of tin is 
converted into soluble tin salt by the application of metallic iron 
in union with an acid. (Sealed May 25, 1888). 


6569. J, E. East, Deepfields, Staffs. Improved 
Means or Appliances for Employment in Close- 
Ann Iron and Steel Sheets and other Parts or 
Articles of Metal. [8d. 5 Figs.) May 4, 1887.—The improve- 
ment consists in the employment of an annealing cover of fire- 
brick in combination with a platform which is capable of being 
readily.run into and out of the furnace, and forming, when within 
the furnace, the bottom or part of the bottom of the latter, in con- 
o with an air space below the platform. (Sealed May 18, 
1888). 


7047. A. P. Vivian, Port Talbot, emerge. Im- 
proved Manufacture of Metallic Alloys. [6d.] May 13, 
1887.—This invention relates to an improved manufacture of 
alloys of copper, zinc, and iron or steel, or of copper, zine, iron, 
and steel, whereby an alloy of copper and iron or steel is first pro- 
duced to which is then added the requisite proportion of zinc. 
{Sealed May 25, 1888). 
8. McArthur, Pollockshields, Renfrew, 
. W. Forrest and W. Forrest, G ow. Im- 
Rogea in Trea’ Ores to Obtain Gold, Silver, 
» zinc, Copper, and other Metals or Useful Com- 
ounds thereof. [6d.] May 19, 1887.—The metals present in 
e ores are converted into soluble salts by treating the ores with 
a persalt of iron in solution and are separated in solution. Gold 
is converted into a soluble salt by treating the remainder of the 
ores with a soda or other alkaline solution, and subsequently with 
eo perbromide, or periodide of iron. ( d June 1, 
888). 


N.B., R 


7426. A.C, Henderson, London. (P. L. 7. Heroult, 
Paris. An Improved Process for the Preparation of 
Aluminium, Aluminium Bronze, and Alloys of Alu- 
minium by Electrolysis. (8d. 2 Figs.) May 21, 1887.— 
According to this invention aluminium is produced from alumina 
by electrolysis, cryolite being used as a flux. ais a crucible formed 
of very dense and well-conducting agglomerated carbon, contain- 
ing the bath of cryolite (natural fluoride of aluminium and 
sodium). It is placed within another crucible b made of graphite 
and resting upon a support c inte tween it and the fur- 
nace grate. ¢, ¢! are pencil-shaped agglomerated carbon rods, of 
which e serves as the positive electrode, This positive electrode is 
arranged centrally within the crucible a and dips into the bath. 
The carbon rod e! is in direct contact with the crucible which 
serves as the negative electrode. The carbon rods ¢, ¢!, which are 
insulated from each other, rise above the arch of the furnace and 
are protected from the action of air and fire by stoneware tubes 
d,di. A ductor f is d to the positive electrode e and 
a conductor f* is attached to the carbon rod e’; these conductors 
J, f' are connected with an electric generator of suitable power and 
low tension. The crucible a is closed by a lid g of refractory ma- 
terial through which the positive electrode e passes. Over this 
cover is placed fireclay h covered with a mass k of vegetable mould 
orloam. ¢ is the flue and zthe charging door of the furnace by 
which the crucibles @ and b are heated. When the cryolite to 
which alumina has been previously added, is in a molten state, an 
electric current is sentthrough it and the alumina electrolysed. 
The positive electrode e, being brought to a high temperature, 
combines with the oxygen evolved from the alumina, and forms 
oxide of carbon, which escapes through the tube d. The tube d! 
is kept closed to prevent the entrance of air. The aluminium re- 
duced from the alumina passes to the cathode, that is to say, to 
the internal walls of the crucible a, where it first settles and then 





falls to the bottom of the crucible. The cryolite remains un- 
changed. To produce aluminium bronze, granulated copper is 
first placed into the carbon crucible @ in such quantity as to be 
lightly in contact with the positive electrode ¢, and a current is 
passed through it, thereby melting the copper and making it 
ready to serve as the negative electrode. Powdered alumina is 
then placed in the crucible, where it melts; and is decomposed by 
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the action of the electric current into its constituent elements in 
such a manner that the aluminium alloys with the copper and pro- 
duces aluminium bronze, and the oxygen combines with the 
carbon of the positive electrode ¢ to form carbonic oxide. In 
Fig. 2, A represents fused alumina, A' unfused alumina, and G fluid 
metal (copper when aluminium bronze is being made). (S 


July 6, 1888). 
MANUFACTURE OF GAS. 
1767. J. H. KR. Dinsmore, Liverpool. Improve- 
ments in the Manufacture of Gas and Ap tus 


1 [8d, 4 Figs.) February 4, 1887.—Gas retorts accord- 
ing to this invention are constructed in compound form, that is 
to say, they consist of a main retort A and a second retort or duct 
B leading directly therefrom. The fuel is distilled in the main 
retort and the gases as they are evolved pass up and through the 
duct, which is preferably in the form of a double or return pipe 
having its mouth above that of the main retort. The retorts are 
worked at a medium gasmaking temperature (a clear cherry red). 
The gases evolved from the charge are thus caused to me per- 
manent before reaching the mouth or exit of the duct. An important 


























feature of this invention consists in constructing the retort A with 
its duct B so that at the point where the duct springs from, or is 
connected to the retort, there shall be no part incapable of being 
cleaned or scraped from the mouths of the retort and duct. To 
effect this the parts a3, where the duct and retort or the two ducts 
come together or ramify, are constructed in the form of a “‘feather 
edge” as shown in Fig. 1. For this purpose the retort A and duct 
B are arranged at an angle to one another. This feature is main- 
tained whether the duct B bea single or a return pipe. The retorts 
_ resemble in appearance the letters N or VY as the case may 


June 22, 1888). = 
4953. C. Westphal, Berlin. An Improved Means 
for the Production of Water Gas. [8d. 2 Figs.) April 3, 






Fig.1. 





1888. —This invention relates to the production of water gas in ver- 
tical retorts, open at top and bottom, from moist brown coal and 
turf. The tops of the retorts are closed by the charge, and the 
bottoms of the retorts are shut off by a water closure. The retorts 
are heated from outside on the contrary current penal’. so that 
the fire gases ascend worm-like, whilst the combustible material 
inside the retorts descends continuously. The water gas produced 
is withdrawn from the retorts by internal pipes g projecting down- 
wards to the point of gasification. The heat communicated to 
these by the escaping gas serves for the preliminary heating of the 
combustible material surrounding them. The ash is removed 
from the lower part of the retort means of an endless screw 
which is operated by the weight of the contents of the retort, The 
air required for combustion undergoes a preliminary heating by 
being caused to pass round the lower part of the vertical retorts 
charged with ashes before meeting the combustible gas through 
passages land 2. (Sealed July 20, 1888). 


MANUFACTURE OF CHEMICAL PRODUCTS. 


4284, M. R. Wood, Broo New York, U.S.A. 
Improvements in Ap tus for the Manufacture of 
Mono-Carbonate and Bicarbonate of Soda and 
Allied Products, [8d. 2 Figs.] March 20, 1888,—This in- 
vention relates to the ammonia method of manufacture of mono-car- 
bonate and bicarbonate of soda, which consists, in its essential 
principles, in introducing carbonic acid gas into a brine solution pre- 
viously saturated with ammoniacal gas. The present improvements 
consist in thearrangement of a lower primary vessel A and one or 
more secondary vessels B, C superposed one above another, and 
unobstructed, and constantly open passag ting the top 
of each vessel with the bottom of the vessel next above, thereb; 
adapting the vessels for containing limited bodies of liquor whic 
will fill all the vessels except the upper one, and which, through 
the passages, form a single hydrostatic column. The flow of the 








product from the discharge 6! of the primary vessel may be inter 
mittent or continuous. Disa su ply vessel connected by pipes 
with the secondary vessels. Within the primary vessel A is 
arranged an agitator E. Refrigerating coils F serve to conduct 
away the heat generated by the chemical combination of the 
with the brine. A Pipe G extending into the primary vessel A 
serves to supply gas from a carbonic acid gas generator. The 
chemical ion of the carbonic acid gas upon the brine solution 
which has been charged with ammoniacal gas produces bicarbonate 
of soda which is insoluble in the solution of chloride of ammonia, 
and the product will be drawn off in the form of an emulsion or 
milky fluid from the outlet throat b'. The bicarbonate is then 
separated by a centrifugal machine or vacuum filter. (Sealed 
July 6, 1888). 


4371. A. Delahaye, Brussels. Improvements in 
the Manufacture of Caustic or Carbonated Soda and 
Caustic Potash. [6d.] March 23, 1887.—The improved pro- 
cess consists in the precipitation by means of milk of lime, of 
phosphate of soda — by the decomposition of sea salt by 
means of an hydrochloric acid phosphoric acid solution, or by 
the decomposition of acid phosphate of lime by means of sulphate 
of soda. (Sealed May 18, 1888), 


4686. H. Gall and Viscount A. de Montlaur, Paris. 
Improvements in the Man’ of Chiorates of 
the Alxalies or [6d.} March 29, 1887.— 
The chloride in aqueous solution is submitted to the action of an 
electric current in a trough provided with a porous partition. 
The liquid in the negative compartment is caused to circulate by 
external tubes towards the positive compartment, so that the base 
formed may combine with the chloric acid as it is formed. The 
chlorate is then separated from the chloride solution by crystallisa- 
tion. (Sealed May 11, 1888). 


5753. T. T. Mathieson and J. Hawliczek, Liver- 
— Improvements in the Manufacture of Car- 

mate of Soda or Soda Ash and in Apparatus Em- 

loyed therefor. [lld. 7 Figs} April 20, 1887.—This 
invention relates to the manufacture of dense soda ash from 
bicarbonate or mono-carbonate of soda, or a mixture of both. 
The improved method consists in first heating, spreading, and 
feeding forward the material, then adding water in a liquid or 
vaporous state to the material, and then again heating, mixing, 
= * ai forward the material so treated. (Sealed May 18, 


5953. A. Kern, Basle, Switzerland, Improvements 
relating to the Pre tion of the Methylic Ether of 
Gallic Acid and the Manufacture of le 


Colouring Matters therefrom. [6d.} April 23, 1887.— 
Inventor claims the production of methylic ether of gallic acid 
from gallic acid or tannin; and the production of colouring 
matter by the action of chlorhydric nitroso-dimethylaniline or the 
methylic ether of gallic acid. (Sealed May 25, 1888). 


W: Lloyd Wise, London. (EZ. Solvay, Brussels. 
oved Processes for Converting Natural 
cts Assimilable 


May 5, 1887.—To the phosphate which is to be decomposed 
is added silica and alumina. The mixture is heated, and after the 
addition of chloride of sodium or of potassium, is calcined in the 
- of air or steam. Chlorine or hydrochloric acid is set 
ree, and the residuum contains a soluble Law ory of soda or of 
potash. This soluble phosphate being caustified by lime gives 
Lo wr egg bibasic phosphate and a solution of caustic or 
potash. (Sealed May 18, 1888). 

6718. H. Grimshaw and H. Kenyon, Manchester. 

ure or 


Improvements in the Manufact or Production of 
Zinc and other Sulp' the Utilisation of Resi- 





hides, in 
dual or Waste Products therein, and in Apparatus 
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therefor, [6d.] May 7, 1887.—The process of manufacture of 
the sulphides consists in the solution of the base by an acid or an 
alkali; the removal of impurities by oxidation ; the separation of 
the base as a sulphide by the addition of gaseous or ty sulphur 
compounds, and the separation of the soluble from the insoluble 
salts by sublimation or subsid and decantation or by filtration. 
Carbon dioxide is produced from the residuals and is utilised in the 
manufacture of sulphuretted hydrogen. Cyanide, chloride, car- 
bonate, and other salts of ammonium in ammoniacal liquors are 
converted into sulphide by intimate contact in the cold with soda 
waste, yellow liquours, gas lime, spent oxide, and analogous sub- 
stances. (Sealed May 25, 1888). 


7906. R. Schneider, Dresden, Germany. Improved 
Process of Producing Hydrate of Baryta from Sul- 
phate of Barium. (8d. 3 Figs.) May 31, 1887.—The object 
of this invention is to produce hydrate of baryta from sulphate of 
barium or heavy spar without having recourse to the intermediate 
production of carbonate of barium. The sulphate of barium is 
mixed in a comminuted state with carbonaceous materials; the 
mixture is heated toa high temperature and treated with hydrogen 
gas (water gas). A portion of the hydrogen combines with the 
sulphur of the sulphuric acid to form Oy mpc hydrogen, 

th rtion bines with a portion of the oxygen of the acid 
to form water (in the state of steam), the rest of the oxygen of the 
acid unites with the carbon and forms carbonic acid, while by 
means of the steam the barium oxide is converted to a greater or 
less extent into hydrate of baryta, and the formation of carbonate 
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of barium is prevented. The mass is then exposed to the action of 
non-superheated steam for the conversion of the baryta into 
hydrate of baryta. The product thus obtained is slaked in water, 
whereby the conversion is completed. The figures illustrate a 
furnace adapted for carrying out the ahove process. The gas 
serving to heat the hearth O of the furnace is introduced alter- 
nately by either of the channels G! and G?; the air serving to 
support combustion enters by either of the channels L' and L?, 
These channels are in communication with regenerators not shown. 
The raw material is introduced at the top of the inclined shaft N, 
and is warmed by a portion of the combustion gases sing 
through the shaft and the channels p! and p? to the chimneys S! 
and S*. From theshaft N the material slides or is pushed down 
on tothe hearth O, and after having undergone the melting and 
converting process, is drawn off into the chamber P, which is 
heated from the hearth through the apertures Q, o', 0°, 03. (Sealed 
June 22, 1888). 


9227. C. Wigg, Liverpool. Improvements in the 
Manufacture of Bicarbonate of aand in Appa- 
ratus therefor, (8d. 2 Figs.] June 29, 1887.—This invention 
relates to the soda ammonia process and consists mainly in im- 
rovements on the apparatus described in the specification of 
Patents No. 3125 of 1882 and No. 4436 of 1885 granted to the pre- 
sent inventor. Brine is purified in the saturators from ys salts 
of iron by means of the sulphide liquor obtained by the distilla- 
tion of gas water produced in the manufacture of lighting and 
a Sulphuris acid is freed from arsenic by the agency 
of sulphuretted hydrogen evolved from the carbonating apparatus 
of scda ammonia plant when a process evolving sulphuretted 


Nite. Fig 1. 
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hydrogen is used. The — sulphuric acid is utilised in the 
production of white sulphate of ammonia. With the apparatus 
are combined separate vessels ¢ in which brine for use in the 
absorbers or carbonaters a' is prepared by the solution of common 
salt in water. The absorbers or carbonaters are provided with a 
three-way cock A and suitable connections for the admission of 
eteam and gas and for fomergne. the contents. The absorbers 
or carbonaters are also provided with appliances u at the top for 
causing water to flow over the exterior, and with collectors v near 
the bottom to carry off the waste ; c are the vessels connected to 
the carbonaters a! by pipes and valves in which the brine is 
saturated with ammonia. (Sealed July 20, 1888). 





MISCELLANEOUS. 


6571. J. W. Hamilton, Liverpool. New or Improved 
Compositions for Disinfectant, Preservative, or 
Remedial Purposes, (6d.) May 4, 1887.—The improved 
composition comprises a strongly oxygenising compound such as 
permanganate of potash, together with a strong preservative and 
antiseptic such as borax. (Accepted March 10, 1888). 


6616. L. C. A. Marguerie, Paris. A Novel Vitreo- 
Metallic Material Suitable for Glazing and for other 
Purposes in Place of Glass. [4d.] May 5, 1887.—Wire 
gauze or metallic cloth is immersed in a heated state in a thin 
paste or liquor of soluble glass, gelatine or isinglass, and glycerine 
or glucose, The sheets are hung up, and before they are quite dry 
are dipped ina concentrated solution of chrome-alum or bichro- 
mate of potash, after which they are again dried and are ready 
for use. (Sealed May 18, 1888). 


6727. Beldam, London. Improvements in 
Valves known as ‘‘ Non-Re Valves” Employed 
in Machinery or Gpnarekes for Raising and Forc- 
ing Fluid and in Water Supply Service tems and 
for Analogous Purposes. (8d. 2{Figs.) May 7, 1887.— 
The improved valve has a spherical formation of face, and hasa 
= guiding stem on its upper surface. (Sealed May 25, 


7087. W. R. Watson, Glasgow. (A. Young, Honolulu, 
Hawaiian Islands.) Improvements in the Manufacture 
of Sugar and in the Apparatus used in Connection 
therewith, [lld. 6 Figs.) May 14, 1887.—According to this 
invention saccharine liquids are purified by being boiled in vacuo, 
the resulting froth or scum being skimmed by improved me- 
chanical means from the surface of the liquid in vacuo. (Sealed 
May 18, 1888). 


8285. W. Neilson and H. Neilson, pean Lanark, 
and T. Williamson, Rutherglen, Lanark. Improve- 
ments in athens | Valves for Regenerative and 
other Furnaces. (8d. 2 Figs.) June 9, 1887.—The ingoing 
gas enters the valve box B by a square pipe A on top provided 
with a valve a. The reversing valve C is placed upright, and is 
hinged at the bottom in the middle of the valve box B; and when 
in a vertical position is exactly midway between the openings 
D, E into the flues F, leading to the gas or air regenerator 
chamber alternately as the case may be. When the valve C is 
closed on one side the opposite passage is full open, and the valve 
lies at an angle of about 30deg. to either side from the vertical 
position. At each end of the valve box there is a hood B! from 
the valve box to which it is attached. The valve box and hood 
casing are each bedded on a plate G, which forms a partition be- 
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tween the valve box and hood and the main chimney flue H. The 
gases, after having passed through the reversing valve C, pass 
through the hood B' and down through the opening D or E in 
the brickwork into the flues F, leading alternately to the furnace 
and from it to the chimney flue H, which in plan stands at right 
angles to the flues leading into the furnace chamber, and is imme- 
diately below the reversing inlet valve box B. The openings I of 
the outlet flues are exactly opposite to each other with the main 
chimney flue H, which is common to both, between them. At 
each of these openings is placed a hanging flap door or valve J, J', 
which alternately shuts, or acts like a damper, and opens upon 
the reversing of the inlet valve C. The reversing valve C, viz., 
the gas or air inlet valve, the outlet waste hot gas valve J, and the 
damper valve J! are operated simultaneously by the middle lever 
K, which is connected to a reversing lever O on the platform. 
(Sealed June 22, 1888). 


8929. H. Guttler, Reichenstein, Germany. An Im. 
provementin the Manufacture of Charcoal for ——. 
sives and other Purposesand Apparatus for that - 












































pose, (lid. 11 Figs.) June 22, 1887.—Ona firegrate R is kindled 
a coke fire, the products of combustion of which ascend, heating on 
their way a coiled pipe 8. They then pass over the .bridge and 


descend past a muffle M, which they heat passing through passages 
S, f to a flue E, whence they escape to a chimney. Within the 
muffle M is an air-tight casing C closed by a removable end cover 
D and within the casing C is an inner vessel T, open at one end, 
containing the material to be charred. At the underside of the 
muffle M there is a passage to the flue E closed by a sliding 
damper H. The vessel T is charged with the material to be 
charred and the casing C is then closed, and carbonic acid gas or 
other gas that does not act chemically on the material treated is 
sent by a pipe through the coil S and pipe r' into C. The gas 
heated by passing through the coil S, and the heat of the muffle M 
radiated inwards, effect the charring of the material in the vessel T. 
When the charring is complete the casing C is removed from the 
furnace and cold neutral gas is caused to flow through the charring 
vessel, saturating the charcoal, and thereby effectually arresting 
carbonisation. e casing C is provided with partitions which 
divide the charge into separate thin layers for the purpose of 
obviating the variation in the density of the charge which other- 
wise arises from the pressure exerted by the upper part of the loose 
charge upon the lower part. (Accepted May 26, 1888). 


9957. J. Trassl, Oberwarmensteinach, and H. 
Lindner, Fichtelberg, Germany. Improvements in, 
and rela , the ufacture of Thin Plates and 
other Articles of Glass. [lld. 18 Figs.] July 15, 1887.— 
The improved process consists in casting glass plates in a heated 
chamber B so as to prevent the liquid glass from coming in con- 
tact with cold air during the casting. The gases from the furnace 
traverse a chamber B (Figs. 1 and 2) into which the moulds A are 
introduced, and in which the casting is performed after the 
moulds have been sufficiently heated. Near to the chamber B is 
arranged one or more cooling chambers K separated from chamber 
B, by doors 8, S acting also as registers to enable the chambers K 
to be more or less heated from the chamber B, The moulds are 
mounted upon trucks W, having two sets of wheels journalled at 
right angles to each other. In the chambers B and K, K are the 
rail tracks v and cross-rail tracks wu. The trucks are introduced 


Ss 


at the gate E, and when sufficiently heated are brought under the 
vent L, the moulds filled with glass and the truck conveyed along 
the track v and cross-track u into one of the cooling chambers K. 
To enable flat a of glass to be horizontally cast and rolled 
in the chamber B, the latter (Fig. 3) is provided with the exten- 
sion M with cross-rail track uv’. In this ch is pended 
the roller R held in anarm D, and adapted to be lifted or lowered 
by a chain passing over suitable pulleys and operated outside the 
chamber. The truck W entering on track wu’, carries a horizontal 
table O having slightly raised rims n. Irons m are also arranged 
at the side to serve as rails for supporting the wheels b of the 
roller R. This form is brought under a vent in the glass pot, 
filled with glass, and driven by the rods d back and forth under 
the roller R lowered thereon. When sufficiently rolled, the truck 
W is passed to the cooling chambers K through the chambers B. 
(Sealed July 20, 1888). 


13,839. A. G. Salamon, London. Improvements in 
the Treatment of Benzoyl-Sulphonic Imide (com- 
monly known as “ Saccharine”). [6d,] October 12, 1887. 
—The invention relates to the production of a soluble preparation 
of ‘‘ saccharine.” The saccharine is dissolved in water with the 
addition of bicarbonate of soda, and after effervescence, is evapo- 
rated to dryness. The residuum is reduced to powder and is then 
ready foruse. (Sealed May 18, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


h 








SwrpisH Gun Maxinc.—The Swedish Fa manufac- 
1 


tories appear to be doing a good business. spong Bruk 
is busy with orders from the Home Government, for the 
Danish Government, &c., and Bafors Kanonverkstad 
has just secured an order from Switzerland for thirty-two 
12-centimetre guns. The latter works have altogether 
plenty to do, and the hours have recently been extended 
from nine to eleven hours per day. 


Water Suppty or Sypnry.—On the recommendation of 
the Minister for Works, the New South Wales Govern- 
ment has approved of the construction of a proposed dis- 
tributing reservoir at Potts Hill. It will be the distributing 
centre for certain districts which are now being added to 
the Sydney water scheme, viz., North Shore and the 
suburbs north of the Parramatta; also the southern and 
other suburbs which must be supplied from the main 
scheme, The reservoir will have a capacity of 100,000,000 
gallons, and the work will include over 800,000 cubic 
yards of excavation and filling. The reservoir will also 
form an available resource for the city itself in the event 
of a necessity occurring at any time to repair the works 





between Potts Hill and Prospect. 
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AND VICTORIA DYNAMO. 


CONSTRUCTED BY THE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, LIMITED, LONDON. 


UT 


THE AMERIOAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CorRESPONDENT.) 
THE immense mineral resources of Alabama had 
for a long time attracted the attention of the 
Council of the Institute as a place well suited for a 
meeting, but there had been several ‘‘ booms” in the 
region and certain ‘‘ collapses” which rendered the 
condition of the country one of such unstable equi- 
librium that it was decided to wait till matters had 
come rather to a condition of solidity ; hence, as 
the present time seemed to favour such a result, 
the meeting was appointed, and proved to be a 
complete success from its incipience. 
That state of affairs, known as ‘‘ town booming” 


in America, has no parallel in England, and it is no| -,- 
doubt extremely difficult for your countrymen to |’ 


understand it. Moreover, they are very apt to 
invest in such enterprises at the wrong time. It is 
therefore the intention of the writer to show toa 
certain extent just how this ‘‘ booming” occurs, for 
the guidance of future investors, and also to give 
those who have invested and lost, a chance to *‘ kick 
themselves” for either going into the scheme too 
late, or once in, for selling out toosoon.. Of course 
there is a great deal of ‘‘ inside” history which 
cannot be told either because it is seldom known 
outside of a few, or because it is so varied in par- 
ticular cases as to require more space than would be 
advisable to take in this article. 

Take a general case. Certain shrewd men, 


(For Description, see Page 132.) 


























perhaps guided by the investigation of a mining 
engineer of repute, discover a valuable formation, | 
and promptly secure all their means will permit, | 


but oftener, being greedy, far more than they can | 


promptly proceed to secure land for building as well 


of plant, and construct houses and stores. If their 
judgment has been correct, these parties go on 
in a legitimate manner, and by their mineral 
‘purchases and their real estate investments very 
‘soon earn a handsome return and attract the at- 
tention of all the needy and vicious speculators 
in the region and elsewhere. There is a tremen- 
dous rush instanter, land is forced up to a fabulous 
| price, and every one goes to building to prepare 
for the supposed enormous demand ; ‘‘ wild cat’’ 
|schemes of every kind are at once put forth, 
‘and as their chances are entirely hopeless in 
America, foreign aid is got, a pseudo military 
| gentleman is usually put at head of it, and London 
|swarms with American generals (?) and colonels (?) 
‘who during the war were never outside of our 
| northern cities, and who are always good talkers and 


(73) | persuasive parties. Your people must wonder at 


| the efficiency of an army which required so many 
| high officials, and begin to almost believe in the 
‘truth of that story of the man who feared to go out 
‘after dusk in Washington lest he should be made 
|a brigadier-general. 

| But to return; the ‘‘ boom” being immensely 
|overdone naturally ‘‘ collapses,” and now there is 
'but one thing for the investor to do, and that is, 
for him to wait events, for as a wave ebbs and 
flows, so does the ‘‘ boom,” and later there will 
|come a steady firm pulsation which like the life- 
giving blood serves to revive the whole body. 
This is supposing that the investor has embarked 
in a really sound enterprise, and not a ‘‘ wild cat” 
venture. In other words, the country will develop 
with a steady and permanent growth. This is now 
the case at Birmingham to a large extent, although 


conveniently handle. Take the first case ; they | as obtain the vein of ore, establish acertain amount the real estate is held at absurd figures. For 
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instance, 800 dols. per front foot 100 ft. deep is the 
current price on Main-street ; this is about the 
price of land in New York City on Broadway. 
To such a price as this the land will probably not 
attain, at least not for some years. ; 

A friend of the writer says that, coming to Bir- 
mingham one morning, he was invited by his host 
who he metat the railroad station, to ‘‘ buy a lot ;” 
a great deal as aman would invite another to ‘‘ have 
something.” So he did buy a lot and they then 
proceeded to the host’s house ; as they arrived the 
telephone rang, and the purchaser was offered a 
profit of 700 dols. on his purchase of twenty 
minutes previous. 

The Institute on arriving at Birmingham on 
May 15 was taken to a pleasant hotel some three 
miles out of the city called the Lake View. A 
dummy road connects it with the city, and, by the 
way, dummy roads run all around Birmingham, as 
they do around Chattanooga. The longest road 
is seven miles, and this is said to pay the best ; 
the regular fare here is 10 cents. The next 
day the Institute assembled in the Opera House, 
quite a creditable building, and received a hearty 
welcome, to which asuitable response was made, and 
then the reading of papers commenced. One in- 
teresting paper from a practical view was that of 
Mr. W. M. Bouron, of the Tennessee Coal and Iron 
Company, in which he stated the cost of making a 
ton of iron in Birmingham was 9.43 dols. This 
statement was the cause of some gulping on the 
part of our experts, and while it is not impossible 
that pig iron may have been made at that price, it 
is pretty certain that the conditions were excep- 
tionally favourable, and that this is not an average 
figure, 10.50 dols. to 11 dols. being much nearer. 


THE HENDERSON STEEL PRocEss. 

A paper ‘‘ On the Henderson Steel Plant and its 
Prospects” was next read, and the writer had a 
chance to talk to one of its promoters that afternoon, 
and was shown a razor made from its steel which 
this gentleman declared to exceed in quality the 
best Sheffield. Although various hints were given 
by several, among them your correspondent, of a 
desire to try the razor, nothing came of it except 
an invitation to callat the gentleman’s room and use 
it there, so the writer’s opinion is unbiassed, and it 
is, that thus far they have only made what is known 
as ‘‘laboratory” steel. Since our visit this com- 
pany has reorganised with 1,000,000 dols. capital 
and ‘‘expects to build a 100-ton steel plant, a 
rolling mill, and an iron foundry with two or more 
5-ton hammers.” 

It is, perhaps, a matter of justice to give what 
was claimed for the Henderson steel process at the 
meeting, and it was practically as follows : 

The plant consists of a gas producer connected 
with two small engines, and by them supplied with 
air through several tuyeres. This producer is fitted 
up with a bell and hopper for charging the coal or 
any flux necessary for slagging off the ash into 
cinder ; it is also supplied with a tap-hole and cinder 
notch. It is connected with the furnace, which is a 
small open hearth, with revolving bottom and sand 
joint ; this is on one side of a crane, casting ladle, 
and pit, and connects with a heating and melt- 
ing furnace, thus serving the purpose of a cupola 
furnace. The producer used a coal with a large 
percentage of volatile matter and non-coking 
qualities. 

There are also provided a condenser which 
answers as a sort of dust chamber, a rotary engine 
and very large rotary crusher used in preparing 
bricks and bottoms used in this furnace. In 
operating the furnace after drying out and heating 
up with ordinary coal, the bell is let down and 
coal is discharged into the hoppers: from them it 
is fed down and equally distributed into the pro- 
ducer, where it is ignited and burnt. The air in 
certain modifications is merged with the gas after 
combustion has taken place at the tuyeres, and 
thence it passes along through the open hearth fur- 
nace over to the melting and heating furnace, 
where a lot of pig iron is placed; thence the gas 
passes under the boilers, through the condensing 
chamber and into the stack. 

The iron being melted, the open hearth furnace 
is revolved until an inlet opening comes opposite the 
tapping hole; the charge is withdrawn and run into 
the open hearth furnace, which is revolved into its 
proper position, and then the process of dephospho- 
rising, desulphurising, and decarbonising goes on. 
When, after taking out a test ingot, the carbon has 
been reduced, say, from 3 per cent. to 0.12 per cent., 





the ferro-manganese, or spiegel, is charged and 
allowed to mix and incorporate itself with the mass 
of molten steel. When this takes place the furnace 
is tapped and the steel runs off into a ladle and 
to ingot moulds, placed ready in the casting pit, 
and during the converting process a fresh lot of 
iron is charged and melted into the heating fur- 
nace. When another melt is ready the above 
process is repeated, and so on day and night. 
It is interesting to note, by the analysis given 
below, the changes in converting some very 
poor white and mottled iron into a steel both 
hard and mild, or soft steel. This steel has been 
tested physically, and has a tensile strength of 
85,000 lb. per square inch. It has been success- 
fully made into hammers, cold chisels, jack knives, 
razors, clocks and watch springs, paper knives and 
medals, and some enterprising individuals will pro- 
bably convert it into corset steel. 

It is not claimed that this furnace is especially 
designed to supersede the Bessemer or basic pro- 
cess, but it is claimed to be especially adapted to 
poor ores and pig irons; as to the relative cost, 
we have had no means of ascertaining, but it is 
safe to assume it can be made to pay a profit to the 
producer, and, it is hoped, may be successful in 
showing to the world what can be done with 
Alabama pig iron. 

The following Table gives particulars of the 
materials used in making Henderson steel, and 
analyses of the products : 

Dolomite, or Magnesian Limestone. 
Protoxide iron : sf aa a 
Silica 
Lime carbonate 
Magnesia carbonate 
Sulphuric acid 
Phosphoric acid 
Sulphur 
Phosphorus... 


Cahaba Coal. 


Moisture 
Volatile matter 
Fixed carbon 
Ash ... ese 
Sulphur mess de bss 
White Iron. 
Carbon a os oe 
Silicon : 
Phosphorus... 
Sulphur =a aS = 
Mottled Iron. 
Carbon = ee sae 
Silicon hs 
Phosphorus... 
Sulphur. 


0.6493 
bok aos a 0.2246 
No. 1 Steel Henderson. 
a By ae 0.752 
0.0093 
0.0513 
trace 


Carbon 
Silicon se 
Phosphorus... 
Manganese ... sea a eae 
No, 2 Steel Henderson. 
Carbon oe A ss ses 
Phosphorus... 
Manganese ... 


0.200 
0.0757 
0.7700 


At an adjourned meeting of the Henderson Steel 
and Manufacturing Company held at Birmingham, 
Ala., recently, it was decided to erect a 100-ton 
steel furnace at once, also to construct rolling mills 
anda foundry with two, three, and five-ton hammers. 
A new company was organised, known as the 
Henderson Steel Company, with a capital of 
1,000,000 dols. There will be 560,000 dols. in 
common stock and 340,000 dols. in preferred 8 per 
cent. The old Henderson Steel Manufacturing 
Company will take 600,000 dols. worth of the 
common stock and pool it with its old stock, agree- 
ing that it shall not be placed on the market until 
the preferred stock pays 8 per cent. dividend and 
the common stock 4 per cent. dividend. The money 
realised from the sale of the preferred stock will be 
used in the erection of steel plants in North Bir- 
mingham, in the immediate vicinity of the present 
plant. 

A little extra space has been given to this matter, 
since great claims have been made for it, and the 
matter may yet turn up in England. 

(To be continued.) 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our two last issues we have given an account of 
the two first days’ proceedings of the recent Glasgow 
meeting of the Institution of Naval Architects, and 
we now conclude our report by dealing with the 





business of the final sitting held on Thursday 
July 26. 


Tue Irarian Inoncrap ‘‘ LEPANTO.” 

The first paper read was that contributed by 
Major Nabor Soliani, and was entitled ‘‘Steam Trials 
of the Royal Italian Ironclad Lepanto.” These 
trials have been recently made, and the author 
points out that it is the first time that a power of 
16,000 indicated horse-power has been developed 
on board an ironclad. This power gave the Lepanto 
a speed of over 18 knots. It is also the first time 
that a large number of locomotive boilers have been 
worked with success in connection with boilers of a 
different kind. 

The author states that the Lepanto is a sister 
ship to the Italia, and refers to ENGINEERING of 
February 17 of this year for a description of the 
latter vessel, giving only such data as to the Lepanto 
as bear on the subject under consideration. The 
principal dimensions are as follows : 

Length b. p. 

Breadth . ae 

Depth, moulded... 

Mean draught, normal i 
Area midship section 1843 sq. ft. 
Displacement 13,851 tons. 


The ship is entirely built of steel, and has no 
sheathing on the bottom. On the Lepanto there 
are six compartments of boilers, but only two near 
the engine-rooms have marine oval boilers, four in 
each. The remaining four compartments have loco- 
motive boilers, four in each. These locomotive 
boilers form the most interesting feature of the 
machinery. There are two furnaces to each boiler, 
separated by a longitudinal water space, which, 
however, stops short of the tube-plate, leaving a 
passage between above the bridge. The furnaces 
are just as long as the firegrate ; but, to prevent 
the fire damaging the tubes, and to insure a good 
combustion of the gases, a high hanging inclined 
baffle brick bridge is fitted, as usual in railway 
practice, in each furnace at the end of the firegrate. 
The bottoms of the ashpits form water pans to keep 
the grates cool. The latter are made with longi- 
tudinal cast-iron rocking bars. 

The oval boilers have each three furnaces, dis- 
charging into one common combustion chamber. 
The grates have ordinary firebars ? in. thick with 
Zin. interstices. There are four funnels, and in each 
set the oval and the locomotive boilers have each 
their own separate funnel. The boiler rooms are 
provided with 20 fans, four in each oval boiler room 
and three in each locomotive room. They are 
capable of maintaining an air pressure of over 2 in. 
of water in the former and 4 in. in the latter. 

The main engines, by Messrs. J. Penn and Son, are 
four in number. They are of the same type as applied 
in H.M. ships Ajax and Agamemnon. They work 
compound at moderate power and non-compound 
at full power. The cylinders are steam-jacketted 
and have expansion valves. 

The following are some of the leading particulars 
of the machinery. 

Oval Boilers, eight in number, height, 14 ft. 7 in. ; 
width, 11 ft. 7 in. ; length, 10 ft. 2 in. ; number of 
furnaces in each boiler, three ; diameter of furnaces, 
3 ft. 2in.; length of furnaces, 7 ft. 4 in. ; width 
of combustion chamber, 10ft. 2 in. ; depth of com- 
bustion chamber, 2 ft, 2in. ; height of combustion 
chamber, 6 ft. 6 in. ; capacity of furnaces and 
combustion chamber in one boiler above firegrates, 
240 cubic feet ; length of grates, 6 ft. Gin. ; area of 
grate in one boiler, 59 ft. 8 in. ; number of tubes 
in one boiler, 306 ; material, brass ; length between 
tube-plates, 7 ft. 3 in. ; external diameter, 3 in. ; 
heating surface in one boiler—tubes 1744 square 
feet, total 1920 square feet. 

Totals for all Hight Oval Boilers.—Grate area, 
478.4 square feet; heating surface, 15,360 ; water 
surface, 862 square feet ; weight of water, 124 tons; 
area of funnels, 80.6 square feet; height above fire- 
grate, 76 ft.; number of fans, eight, four of 4 ft. 
6 in. and four of 6 ft. diameter. 

Locomotive Boilers. — Number sixteen, height, 
9ft. Gin.; width in front, 7 ft. 1lin. ; length of 
firebox, 6 ft. 8 in. ; height of crown above firegrate, 
6 ft. ; capacity of furnaces in one boiler, 260 cubic 
feet ; length of grates, 6 ft. 6in.; area in one 
boiler, 42.2 square feet; number of tubes in one 
boiler, 376 ; material, brass ; length between tube- 
plates, 7 ft. 7in.; external diameter, 2 in. ; area 
through tubes, 6.27 square feet. Heating surface 
in one boiler : tubes, 1490 square feet; total, 1670 
square feet. Totals for all sixteen locomotive 
boilers: grate area, 675.2 square feet ; total heating 


400 ft. 6 in. 
72 ,, 9,, 
46 ,, 0,, 
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PARTICULARS OF TRIALS OF THE ITALIAN IRONCLAD “‘ LEPANTO.” 














Sea .. a KF P oa Calm | Calm Heavy cross Calm | Calm 
Mean draught .. ae . ft.) 30ft,4 in. | 30 ft. 4 in. | 30 ft. 13 in. 30 ft. O}in. | 30ft. din. 
Area of midship section sq. ft. 1,999 1,999 1,984 1,978 1,999 
Displacement ee -. tons 14,860 14,860 14,740 14,690 14,860 
Wetted surface .. sq. ft. 36,500 36,500 36 325 36,255 . 
Mean speed of ship .. knots 7.25 13.7 15.89 16.78 18.38 
Indicated horse-power .. ‘ 1,004 6,230 10,330 12,010 16,150 
Number of boilers used 2 oval 8 oval { boll - cond ua 
ts engines ,, .. ; 2 4 4 4 + 
Mode of action of engines : ..| Compound pound Direct Direct Direct 
Areaoffiregrateused .. .. . w. we ft.| OKT eras 11 Petes anita] Loom nero | Locman oma’ 
* Tubes .. we a a 3,488 13,952 25,872 | 25,872 37,792 
Heating surtace used { a> Gane cote 3,840 15,360 28,720 | 28,720 42/080 
( Oval boilers 50 54 48 51 54.2 
Mean steam pressure in pounds per sq. in. - Locom. boilers. . aa a 52 56 60 
Engine-room .. 48 | 51 44 47 49 
Oval boiler stokeholes | Natural | 0.65in. lin. 15in. =| = 1.6in. 
Mean air pressure in inches of water{ Locom. boiler stoke- | 
holes .. ve em re 1.2 in. ee oe 
Cut-off In H.P. cylinders .. 0.1 0.5 0.175 0.175 0,3 
pay * ia 0.6 | 0.6 
Ratio of expansion =). Se | 3.5 3.93 3.93 2.63 
Vacuum in condensers .. in.| 28.6 aa 27.5 27.5 27 
Revolutions per minute 38.8 70.53 80.95 85 | 93.5 
Qoalused perhour,intons ..  .. ww wwe 0.9 6.4 13.7 16.8 23.5 
Steam used per I.H.P. per hour as shown by indicator cards 16.1 15 18.4 18.2 20.7 
1 











surface, 26,720 square feet ; water surface, 1412 
square feet ; weight of water, 105.6 tons; area of 
funnels, 94 square feet ; height above firegrate, 
72 ft. ; number of fans twelve, four of 4 ft. 6 in. 
and eight of 6 ft. 

Engines. —Four in number, each with three equal 
vertical cylinders. Diameter of cylinder 54 in., 
stroke 39 in. Three cranks at 120 deg. ; collective 
indicated horse-power, 18,000. Revolutions, 96. 
Eight condensers with 31,300 square feet cooling 
surface. 

Propellers.—Two in number, three blades, 20 ft. 
6 in. in diameter and 20 ft. 6in. pitch. Surface 
of blade in one propeller, 80 square feet. 

The annexed Table, giving details of trials, is 
taken from figures given by the author. 

The greatest power developed was 15,260 horse- 
power indicated. This was on a trial the details of 
which we have not given, as the speed, 18.18 knots, 
fell somewhat short of that attained in the last trial 
in the Table. It is stated in the paper that the 
full power of 18,000 horse-power was not reached, 
as the vessel had to be put into commission before 
there was time to run the maximum power forced 
draught trial. The trials were made over an 80 
mile base going and returning, the distance being 
taken from well-known points on shore. The 
bottom was fairly clean, the ship having been 
docked about a month before the trials. The ship 
was fully laden and the horse-power given is that 
of the main engines alone. 

The point of interest in these trials was the 
behaviour of the locomotive boilers. This is de- 
scribed as perfect from first to last, a satisfactory 
fact, especially after the discouraging experience 
with locomotive boilers working in sets on board 
some other ships, such as the Flavio Gioja and the 
Polyphemus. It should be remembered, moreover, 
that the steam pressure did not exceed 60 lb. After 
each of the last three forced draught trials a few of 
the locomotive boilers had tubes leaking, but not to 
a greater extent than the marine boilers. 

The fans are fitted to the top of the boilers, an 
arrangement which gives good results. The engines 
worked well throughout. During some preliminary 
runs the oval boilers were worked with 24 in. air 
pressure and the locomotive boilers with 34 in. air 
pressure with perfect success. The coal burnt was 
respectively 45 lb. and 681b. per square foot of 
grate. 

Runs were also made to ascertain the speed of the 
ship corresponding to the lowest possible number of 
revolutions ; also the power and speed of engines 
at 10 knots speed. The results were as follows : 


Speed of ship, knots 2.7 10 
Revolutions 3 Es 15 55 
Indicated horse-power 158.6 2403 © 


The paper concludes with an analysis of the per- 
formance of the vessel illustrated by diagrams. 

A very short discussion followed the reading of 
this paper; a fact due no doubt to the small 
amount of information extant on the performances 
of ships of this vast size and power. There was a 
very full audience, nearly all the members present 
having collected to hear the paper read, and the 
information given by the author was so complete 
that there was little left upon which to ask for 
information. 

Admiral Sir John Hay was the first speaker and 
bore testimony to the liberality and courtesy shown 


to English naval officers, engineers, and naval 
architects by the Italian authorities. He had 
visited the ship before her launch and had been 
allowed every facility for seeing whatever there was 
of interest. The gallant Admiral spoke of the 
satisfaction it must be to England to see so good a 
friend as Italy possessed of these fine ships of war. 

Mr. F. Marshall said he wished to qualify re- 
marks he had made on a previous occasion as to 
the working of locomotive boilers on shipboard ; 
still he thought that if the boilers of the Lepanto 
had been worked under conditions corresponding to 
those of the Flavio Gioja and Polyphemus—i.e., at 
the higher pressures—there would probably have 
been some priming on account of the deep and 
narrow water spaces at the sides. 

Mr. W. H. White said that the absence of dis- 
cussion was the best testimony that the author 
could have as to the value of his paper, for the 
meeting had before it a mass of information worked 
out in the most approved scientific manner, and a 
fully representative meeting of that Institution had 
raised no question as to its completeness and accu- 
racy. Mr. White next pointed out, in reference to 
the fact that the author was a member of the Insti- 
tution, the good results that followed from the 
international character of the membership; and 
the good effect it had, not only on the scientific 
aspect of the question, but the social and political 
relations between this country and her friends 
abroad. There was no nation towards which 
Englishmen have a stronger feeling of friendship 
than Italy, and he ventured to claim that the inter- 
course that arose between the naval representa- 
tives, naval architects, and engineers of the two 
powers in connection with the building of the 
Lepanto and the other ships of the Royal Italian 
Navy, had helped in no slight degree to foster and 
cement this friendship. With regard to the details 
of the paper the speaker pointed out that marine 
engineering had gone far beyond the point reached 
when the Lepanto was designed, now over ten 
years ago. It must be remembered how long these 
big warships took to construct, and the advances 
of the last few years in marine engineering had 
been very rapid. The point of. interest was the 
association of the locomotive type of marine boiler 
with the return tube boiler. This arrangement 
had been proposed years ago for ships of the Royal 
Navy, and had it not been for the Polyphemus would 
have been carried out, but the experience of that 
vessel (no doubt with the consciousness of the 
British taxpayerovershadowing them)had prevented 
the authorities from trying more experiments with 
locomotive boilers worked in groups. With regard 
to the machinery the speaker would point out the 
excellent results in the relation of indicated horse- 
power to effective horse-power, and he would further 
call to the attention of the marine engineers of our 
merchant navy the wide range of power at which 
the engines had towork. By referring to the Table 
they would find this extended from 1004 to 16,150 
horse-power, and he would ask those commentators 
who were apt at times to be somewhat severe with 
his colleagues, the naval marine engineers, to re- 
member this and other additional difficulties met 
with in designing warship engines, when they were 
framing the scathing criticisms occasionally heard 
on this subject. 

In replying to the discussion, Major Soliani, who 








spokein most excellent English—indeed he waseasier 
to follow than some native speakers—thanked the 
meeting for the attention it had given to his paper, 
and said he would not fail to convey to his colleagues 
in Italy the kind feeling that had been expressed 
towards that country by all who had spoken. If 
the time ever came for these ships t> be put to the 
ultimate use for which they were designed, there 
was little doubt but that the Lepanto and her sister 
vessels would be found in line with British ships. 
He hoped to come back next year and give similar 
details of the more modern ship, the Ke Umberto, 
a statement which it is needless to say was received 
with acclamation. 

Lord Ravensworth, in proposing a vote of thanks, 
referred to the value of the contribution to the 
Transactions that came from foreign members, who 
formed 15 per cent. of the total muster roll of the 
Institution. 


Hicau Expiosives 1n Navan WARFARE. 


The last paper read at the meeting was contri- 
buted by Captain C. C. P. Fitzgerald, R.N., and 
was entitled ‘On the Possible Effect of High Ex- 
plosives on Future Design for Warships.” 

This was a very short paper and, as the author 
stated, was designed to be suggestive rather than 
comprehensive. He pointed out that the explosive 
force of melinite is about equal to gun-cotton, 
weight for weight ; but volume for volume it is 
much greater. The difficulty of using high explo- 
sives in shells has been the liability of the concus- 
sion of the gun causing the shell to burst in the 
bore. This difficulty has, in some way not gene- 
rally known, been overcome. An ordinary gun- 
powder shell, fitted with a percussion fuze, 
when it penetrates the side of a ship, will pass 
several feet onwards before it explodes. Shells 
filled with high explosives burst when passing 
through the side, so that many square yards of the 
ship are actually blown away. On the other hand 
very moderate armour will break up these shells 
and render them comparatively harmless. Thus 
steel armour 4 in, thick will break up the melinite 
shell from a French 16-centimetre gun, equal in 
power to our old 6-in. gun. This fact the author 
thought would lead to some of our old thin-plated 
ironclads being of use in time of war supposing 
they were re-engined. He said it was stated that 
the French cruiser Dupuy-de-Léme, of 4000 tons, 
and a speed of 19 knots, was to be plated with 4 in. 
of steel armour for the purpose of breaking up high 
explosive shells. The author referred to the fact 
that the French were generally ahead of us in 
such matters as this, and attributed it to their 
being a quicker-witted and more imaginative race, 
whilst we may pride ourselves on greater solidity 
and firmness. The French, he pointed out, 
had the first steam three-decker, the first iron- 
clad, and they were years ahead of us in heavy 
breechloading guns. The author went on to say 
that it seemed to him we were working in a circle 
in the question of guns and armour ; and the intro- 
duction of quick-firing guns of 6-in. calibre, and the 
very probable introduction of high explosives in 
shell would, he thought, necessitate a return to 
moderate armour and lighter armaments altogether, 
with the possible abandonment of very heavy guns 
afloat, as not being worth their weight and trouble, 
when the slowness of their fire is taken into con- 
sideration. 

Captain Fitzgerald next went on to comment on 
the armoured water line v. submerged deck con- 
troversy, a subject that stands in relation to some 
authors much as King Charles’s head did to Mr. 
Dick of immortal memory, for they can never keep 
it quite out of their compositions ; and yet, like the 
farmer with the claret, we never seem to get any 
‘*forrader.” The author concluded his paper by 
referring to the Resistance experiments with high 
explosives, and animadverted upon the Admiralty 
authorities for keeping the results secret from our 
own naval architects, whilst they made them known 
to the representatives of foreign powers. 

Major Soliani was the first speaker on this sub- 
ject. He said that experiments had been made 
with high explosive shells, and the results had not 
been of a nature to shake the confidence of the 
Italian authorities in the design of warship adopted 
by them in the case of the Italia and the vessels 
that had followed her ; on the contrary, he rather 
thought that big ships were more suited to compete 
with the effect of high explosive missiles. 

Mr. W. H. White failed to understand what the 
author meant by saying that the results of the 
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Resistance experiments were kept secret from our | 
own naval architects. He, personally, as the | 
authorised representative of the Admiralty, had | 
known all about the results, and he did not see how 
@ discussion on this subject, founded on any partial 
knowledge, could do any good. The author had 
said that the French naval architects and engineers 
were quicker-witted and readier to adopt ideas 
than their English fellows. Captain Fitzgerald 
should remember, however, that in this coun- 
try we are blessed by the advantages of a repre- 
sentative or popular Government. It took ten 
years for engineers and naval architects to get 
permission from Parliament to put steam into our 
warships, and whilst the collective wisdom was 
talking the matter over at St. Stephen’s, the French 
Emperor had simply to say the word, and M. | 
Dupuy de Léme was authorised to commence an | 
ironclad. In justice to English science, however, | 
it should be remembered that the distinguished | 
naval architect he had just mentioned came to | 
England in 1844, and for ten years studied under | 
our leading engineers. He then went back to) 
France, and had an opportunity of putting in prac- 
tice the principles of construction he had learnt in 
this country, untrammeled by the blessings of a 
popularly elected executive Government. We 
may add, by the way, that it is pleasant to find one 
so well able to judge as the Director of Naval Con- 
struction recognise the absurdity of letting ‘‘ Parlia- 
mentarianism”’ mar the best efforts of our naval 
administrators, naval constructors, and engineers. 
This is a subject upon which we dwelt at some 
length in a recent article.* A few more outspoken 
comments from such men as Lord Wolseley, Mr. 
White, and other responsible persons, should pro- 
duce a wholesome reform in this matter. 

Admiral Sir John Hay said that Mr. White was 
perfectly right not to divulge what he had officially 
learnt in the matter of the Resistance experiments, 
but he, the speaker, considered it was entirely 
wrong that the results should be kept secret from 
the public. They were made at public expense, | 
and the information obtained should be put at the | 
disposal of such a society as the Institution of Naval 





| the Glasgow meeting concluded. 





Architects and kindred bodies in order that the 
general talent of the country might be brought to 
bear to assist the great ability shown by Mr. White | 
in his arduous duties. It was not well to trust | 
entirely to one man however eminent he might be.+ | 

* See ENGINEERING, vol. xlv., page 214. | 

+ The following extract from the Standard of the 14th | 
ultimo may be read with interest in connection with this | 
subject: ‘“‘ Their lordships then witnessed some experi- | 
ments with explosive substances upon the Resistance | 
ironclad . . . For more than a month orders have been | 
in existence directing the utmost secrecy to be observed | 
with regard to every detail of the experiments, and | 
eventually, when the ship comes into harbour, she is to be | 



























































Mr. White, in explanation, wished to say he ex- 
pressed no personal opinion as to the advisability of 
making experiments public. He would, however, 
point out that the Resistance experiments were 
only now in progress and were not yet complete. 

Captain Fitzgerald, in replying to the discussion, 
referred again at some length to King Charles’s 
head, which he thought ought to be protected on the 
water line. With regard to the Resistance experi- 
ments being kept secret he would with all respect 
wish to point out that there were other naval 
architects besides Mr. White; a proposition to 
which the latter gentleman gave his assent by a 
hearty ‘‘ Hear, hear!’ It could not, he continued, 
work otherwise than for good if they were put in a 
position to bring their talent to co-operate with the 
undoubtedly great talent displayed by the present 
Director of Naval Construction and his staff. With 
regard to the other matter Mr. White had referred 
to, it seemed to him (the speaker) that on Mr. 
White’s showing all the disadvantages of the case 
were with Parliamentary government, and the only 
way out of the difficulty was to have an emperor. 
He was not sure that this would not be the best 
solution of the problem himself. 

With the conclusion of this discussion and the 
passing of various votes of thanks the sittings of 
In the afternoon 
the members visited Messrs. W. Denny and Son’s 
works at Dumbarton, or the works of the Steel 
Company of Scotland, Newton. We have not long 
ago described both these establishments in con- 
nection with the visit of the Iron and Steel Institute 
to Glasgow two years ago.* 

Friday, the last day of the meeting, was devoted 
entirely to pleasure, the members becoming the 
guests of the Reception Committee, who had 
chartered the Iona to take them to Inverary and 
back. It would take the pen of a Black (we refer, 
of course, to the talented author of that name) to 
do justice to this part of the proceedings ; for, as is 
well known, the cruise from Glasgow to Inverary is 
through some of the most beautiful scenery of that 
most beautiful part of the kingdom, the west coast 
of Scotland. Arrangements had been made by 
which ladies’ tickets could be procured, so that the 
orthodox brilliant and fashionable assembly was 
insured. The weather, too, which had been as bad 
in Glasgow as it is everywhere else this year, was 
on that auspicious Friday all that could be desired. 
Even the Clyde forebore to distil its usual odours 





so placed that the public will have no opportunity of 
judging the extent of the damage inflicted. A number of 
representatives of foreign powers were, however, per- 
mitted to accompany the Ordnance Committee in the 
Handy, which went with the two gunboats Blazer and 
Kite, from which the attack on the Resistance was con- 
ducted.” 
* See ENGINEERING, vol. xl., pages 219 and 295, 
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—the single blessing of a cold summer—and the 
meeting of 1888 concluded with the return of the 
visitors to Glasgow. 





THE “DEVIL” DISINTEGRATOR. 

WE illustrate on the present page the disintegrator 
to which we made reference in our notice of the late 
Royal Agricultural Society’s Show at Nottingham. 
The construction of the machine is very clearly shown 
in the engravings. Ona horizontal shaft driven by a 
belt there is fixed a disc having an annular face pro- 
vided with teeth, or projections, arranged in rings. This 
face rotates in close proximity to a fixed ring attached 
to the framing, this latter also being provided with rings 
of teeth or projections which interlock with those of the 
moving disc. The whole is inclosed in a case with a 
feeding hopper and a delivery outlet. The material to 
be disintegrated is fed through the hopper on to the 
rotating disc, and is then flung towards the periphery. 
But it has no path of escape except between the rings of 
teeth. The inner rings contain a few teeth of large 
size ; the next rings have more teeth of smaller size, 
while the outer rings are filled with small projec- 
tions. The material is first split or torn by the inner 
teeth, and then the reduced pieces are acted upon by 
the other rings in succession until at last they escape 
past the discs into the rear part of the casing, the fine- 
ness depending upon the construction of the discs, 
and the distance apart to which they are adjusted by 
the screw shown to the right of Fig. 1. 

The discs are cast in chills, and are extremely hard. 
The form of the projections varies with the nature of 
the substance which is to be ground. It is scarcely 

ssible to name anything that cannot be disintegrated 
in this machine ; Thomas slag containing globules of 
iron, coprolites, quartz, phosphates, coal, ores, cork, 
wood, ropes, and rags, all yield to its action, and come 
away in particles of any required degree of fineness. 
The wear and tear of the discs is small, and they can 
be renewed in a few minutes at a small expense. The 
Hardy Pick Company, Limited, of Sheffield, are the 
manufacturers. 


ENGINE AND DYNAMO. 

THE engine and dynamo which we illustrate on 
page 129 is one of a pair of electric lighting plants sup- 
plied by the Anglo-American Brush Electric nl 
tion, Limited, to the Italian Navy. The engines have 
cylinders 94 in. in diameter by 6 in. stroke, and are 
of a design patented by Mr. J. S. Raworth, the superin- 
tending engineer to the company. The dynamo is of 
the well-known Victoria type, and is designed to 
supply a current of 200 ampéres at an electromotive 
force of 65 volts. Between the engines and the dynamo 
there is interposed a universal joint which combines 
the features both of a Hook’s and an Oldham coupling. 
This is shown in the detail views. In the face of the 
flywheel there are two lugs, and in the face of the 
coupling (Fig. 1) two similar lugs, thefour being arranged 
90 co apart, and each pair 180 deg. apart. In these 
lugs there work the four arms of the cross of a Hook’s 
This cross forms the connecting piece between 
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wheel. This machine is especially designed for surfac- 
ing machine parts, which have usually to be planed 
and afterwards filed and scraped. It does the work 
much more rapidly than planing, and no filing is neces- 
sary, anc very little scraping is required. The 
general design of the machine is shown in the illustra- 
tion. The table has an automatic longitudinal motion 
and can be set to any stroke within the limits of the 
machine, the feed up to the wheel being either by 
hand or automatic. The former is generally preferred 
as the motion necessary to take a considerable cut is 
very slight, and it is more under the control of the 
workman. It will be seen by the illustration that four 
narrow wheels spaced apart are used in. place of 
one wide one. In this way the work is kept cool, while 
the number of cutting edges being increased permits of 
quicker work being done. In order to enable the whole 
surface of the work to be ground and also to keep the 
wheels true and of equal diameter, the wheel spindle 
has a longitudinal motion imparted to it by an in- 
genious wormwheel and link arrangement at the end. 
This is adjustable so that the extent of the movement 
can be varied as required. The bearings and sliding 
surfaces are well protected from emery dust. This 
machine is designed to work equally well with 
hardened steel, chilled cast iron, soft steel, wrought 
iron, soft cast iron, or brass. It is well adapted for 
grinding slide bars, slide valves, and similar parts. 
Another machine shown by this firm is the auto- 
matic wheel tooth cleaner which we illustrate b 
Fig. 2. The general design of this machine will 
be easily gathered from the engraving. It. will 
clean out the teeth of spurwheels, or straight toothed 
wormwheels, The emery wheel is shaped on the 
periphery to the space between the teeth of the 
wheel to be cleaned, and is carried on a vertical slide 
which has a reciprocating motion imparted by means 
of a connecting-rod and disc, actuated by a worm and 
wheel from the countershaft at the base of the ma- 
chine. The wheel spindle is driven by a belt at each 
end, and is made in two parts and coupled at the 
centre, so that the emery wheel can be removed and 
another inserted without having to interfere with the 
bearings or take out the spindle. A swinging frame 
at each side, carrying a couple of guide pulleys, takes 
up the slack of the driving belts, and the whole ma- 
chine works with great smoothness and regularity. 
The wheel being cleaned is moved round one tooth 
each time when the emery disc has cleared the wheel 
at the bottom of its stroke. Each space, therefore, 
is traversed twice by the disc. The feed motion 
can be adjusted for any diameter, pitch, and width 
of‘ wheel within the limits of the machine. A 
spring lever automatically holds the wheel firmly 
while the emery disc is doing the work. In this way 
the teeth are equally spaced and are each ground to 
the same shape and atthe same distance from the 
— About 2000 teeth can be operated upon in one 
our, 








THE FORTH BRIDGE. 

Wiri this week’s issue we give a view, on page 140, 
of the intersection of the tubular diagonal braces which 
connect the extremities of the columns on the external 
sloping faces of the steelwork over the main piers of 
the Forth Bridge. 

The tubes forming these diagonal braces may act 
either in tension or compression, according to the con- 
ditions of loading; hence uniform effective strength 
throughout is a necessity. To obtain this without 
destroying the symmetry of the crossing, the flat plates 
are interlaced at this point, and the remainder, con- 
sisting of the curved portion, quartered, so that more 
than half of each tube is preserved intact through the 
intersection. In addition to this, reinforcing pieces 
and stiffeners make each tube capable of performing its 
individual duty. 

From the lattice bracing girder in the plane of the 
columns is suspended the horizontal connecting tie, 
between the ——? ties which slope down from the 
~~ columns, to afford support and adjustment in level 

uring erection to the bottom member in the first bay 
of the cantilever, 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Prices of steam coal have shown increased 
firmness, the best making 10s. 6d. to 11s. ; seconda: 
qualities, 10s. ; and best Monmouthshire, 9s, to 9s. 3d. 
yer ton. House coal has continued in good demand. 
-atent fuel has also been fairly active. ‘There has been 
a good inquiry for Spanish iron ore. The manufactured 
iron and steel trades have shown some improvement, and 
prices have exhibited a tendency to harden. eavy 
section steel rails have made 3/. 17s. 6d. to 4l. 2s, 6d. ; 
and light section ditto 4/7, 12s, 6d. to 5/. 5s. per ton. 


Great Western Railway.—The Boscarne extension, about 
2} miles in length, forming a connection between the 
Bodmin branch and the Wadebridge line of the London 
and South-Western Railway Company, has been com- 
pleted, and awaits inspection by the Board of Trade. It 
will be brought into use as soon as the Wadebridge line, 
which is undergoing reconstruction, is available for pas- 








senger traffic. New viaducts at Blackwater, Chacewater, 
and Redruth, on the West Cornwall ay otis Changi also 
been completed. Substantial progress has been made 
with the construction of the Kemble and Tetbury branch 
and with works at Bristol for the accommodation of goods 
traffic. The works of a new goods station at Cardiff, and 
of the Gloucester passenger station, are proceeding satis- 
factorily. The doubling of the East Bute Dock branch 
at Cardiff has been carried out, and materially facilitates 
the working of the dock traffic. 


Rhymney Railway.—The directors state that the capital 
expenditure during the past half year amounted to 30511. 
2s. 11d. Earlyin the half year the Crwys sidings, situated 
north of the Cardiff station, were completed and opened 
for use, and are found to contribute very materially to the 
convenient working of the coal traffic. The company’s 
Bill, in the present session of Parliament, was successful 
in the House of Commons, the whole of the lines, except 
Railway No. 4, being passed, and running powers given 
over the Great Western Railway Company’s lines in the 
West Monmouthshire valleys, which rendered the con- 
struction of Railway No. 4 unnecessary. A committee of 
the House of Lords passed Railways Nos. 1 and 5, which 
complete the communication between the company’s line 
near Caerphilly and the Sirhowy Valley, near Nine Mile 
Point, but declined to sanction the continuation of the 
proposed line to the Great Western Railway near Aber- 
carn, and the running powers given by the House of 
Commons Committee over that railway. 


Dock Matters at Newport.—A special meeting of the 
Eastern Dry Dock and Engineering Company (Limited) 
was held at Newport on Saturday. A resolution was 
adopted providing for the iver aad liquidation of the 
company and appointing Mr. eard liquidator. 
On Tuesday Lord Tredegar, 
Mr. G. W. Elliot, M.P., Mr. J. C. Parkinson, Mr. E. 
Elliot, Colonel Lyne, Mr. J. Lawrence, Mr. E. J. 
Phillips, and other directors of the Newport Alexandra 
Dock, made an inspection of the extension now in progress. 
The directors, after a minute investigation, adjourned to 
the’ offices adjoining the residence of Captain Parfitt, the 
dockmaster, where a board meetiug was held. It was 
decided to proceed vigorously with the work, upon which 
at least 400 or 500 navvies will be employed. 


The Bute Docks.—The fourth ergs spo! meeting of the 
Bute Docks Company was held at the company’s offices, 
Westminster, on Thursday, Mr. F. Pitman, deputy chair- 
man, in the chair. From the accounts cabeaitbed it 
appeared that the balance available for dividend amounted 
to 87,7511. 15s., and that, after providing for dividends on 
debenture and preference stocks, there remained a balance 
of 53,751/. 15s. 9d. The directors’ report was approved 
and adopted, and a dividend for the half-year at the rate 
of 44 per cent. per annum on the ordinary stock, payable 
August 15, was declared. This is 4 per cent. more than 
was paid for the two preceding half-years, 


Bristol Tramways.—At the half-yearly meeting of the 
Bristol Tramway and Carriage Company on Thursday a 
dividend at the rate of 5 per cent. per annum was declared. 
The total number of passengers carried during the eight 
months on the company’s cars and omnibuses was returned 
at 4,252,271. 

South Wales Coal Mining.—Mr. Robson reports that 
there were 195 collieries at work in Glamorganshire last 
year; in Breconshire, 6; in Carmarthenshire, 38; and in 
Pembrokeshire, 10. The report proceeds to give the fol- 
lowing statistics: ‘* The total produce of the 317 col- 
lieries for the year was 18,753,446 tons, being an increase 
over the preceding year of 8.2 per cent. It consisted of 
18,562,141 tons of coal, 168,694 tons of fireclay, and 22,610 
tons of ironstone. The number of persons employed was 
62,989, being an increase of only 1.2 per cent. on 1886. 
Of this number 53,712 worked underground, and 9277 
worked on the surface. Of the persons employed at the 
surface, 464, or 5 per cent., were females, he above 
results show very clearly that the collieries worked much 
better during the past year than in that preceding. The 
number of fatal accidents was 155, and the number of lives 
lost 197. One life was lost in every 319 persons employed 
in coal mining in South Wales, and one in every 529 in 
the United Kingdom, and one life was lost for every 
95,195 tons raised in South Wales, while 173,919 tons 
were raised in the United Kingdom at the same expendi- 
ture of life.” 


The Telephone inthe West.—At a meeting of the Western 
and South Wales Telephone Company at Bristol, it was 
stated that the company hoped shortly to open an ex- 
change at Cheltenham, and connect it with Gloucester, 
and that it would not be long before they had important 
extensions in other districts. They desire to connect 
Winchester with Portsmouth and Southampton and to 
give telephonic facilities to Bournemouth. In the Ply- 
mouth district they hoped to connect Tavistock with the 
three towns, and also to have direct communication 
between Plymouth and Torquay. 


New Works on the Great Western Railway.—A vote of 
the proprietors of the Great Western Railway is asked for 
the following expenditure: Bristol _and South Wales 
Union Railway doubling, 15,000/. ; Bristol, opening out 
No. 1 tunnel, marshalling sidings, &c., 30,000/.; total, 
45,0007. 

Gas at Taunton.—The forty-ninth annual meeting of the 
Taunton Gas Light and Coke Company was held at the 
offices on Tuesday under the presidency of Dr. Kelly, 
chairman of the company. The report stated that the 
quantity of gas sent out during the past twelve months 
had been 57,214,000 cubic feet. A new condenser, ordered 
last year, had been.completed and worked satisfactorily. 
The directors recommended that dividends of 8 per cent. 


Sir G. Elliot, Bart, M.P., 





on the consolidated ‘‘A” stock and 7 per cent. on the 
yellow shares should be declared and payable August 10. 


Pontypool_—The Ponteg Black Plate Works at Ponty- 
pool-road, have been taken by some Swansea gentlemen, 
and will be carried on as tinplate works as soon as neces- 
sary alterations, which will be commenced at once, have 
been completed, under the supervision of Mr. D 
Lloyd, Clydach, near Swansea, as managing partner. 
These works, which are the property of Mr. J. W. Jones, 
of Newport, have been idle for some years, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Dock Improvement at Whitby.—The North Eastern Rail- 
way are extending their lines at Whitby in order to reach 
the Dock End, where in future pig iron will be shipped. 
Hitherto, the whole of the iron made at Grosmont has 
been conveyed to various places by railway exclusively, 
but it appears that the railway company have made such 
concessions in the rates to Whitby that the makers will be 
enabled to ship considerable quantities at that port. The 
harbour has been dredged up to the quay at Dock End, 
so that vessels of moderate tonnage will be able to lie 
alongside, and take in cargoes of pig iron, &c. 


Trade.—The iron market remains especially firm, ordi- 
nary foundry pig realising from 34s. to 438s. and forge 
qualities from 31s. to 32s. Special local makes are even 
running higher. The engineering houses have asufticiency 
of orders to keep all hands fully employed, though there 
is no pressure of work. Manufactured irons of all de- 
scriptions are in improved demand at a shade higher rates 
than a fortnight ago. A better tone generally pervades 
the market with the exception of coal, which still com- 
mands but poor prices, at the pit bank from 7s. per ton 
for Silkstone and 5s, 6d. for Barnsley. Owing to the active 
demand for steel, the coke trade indicates signs of im- 
provement, but there is no scarcity of supply, and prices 
run from 10s. 6d. to 15s. 


Yorkshire Miners’ Association Annual Report. -- The 
annual report of this Association has been issued to the 
lodges. It states that trade has been somewhat better dur- 
ing the past year than in the year preceding. The output of 
coal during the past year has reached the highest figure 
ever known in the mining history of the country, and the 
attention of members is drawn to this fact as showing 
how the industry continues to grow. Turning to the 
question of the membership of the Association, regret is 
expressed that it is not so large as it ought to be. ‘There 
are 54,000 men and boys employed in and about the pits 
of Yorkshire, and the report states that of this number at 
least 30,000 ought to be members of the Association. The 
year has been unmarked by any very grave and serious 
disputes, and has been one of comparative peace ; conse- 
quently the operations of the Association have been carried 
on successfully, both as regards the number of members— 
which has increased during the year—and the finances, 
which have improved. The report states it is confidently 
expected that the position of the Association will be even 
better at the end of 1888 than it was at the end of 1887, 
as steady progress has been made. 


Midland Institute of Mining Engineers.—The annual 
meeting of the members of this Association has been held 
at Barnsley. The proceedings were mostly of a convivial 
character, consisting of dinner and speeches, in the course 
of which the toast of the welfare of the Association was 
duly honoured. 


Tramway Companies.—The Sheffield Tramways Com- 
pany has issued its half-yearly report, from which it 
appears that the gross receipts have been 15,093/. 14s. 1d., 
and the expenses 12,7381. 15s. 3d., leaving a balance of 
23541. 18s. 10d. A dividend of 2 per cent. aed of income- 
tax is declared. The Derby Tramway Company has de- 
clared a dividend of 2s. 6d. per share, free of income-tax. 


Sheffield Cutlers’ Company. — Mr. Samuel Earnshaw 
Howell, of Ashleigh, Ranmoor, has been elected Master 
Cutler for Sheffield for the ensuing year; Mr. 8. G. 
om, senior warden; and Mr. R. Colver, junior 
warden. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
numerous attendance on ’Change, and quotations were 
firm, No. 3 Cleveland pig not being obtainable under 33s. 
ee ton. During the past week prices have fluctuated a 
ittle, and on Saturday No. 3 was quoted as low as 
32s. 9d. per ton by merchants, but the favourable 
monthly returns, which have just been issued by the 
Cleveland Ironmasters’ Association, have had the effect of 
veering the market. Stocks are still being reduced 
and the telegrams from Glasgow are again more satisfac- 
tory, showing that the shipments there are heavier and 
prices a shade higher. Exports at Middlesbrough con- 
tinue excellent, the home demand is steady, and _pro- 
spects are good. The Acklam blast furnaces at Middles- 
brough are to be carried on by a limited liability company 
which has just been formed. Some very influential com- 
mercial men are connected with the undertaking, and 
from their position and connection with other concerns it 
is believed that the furnaces will be successfully con- 
ducted. In the manufactured iron trade there is more 
business being done and prices are improving. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland ironmasters have issued their usual monthly 
returns showing the make and disposal of pig iron in the 
Cleveland district. Of 155 blast furnaces erected, 95 
have been in operation and have produced during the 
month of July 219,286 tons, being an increase of 5590 tons 
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on the previous month. The total stocks have decreased 
by 26,394 tons during the month. The shipments during 
July reached 86,869 tons, being an increase of 6295 tons 
on June, and 22,353 tons on July last year. The returns 
are regarded as most satisfactory, and have had the effect of 
stiffening the market when prices had commenced to fall. 


Engineering and Shipbuilding.—Engineers and ship- 
builders continue busy, and many vessels are almost 
ready for entering the water. The number of launches 
since our last notice have been very few, but some splendid 
new steamers have proceeded to sea. On Tuesday, 
Messrs. Robert Stephenson and Co. launched from their 
yard at Hebburn the first of two composite lightships 
they are building for the Honourable Corporation of the 
Trinity House, London. 


John Abbott and Co., Limited.—The directors of this 
company, whose works are situated at Gateshead, have 
issued their annual report. The balance-sheet and 
accounts which accompany this report and which are as 
usual duly audited and certificated, show a net profit for 
the year of 5167/. 14s. 51., which added to 5597. 1ds. 10d. 
brought from last year gives a total of 5727/. 10s. 3d. The 
report'adds: ‘‘ From general indications your directors 
feel justified in the belief that gradually improving trade 
will rule through the current year.” 


The Steel Trade.—All the steelmakers continue busy 
and fresh orders are still coming to hand. 





MISCELLANEA. 
Tue storage capacity for petroleum in the Russian 
empire was 114,308,650 gallons at the end of 1887. 


There are in Paris more than 30 miles of pipes laid for 
the distribution of compressed air. The engines furnish- 
ing the supply are of 3000 horse- power. 


M. Rodieux, locomotive superintendent of the Suisse 
Occidentale-Simplon Railways, has been trying a com- 
pound locomotive between Yverdon and Concise. 


In America the triphosphate of soda is being used in 
steam boilers as an anti-incrustant. The soda is mixed 
with the feed water in a tank and allowed to stand for 
some hours. 


It is rumoured that the War Office have determined to 
re-arm the whole of the defences on the Portsmouth coast. 
The 12-ton muzzle-loaders, over 100 in number, are all 
condemned, and 23-ton breechloaders are to be substi- 
tuted. The work is to be commenced at Southsea Castle. 


The work of excavation on the Panama Canal amounted, 
during last June, to 1,166,000 cubic metres, and for the 
first six months of the present year to 7,479,400 cubic 
metres. In June last year the amount excavated was 
1,192,000 cubic metres. 


We have received from Messrs. Joseph Booth and 
Brothers, of Rodley, Leeds, a new catalogue of cranes 
and lifting appliances. It includes very numerous ex- 
amples varying from light warehouse cranes to 15-ton 
locomotive cranes and 50-ton travellers, 


The Lords of the Admiralty are making their annual 
round of inspection of the dockyards. They have begun 
at, Chatham and Sheerness and are expected at Devonport 
about the 15th inst., after which they will goto Pembroke 
and return to London. 


It is estimated that the amount of water running into 
Yellowstone Park and yc it by the Yellowstone, 
Gallatin, Madison, Snake, and Falls rivers, is equivalent 
to a stream 5 ft. deep, 190 ft. wide, with a current of three 
miles an hour. 


John Ericsson, the famous Swedish engineer, completed 
his eighty-fifth year on Tuesday, July 31st, being born on 
July 31st, 1803, at Langbaushyttan. In the year 1626 John 
Ericsson went to England, which country he again left in 
the year 1839 for America, where he has been living ever 
since, 


Bauxite has been discovered in Floyd County, Georgia. 
It exists as large masses in clay, but it is expected that a 
compact body will be found when the excavations have 
been carried further. The bauxite, which is a hydrated 
oxide of alumina, varies in colour from light saJmon to 
dark red. 


In the experiments on electric traction on the Elevated 
Railway of New York, the weight of the motor was 
94 tons, and the capacity about 100 horse-power. Four 
coaches, nearly full of passengers, were drawn over a 
distance of two miles, up grades of 2 per cent. at an 
average speed of eight miles an hour. 


A new form of lubricator for feeding grease is offered by 
the Kingfisher Company, of Oatlands, Leeds. It consists 
of a cup and a hollow ecrewed cap. Within the cap there 
is a piston with a spring behind it. When the cap is 
screwed down slightly the spring is compressed, causing 
the grease to flow out gently into the bearing. 


Natural gas is found and used in China. Wells are 
bored to a depth of 700 ft. to 1000ft. for brine, and then 
other wells are bored near to these 1800ft. to 2000 ft. 
deep. These latter produce gas which is used in the 
evaporation of the brine. The district where this occurs 
is Szchwan, about the town of Tsz-lin-tsing, 


The directors of the Hotchkiss Ordnance Company have 
declared an interim dividend at the rate of 7 percent. per 
annum on the preference shares, and at the rate of 10 per 
cent. on the ordinary shares for the half-year ending 
June 30. The distribution at the corresponding period of 
last year on the ordinary shares was at the rate of 20 per 
cent. per annum. 


The Equitable Telephone Association, of 75, Queen 








Victoria-street, E.C., are offering a new system of electric 
bells, the joint invention of Mr. Cox-Walker and Mr. J 
C. Swinton. The usual battery is replaced by a magneto 
generator, and thus the ordinary source of trouble is 
eliminated. The generators are very simple and cheap, 
and work most efficiently. 


The Building News states that the Corporation of 
Preston have come to an arrangement with Mr. T. W. 
Walker for the suspension of operations on the new docks 
for twelve months. There is to be paid to Mr. Walker 
34,5007. as retention money, and 5000/. for the maintenance 
of the works by pumping, and by protecting the stone- 
work against the effect of frost. 


There are shortly to be erected in the pits of the 
Dynevor Coal Company, Neath Abbey, Neath, a fine pair 
of horizontal underground pumping engines, designed to 
lift 60,000 gallons an hour to a height of 480ft. The 
pumps have quadruple acting rams worked direct behind 
the steam cylinders, and are being constructed by Messra. 
Hume and Lund, Chester-road, Manchester. 


The armour for the new Swedish ironclad Gotha hails 
from the well-known firm of Schneider and Co., Creusét. 
The Swedish Government has now given permission to 
this being imported free of duty, the contract having 
been entered upon prior to the passing of the present 
tariff. The armour itself weighs about 563,000 kilo- 
grammes, bolts, &c., about 14,600 kilogrammes, and rubber 
about 120 kilogrammes. 


The Akers Engineering Company, Norway, has just 
completed the alteration and engining of the Norwegian 
steamer, Skibladner. The length of the hull has been 
increased 21 ft., and the accommodation for first-class 
passengers has been increased. The new engines have a 
capacity of 700 indicated horse-power, with a pressure of 
175 lb. The paddles are also new, and the speed has been 
guaranteed at 144 knots. 


The Engineering and Mining Journal (New York) states 
that the Edison Phonograph Company, which owns and 
controls all Edison’s patents, has been sold to Jesse H. 
Lippincott, of New York, for something over one million 
dollars. By the terms of the sale he has the right to all 
Edison’s improvements during the next fifteen years. 
Mr. Lippincott has also become the licensee of the Ameri- 
can Graphophone Company of Washington. 


A staff of twenty-four Dutch engineers has left England 
for Delagoa Bay for the purpose of extending the Delagoa 
Bay Railway towards Pretoria. The repeal of the 39th 
article of the Netherlands and South African Railway 
Concession is expected to benefit the Delagoa Bay Rail- 
way, and it is now hoped that the extension to Pretoria, 
— and Johannesburg will be actively pushed 
orward, 


At the approaching meeting of the British Association 
to be held in Bath next September, the organising com- 
mittees of sections A and G have arranged for a joint dis- 
cussion on ‘‘ Lightning Conductors,” which will be opeued 
by Mr. W. H. Fegan President of sectionG. We believe 
that Professor Oliver J. Lodge, F.R.S., will defend the 
eye he advanced recently on the subject at the Society 
of Arts. 


The Association of German Iron and Steel Manu- 
facturers publishes the following particulars of the wages 
paid to the workpeople in iron works. In January, 1887, 
205 works employed 138,695 workpeople at a monthly 
wage of 454,098/. In January, 1888, the number of work- 
people was 147,051, and the monthly wages 512,975. The 
number of workmen had increased 8356, or 6.2 per cent., 
and the monthly wage by 53,882/., or 11.7 per cent. In 
January, 1887, a man earned on the average 31, 6s, 2d. 
per month, and in January, 1888, 3/. 9s. 8d. 


La Metailurgie gives the following receipt for cold 
solder: Precipitate copper in a state of fine division from a 
solution of sulphate of copper by the aid of metallic zinc. 
Twenty or thirty parts of the copper are mixed in a 
mortar with concentrated sulphuric acid, to which is 
afterwards added seventy parts of mercury, and the whole 
triturated with the pestle. The amalgam produced is 
copiously washed with water to remove the sulphuric 
acid, and is then left for twelve hours. When it is re- 
quired for soldering it is warmed until it is about the con- 
sistency of wax, and in this state it is applied to the joint, 
to which it adheres on cooling. 


The repairs of some of the most important stone struc- 
tures in Paris, including the Pont Neuf, the colonnade of 
the Louvre, and that of the Conservatoire des Arts et 
Métiers, have, it is said, been carried out with a cement 
by Professor Brune. This is made from two parts by 
weight of oxide of zinc, two of crushed limestone, and 
one of crushed grit mixed, and ground together intoa 
powder. To this is added a liquid consisting of a satu- 
rated solution of zinc chlorine, to which is added an 
amount of ammonium chloride equal to one-sixth the 
weight of the zinc contained in the chloride of zinc. The 
liquid is then diluted with two-thirds its bulk of water, 
and 1 lb. of the powder is mixed with 24 pints of the above 
liquid. 

We learn from the Army and Navy Gazette that the 
experiments with Major Watkin’s new position - finder 
have been very successful. The gun employed was anold 
pattern 9-in. muzzle-loading weapon, polygrooved and 
mounted on a carriage admitting of upwards of 35 deg. 
elevation. The position-finder, worked by Major Watkin 
himself, was on a hill 230ft. above the sea level, anda 
mile and a half from the battery. The target, which 
consisted of a raft 100ft. long by 40ft. wide, was sent 
drifting with the tide, which was running between 5 and 
6 knots an hour. At ranges up to 10,200 yards (nearly 





six miles) most accurate shooting was obtained, several 
hits being recorded by observers placed on a tug close to 
the target, the greater portion of the forty rounds falling 
close about the object, which could not be seen from the 
battery. 

The business of Messrs. R. E. Crompton and Co., of 
Chelmsford and London, has been registered as a limited 
company. We understand that a large amount of the 
capital has already been subscribed by the directors and 
their friends. The share capital is to be 140,000/., of which 
100,000. will be in preference shares, entitled to a cumu- 
lative preference dividend of 7 per cent. per annum, and to 
half the suplus profits after the amount has been paid on 
the ordinary shares, equal to the sum paid to the prefe- 
rence shareholders. The price to be paid to the vendors is 
50,0007. in cash, and 8000 ordinary 5/. shares fully paid up. 
Messrs. Duncan, Bryce, and Co., chartered accountants, 
certify that the profit on the business for the last 54 
years has amounted to 40,029, being an average o 
69691. per annum, and that the balance-sheet for the 
nine months endiog March 31, 1888, shows a net 
profit of 8912/., equal to nearly 12,000/. a year. The 
directors, in addition to the existing partners, Mr. R. E. 
Crompton and Mr. J. F. Albright, will be Viscount 
Torrington and Sir Charles Grant, 


Last week Mr. Woodall put the following question to 
the Under Secretary for Foreign Affairs. | Whether 
further surveys of the Raian Basin had been made by the 
Egyptian Government; whether those surveys had con- 
clusively demonstrated the feasibility of the project of Mr. 
Cope Whitehouse to utilise the basin as a storage reser- 
voir for the Nile flood ; whether it was true that Nubar 
Pasha had stated that an expenditure of 2,000,000/ upon 
such a scheme would be recoverable in the value of lands 
reclaimed ; whether he was aware that responsible con- 
tractors had offered to cut the canal and construct the 
essential works for 250,000/. ; and whether Her Majesty’s 
Government were disposed to give any encouragement t> 
the Egyptian Government in furthering the accomplish- 
ment of so important an undertaking. In reply Sir J. Fer- 
gusson said Sir C. Moncrieff estimated the cost of the 
undertaking at 1,800,000/., and deprecated its being pro- 
ceeded with for some years to come. Her Majesty’s 
Government did not feel justified in encouraging the 
Egyptian Government to undertake so large and uncertain 
an expenditure in the present state of their finances with- 
out the most c2reful consideration. 


The great increase of speed which has taken place 
during the last two months in the trains between London 
and Kdinburgh gives interest to the following facts which 
we take from the Railroad Gazette (New York). The 
fastest trains now running in America are two on the 
Baltimore and Ohio line, which are timed t» run the forty 
miles from Baltimore to Washington in forty-five minutes 
without stops, making the rate of speed 53.3 miles an 
hour. It is stated, however, that the train rarely succeeds 
in doing this, No other train can be found which makes 
fifty miles an hour, and the nearest approach to it is a 
train on the Pennsylvania line, which runs from Jersey 
City to Philadelphia, making one stop, at an average 
speed of 48.3 miles an hour. On the opposition line—the 
Bound Brook—one train makes the distance from Jersey 
City to Philadelphia at the rate of 45.9 miles an hour, 
without allowance for the four stops. The quickest train 
between Philadelphia and Baltimore runs at the rate of 
41.6 miles an hour. The fastest long-distance run is that 
of the Chicago Limited on the New York Central Hudson 
River line, which averages 41.6 miles an hour from New 
York to Albany, and 40.6 miles from Albany to Buffalo. 
Among the slow trains an “‘ express” on the North Caro- 
lina line takes a high place. It takes nine hours to run 
100 miles, an average of 11.1 miles an hour. 


Mr. R. C. Canby, Leadville, Colorado, has communi- 
cated the following method of arsenic determination to 
the American Institute of Mining Enginers. Take } to 
1 gramme of fine pulverised ore, and mix in a porcelain 
crucible with eight to ten times its weight of a mixture of 
equal parts of carbonate of soda and nitrate of potassium. 
Gradually bring to fusion and keep so, three to five 
minutes. Cool. Disintegrate in hot water. Filter and 
wash with hot water. Acidify the filtrate with nitric 
acid, and boil to expel carbonic acid and nitrous fumes. 
Cool. Add an excess of an emulsion of oxide of zinc. 
The bottom of the beaker should have quite a layer of 
oxide of zinc, after stirring. Should an unusually heavy 
precipitate of gelatinous silica or alumina be formed upon 
adding the oxide of zinc, it is well to filter before precipi- 
tating the arseniate of silver ; in which case add additional 
oxide of zinc to the filtrate before adding the nitrate of 
silver, especially if the percentage of arsenic is liable to be 
great. Add nitrate of silver in slight excess and stir 
vigorously. Filter and wash with cold water until the 
filtrate (wash-water) shows no silver. Dissolve on the 
filter the arseniate of silver together with the oxide of zinc 
in hot dilute nitric acid, allowing the filtrate to pass into a 
beaker free from chlorine. Cool. Add 1c.c. ferric sul- 
phate. Titrate with a standardised solution of ammonium 
sulpho-cyanide to a pale amber yellow, the same shade of 
colour obtained in standardising. 108 Ag = 25 As 








CoMMUNICATION WITH New ZeaLtanp.—Arrangentents 
have been made between the New Zealand Shipping Com- 
pany and the Shaw, Savill, and Albion Company by which 
the steamers of the latter company will in future carry out- 
ward mails from New Zealand to Plymouth. The change, 
it is said, has been made with the object of landing meat 
cargoes at fortnightly intervals, instead of, as at present, 
two steamers reaching London monthly within a day or 
two of each other. oth companies have lowered the 
freight on frozen mutton to 1}d. per pound from June to 
November, 
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PONTOON AND FLOATING DOCKS.* 
By Axtexanper Tayior, Vice-President. 


In this ye on | floating structure having open ends, 
and sides of equal and uniform section throughout, by 
which ships are lifted out of the water, will be called a 
** Floating Dock,” but structures having sides varying in 
a and of less displacement than the bottom tanks 
ill be called ‘* Pontoon Docks.” The sides are sup 
to commence at and rise above the deck. The deck is the 
platform on which the keel blocks rest. 
In designing an open-ended floating or pontoon deck to 
lift a ship of given maximum size and weight it is neces- 


sary— 

1. For the under deck displacement of the dock to be 
greater than the combined weight of ship and dock. 

2.°The dock should be sufficiently strong not only to 
support the intended maximum ship, but so strong that 
it will not be injured if the ship has been built or damaged 
in such a way that a great part of the ship’s weight rests 
either pd: Bom or at the ends. 

The sides should be made as low and narrow as 
efficiency will permit, so that a wide working platform 
ro | be secured and light and air have access to the ship, 
and that the topweight and displacement be a minimum. 

4. The water should only have a limited cross range in 
the tanks. 

5. .If the dock is emptied by pumps, the pumps should 
be close to the bottom of the dock, so that the water may 
as far as possible run into the pumps without haying to 
be drawn in. 

The pontoon built under the writer’s letters patent for 
the Tyne Pontoons and Dry Docks Company, Limited, 
Wallsend, fairly fulfils the above conditions, Fig. 1 is a 
longitudinal view of the pontoon. Fig.2isaplan. Fig. 3 
is a half cross-section and end view, showing the keel 
blocks supported on three longitudinal girders, G, F, and 
G, These girders are stiffened by intercostal plates A 
on every third frame. Stanchions are fitted to the inter- 
mediate frames. The frames throughout are 31 in. from 
centre to centre. The transverse gusset plates in the 
tank C are on every third frame, but in the tanks D 
and E are only on every sixth frame. 

The frames between the gusset plates are fitted with 
stanchions. The longitudinal water-tight girders are 
shown by F, G, H, I, K. Three transverse bulkheads 
divide the pontoon tanks into four longitudinal parts, as 
shown on the plan, Fig. 2, forming altogether twenty- 
eight separate tanks, The plan also shows that the main 
tanks terminate some distance within the ends and sides 
of the pontoon. This arrangement permits of an all- 
round internal examination and free communication be- 
tween the two engine rooms when the pontoon is sunk. 
The outside shell plates, up to and a little above the tank 
top, are ,% in. thick. They and the tank top-plates are 
double rivetted in seams and butts throughout. 

Two centrifugal pumps, engines, and boilers are placed 
in the forward end. The pumps are placed, and draw 
from the main cross drain (M, Fig. 2) which forms part 
of the structure, and is ip communication with the various 
tanks adjoining. The pumps appear to be well placed, 
for they have pumped freely. Phere is a sluice valve (S) 
in the cross drain in the longitudinal centre line, so that 
usually the port pump only pumps from the port tanks, 
and the seabeedl pump from the starboard tanks. 

Before sinking the dock the distributing valves shown 
on Fig. 2 are opened, and remain open until the dock is 
completely raised again. In fact, it would be better not 
to have these distributing valves, but to draw direct from 
the end of each tank, and thus each longitudinal set of 
tanks would be entirely independent of its neighbours. 
The water coming in or going out is entirely controlled by 
the admission or exclusion of air from the various tanks ; 
that is, if in lifting the dock it was considered necessary 
to keep the water in any particular tank, the air pipe for 
that tank would bekept on, and this gives the necessary 
control over the water, The pumps are run full speed 
during the lifting of a ship, and the man in charge is on 
the dock or ship and controls the air pipes, as above de- 
scribed. There are two donkey pumps and a range of 
piping, by which the tanks can be drained or the dock 
washed, or ships supplied with water to test tanks, fill 
boilers, &c. 

The pontoon was successfully launched, broadside on, 
in a nearly finished condition, into a space little wider 
than twice its breadth. The launching ways were an arc 
of a circle. A ship was docked and lifted within a week 
after the launch. It has been in constant use for three 

ears, and has lifted 170 steamers in that time. The 
argest ship lifted measured 300 ft. long, 37.3 ft. beam, 
and 27.3 ft, depth of hold to upper deck ; the ship over- 
hung the pontoon 25 ft. at one end and 15ft. at the other. 
A ship carrying 1000 tons can be lifted and sighted in 
about an hour. To show its adaptability, and the ease 
with which it can be worked, it may be stated that a 
steamer was undocked and the pontoon lifted, and all the 
keel blocks moved and set in two rows to suit a centre 
ladder steam hopper dredger, and again sunk and the 
dredger lifted, all in one tide. The pontoon is lighted by 
gas throughout. 

Some such reasoning as the following led to the sides 
being made in form as shown by Fig. 1. A ship to be 
moved into a dry dock or on to a slip must have sufficient 
stability in herself, or ballast must be added to give the 
necessary stability before she can be moved ; therefore, in 
this condition she requires no external aid. A pontoon 
when sunk, ready to receive a ship, must in virtue of its 
construction have the combined centre of gravity of the 
structure, and contained water some distance below its 
centre of buoyancy, and consequently it must remain up- 


* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders. 








right, even if totally submerged. Now, as it has been 
shown that the ship must be stable, and the pontoon has 
enormous stability, it is evident the pontoon requires no 
sides above the water to give it stability at the time when 
it and the ship are combined; but while the water is 
being pumped out of the pontoon, the combined centre of 
gravity of the ship, pontoon, and its contained water, 
will rise, and the combined centre of buoyancy will fall, 


ed | and therefore the dock must have sides to give stabilit 


as it rises, until ultimately the sides are made the full 
length, and the maximum stability is secured with a 
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It will be noticed that the centre part can be taken out 
and lifted hy the two side pieces, as shown at A; 
or one side can be lifted by the centre, and one side piece 
as at B. This plan has many advantages, the longi- 
tudinal strength of a solid dock is maintained, and its 
cross strength is easily provided for. This design is con- 
venient for transport, or for placing in ordinary dry or 
wet docks. The writer is quite sure the connections of 
the three parts can be arranged to be thrown adrift, and 
one part lifted by the other two in one tide. 

It would be interesting to compare in detail these docks, 
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minimum of top weight and displacement. The sides 
being low allow light and air free access to the ship, and 
the ship’s bottom is thus easily seen and rapidly dried. 

Fig. 4 is a cross-section of the Rotterdam Harbour 
authority’s two floating docks. They have been in use 
about 44 years, the work upon them is excellent, and I 
believe the docks are se 

Fig. 5 is a cross-section of a dock built, or building, by 
the Dutch Government for the East Indies. It appears 
to be exceptionally strong. 

Figs. 6 and 7 show a design the writer proposes to 
employ for making a self-docking pontoon where desirable. 





both in strength and stability, but this of course cannot be 
done here. 

The lifting power of the various docks may be taken to 
vary roughly as the under deck displacement. Sir Frede- 
rick Bramwell, in his paper on ‘‘ Floating Docks,” read 
before the Institution of Mechanical Engineers in 1863, 
pointed out that their stability varied as the square of the 
number of tanks in the cross-section of the dock, If this 
is true, then all floating docks should be built with 
numerous watar-tight longitudinal bulkheads, so that the 
water may have comparatively little transverse motion, 


| Figs. 8, 9, and 10 illustrate the above. 











Aue. 10, 1888.] 


ENGINEERING. 





137 








Fig. 8 shows a dock and ship listed to 5deg. The water 
is allowed to travel from side to side. The position of 
the centre of gravity and centre of buoyancy shows the 
dock to be unstable, and that it will go further over before 
coming to rest. The same applies to Fig. 9, only in a 
less degree, as the water can only travel between the 
centre and the side. 

Fig. 10 shows the dock and centre of buoyancy in the 
same position as 8 and 9, but the centre of gravity is on 








of course, is a most stable condition for the dock when 
supporting the steamer. As far as the writer can learn 
from the paper, he does not take into account the effect of 
the contained water travelling over as the dock lists, 

The diagram he Fa is purely one point in the meta- 
centric diagram. This seems to be the usual way of show- 
ing a floating dock’s stability, but it is, in my opinion, 
extremely misleading. The metacentric curve for docks 


|is only useful asa means of comparison when the docks 
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the stable side ; and if any internal or external force was 
able to list the dock so far over, it would right itself. The 
relative initial stability of the three docks, exclusive of the 
ships’ stability, and purely because of their internal con- 
struction, would therefore be 1, 14, and 49, 

In 1869 Mr. G. B. Rennie read a paper before the In- | 
stitution of Naval Architects, in which he describes the | 
Carthagena floating dock, and gave its righting moment 
at 10 deg. list when the dock is out of the water, and, at 
the same time, supporting a Spanish war vessel. This, | 
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are of similar design and uniformly proportioned. I will 
endeavour to explain this fully from calculations made for 
a pontoon dock which has not yet been built, so that no 
one can object to their publication, and it will be called 
the model pontoon. 

Let the displacement curve D, on Fig. 11, represent the 
pontoon’s displacement curve, M its metacentric curve, 
and Bits centre of buoyancy curve. Fig. 11 also shows 
the displacement d, centre of buoyancy curve b, and meta- 
centric curve m, of a deep, narrow, tender-proportioned 








steamer, which is supposed to be the heaviest ship this 
ae wpe dock will lift. The figure also shows the 
fore-mentioned curves combined in M2, B?, and also the 
combined centre of gravity curve G?, as if the vessel and 
pontoon were one structure, and to be raised as one. 

In making such calculations, it is necessary to be per- 
fectly sure that, if there is an error, it shall be on the safe 
side; and, having this in view, the steamer’s centre of 
gravity is supposed to coincide with its light draught meta- 
centre G on diagram 11, and we may take it that the 
steamer could not be moved into the dock if the centre of 
gravity had been higher. The centre of gravity of the 
pontoon is supposed to coincide with its centre of total 
displacement, This is also well on the safe side (Mr. 
G. B. Rennie places the centre of gravity of the Cartha- 
gena dock one-fourth lower). The centre of gravity of the 
water in the tanks is supposed to remain constantly at 
half the height of the bottom or under deck tanks. It is 
possible, under extraordinary circumstances, that the 
water might remain so high, but it is not possible for it to 
be higher. 

Along with this explanation, it is necessary to say the 
calculations have been carefully made on the actual form 
of a ship and the model pontoon, having tanks arranged 
as shown on Fig. 10. You will notice the result shown by 
Fig. 11 is, that at a pontoon draught of 23 ft., there is 
44 ft. metacentric height, with the combined centre of - 
gravity 18 in. above the combined centre of buoyancy. 
And at a draught of 17} ft. we have the least metacentric 
height, namely, 3} ft. when the combined centre of 
gravity is 6 ft. above the combined centre of buoyancy. 
At 11 ft. draught, when only the keel of the ship is in the 
water, we have 9 ft. metacentric height with the com- 
bined centre of gravity nearly 12 ft. above the combined 
centre of buoyancy. And at7 ft, draught we have 33 ft. 
metacentric height when the combined centre of gravity 
is 144 ft. above the combined centre of buoyancy. 

Fig. 12 shows the combined righting moment for the 
said ship and pontoon at 5 deg. list during the whole pro- 
cess of lifting the vessel from the time the ship touches 
the blocks to the time the dock is pumped dry. Whenthe 
curve of moments runs into the vertical ordinate at N, 
representing 7 ft. draught, the righting moment is calcu- 
lated for the water being over one-half the pontoon deck 
while the moment M on the same ordinate is calculated 
for the deck entirely free from water, in which position 
the dock invariably is when supporting a ship out of 
water. Of course it must be clearly understood that these 
diagrams, &c., givethe model dock’s stability under the 
most favourable conditions possible to conceive. 





‘* AMERICAN METHODS OF COPPER 
SMELTING.” 
To THE EpiTor or ENGINEERING. 

S1r,—In the review of the above work which recently 
appeared in your columns (ENGINEERING, July 20, 1888), 
certain statements are made, regarding which I will, with 
your permission, make a few observations. 

Dr. Peters, in speaking of the English or Cornish 
system of fire assay, states that ‘‘in spite of the decided 
and constant inaccuraey of its results, it is so interwoven 
with the commercial customs of the Swanrea copper 
smelters, and its replacement by one of the more accurate 
wet methods would involve such a revolution in the price 
lists and methods of ore buying that it is likely to main- 
tain its sway in the great ore market of the world for an 
indefinite time,” while your reviewer states that ‘‘ the 
Swansea assay, being a miniature of the smelting and 
refining operations which the ore has to be subjected to, 
is a fairly practical method of arriving at its market 
value.” 

It is, of course, impossible to say when the Swansea fire 
assay will be replaced by more accurate wet methods of 
testing, but the other statements relating to the customs 
of the ore market are more open to criticism. Dr. Peters 
states that a wet assay basis would cause a revolution in 
the price lists and methods of ore buying. But what are 
the facts? The Swansea ticketings or price lists are now 
things of the past, furnace material being disposed of at a 
fixed price per unit of evopper by private treaty. The 
remaining customs of the ore market are: the fire assay 
basis for percentage, ore tons of 21 cwt. 244 lb. (equal to 
23764 lb. avoir.), in place of the statute ton of 2240 lb., and 
an allowance of the actual moisture present in the 
mineral, which is invoiced and assayed in the dry state. 
But since July, 1886, the ton of 23764 lb. has to some 
extent been abandoned, sales of Anaconda matte having 
been made on the actual dry weight of the parcel in 
pounds avoir. the copper contents being invoiced at per 
pound of fine copper present in the parcel, a simple cal- 
culation showing the relation between the old and new 
system of invoicing; and a table was drawn up showing 
the relative prices by each system. The only change 
involved in a wet assay basis would be the substitution of 
a more accurate process of assay with a fixed and definite 
‘‘ margin,” or allowance, in place of the present inaccurate 
and unreliable fire assay method. 

Your reviewer, however, makes a serious error in com- 
paring the fire assay to a miniature of the smelting and 
refining operations which the ore has to undergo, and 
which is therefore a —_ practical method of arriving at 
its commercial value. The most elementary knowledge 
of metallurgy and assaying should have prevented such 
a statement being made; the processes have little or 
nothing in common, and in recent years this view of the 
fire assay has certainly been kept in the background. The 
fusion for regulus, calcination, fusion for coarse copper, 
and refining ore in the fire assay, are entirely different 
operations to those conducted on a large scale, while the in- 
fluence of *‘ mass” has a most important bearing both on 
the fire assay and the furnace yield; for example, fire 
assay tests conducted with half and whole trial (200 and 
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400 grains) portions, invariably show a higher percentage 
of metal on the heavier test; while carefully conducted 
chemical tests with similar proportions of mineral will 
give practically identical results. Again, two fire tests 
made on the same finely pulverised sample by the same 
individual assayer gave 33 per cent. and 353 per cent. 
respectively, equal in money value to 643/. and 694/., a 
difference on the parcel of 51/, Will any one contend 
that results of this character can give any practical indi- 
cation of the market value of a parcel of mineral? 

It is impossible to enter into ‘all the phases of this ques- 
tion within the limits of a letter, but it may practically 
be said that the results of the fire assay are very inaccu- 
rate and irregular, duplicate assays by the same operator 
varying considerably, that the margin between fire and 
wet assays is extremely variable, and can be varied to a 
great extent at the will of theassayer ; that the fire assay 
when applied to the examination of bar coppers will not 
detect or condemn impure coppers containing arsenic and 
antimony in large proportions ; or confirm the quality of 
pure metals, Again, ithas been admitted by the smelters 
that the results of fire assays are distinctly below the 
furnace yield, and by reason of these defects I contend 
that the process cannot form the basis of an equitable 
contract for the sale or purchase of furnace material. 

Again, the great uncertainty of the process is well 
known to vendors and purchasers of mineral, the result 
being that extreme pressure is often brought to bear on 
the assayers with regard to the produces they shall return, 
and in fact the skill of an assayer is judged simply by the 
greater or less margins between the fire and wet assays 
which he is able to obtain for his principals, according to 
whether they are purchasers or vendors, This again has 
resulted in actual tampering with the results of wet 
assays, in some cases to mislead principals regarding the 
actual margin on parcels of material, and again to mislead 
assayers regarding the margins they were obtaining on 
material in process of testing. 

I have always contended that it is most dangerous to 
admit the principle of interfering with the indications of 
any test—vendors and purchasers should meet each other 
fairly and fight out the question of price; when this has 
been settled, the true produce of the mineral should be 
ascertained, without reference to any other consideration, 
for when once interference begins different purchasers 
and vendors of mineral, exercising varying amounts of 
influence, render the method of valuation inequitable. 

As I write, I have the results of a series of tests of 
twenty parcels of the same material before me, and the 
differences between the fire and wet assays are so ex- 
tremely variable that the fire assay produces cannot in 
any sense indicate the true value of each parcel. At the 
same time, I must admit that until recently the wet assay 
tests made by many English operators were a reproach 
and a disgrace to the persons concerned, these bad results 
being in the majority of cases obtained by the cyanide 
method of testing—a process which is now, I believe, 
going into comparative disuse, 

But in the section of Dr, Peters’ work relating to sam- 
pling and assaying, four methods of testing are described, 
which are, he states, quite sufficient for any technical or 
commercial laboratory, and yet that are every one essen- 
tial if it be desired to fulfil every condition to the best 
advantage. These methods are the cyanide assay, colori- 
metric determination, precipitation with zinc or iron, and 
the electrolytic assay. 

Little need be said regarding Dr. Peters’ description of 
the cyanide assay, except that he states nothing which is 
unknown and omits much that is known to English 
chemists regarding the method; while the colorimetric 
and precipitation methods are only used to help other 

rocesses over some difficulty. But when we come to 
Ir. Peters’ eulogistic description of the electrolytic 
assay, the statements he makes regarding it deserve 
careful consideration. He describes the method as being 
suitable for nearly every class of material and every per- 
centage of copper from the highest to the lowest, and 
owing to its extreme accuracy as largely supplanting the 
ordinary analytical methods. But while making these 
statements he quotes the results of Messrs. Torrey and 
Eaton, who have shown that silver, bismuth, lead, and 
arsenic all interfere with the accuracy of the method, and 
in these cases it is recommended that the deposited metal 
should be redissolved and the percentage of pure copper 
determined by that most objectionable of all methods of 
testing—the cyanide assay. But in addition to the above 
impurities, the writer has met with cases where tin has been 
deposited with the copper, where flakes of oxide of manga- 
nese, & common constituent of American mattes, have been 
weighed with it ; while ferric salts, which in many cases 
form the greater part of solutions of copper toon have 
a most injurious influence in delaying the precipitation of 
the metal. Other evidence regarding the doubtful value 
of the electrolytic assay will be found in a paper entitled 
‘**A Comparison of various Methods of Copper Analysis,” 
by W. C. Eustis, Boston, Mass., page 120, vol. xi. of 
the Transactions of the American Institute of Mining 
Engineers, in which the results of a number of American 
analysts operating on an artificial mixture are given, 
together with the methods of analysis employed. Here 
evidence is given in a letter from Mr. Thos. B. Stillman, 
of the deposition of other metals with the copper, while 
other chemists use various methods for testing the purity 
of the metal, and for estimating the traces of copper 
generally left unprecipitated by the current. Again, 
Claussen (Journal Society Chemical Industry, page 402, 
vol. vii., May, 1888) treats the electro-deposited metal 
with a solution of bromine in hydrochloric acid to remove 
any arsenic, afterwards electrolysing the purified solution, 
while Bayley (‘‘ Industries,” 1887) advocates the use of sul- 
phuretted hydrogen to estimate the small amount of 
copper generally left undeposited by the current. 

The writer admits that copper may be precipitated with 





accuracy from solutions provided no interfering metals 
are present, but if this separation is absolutely necessary 
to avoid erroneous results—the method is decidedly in- 
ferior to another well-known process to which allusion 
will presently be made. 

Tyr. Peters’ evident satisfaction with the electrolytic 
assay will be apparent from the following quotation : 

‘* The following figures were handed to the author by a 
friend who was desirous of testing the accuracy of this 
assay, and who made seven determinations on the same 
sample of ore weighing out different; quantities in each 
case in order to obtain varying figures in the calculation 
of the percentage. The ore was an impure tetrahedrite, 


or the results would doubtless be even closer : 
(1) 9.66; (2) 9.67 ; (3) 9.74; (4) 9.61; (5) 9.98; (6) 9.85 ; 
(7) 9.82, 


“Tt is evident that these results owe their remarkable 
uniformity to extreme care in manipulation, and to the 
employment of the most perfect apparatus,” 

A friend to whom the above figures were communicated 
suggested that, if the above figures are satisfactory, it 
would be desirable to know what results Dr. Peters would 
consider unsatisfactory, and my personal opinion is that 
the results are neither creditable to the method employed 
nor the operator concerned. 

But Dr. Peters omits to mention a method of determin- 
ing copper, which day by day is coming into extended 
use in England. It is adopted by the principal analysts 
in many copper-smelting works, in works where wet 
extraction methods are employed, and it is equally 
applicable to the determination of copper in refined 
metals almost chemically pure, and purple ore or blue 
billy with under one-tenth of 1 per cent. of copper. 
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Moreover, it is unaffected by the presence of silver, 
arsenic, bismuth, zinc, or manganese, while a simple 
method of separation (by precipitation with hypo- 
sulphite of soda) will separate the metal sufficiently 
from any conceivable combination of impurities to 
enable it to be at once accurately determined. 
I refer, of course, to E. O. Brown’s iodide process, 
which was devised over thirty years ago for the examina- 
tion of retined copper. A large number of experiments 
made by me to ascertain the non-interference of various 
metals are published in the Journal Society Chemical 
Industry, February, 1886; while the accuracy of the 
process is referred to in more or less detail in the latest 
editions of Sutton’s ‘‘ Volumetric Analysis,” Dittmar’s 
‘*Quantitative Analysis,” Phillips’ and Bauerman’s 
‘*Klements of Metallurgy,” Mitchell’s ‘* Manual of 
Assaying,” and in some articles on assaying, by T. 
Bayley, ‘* Industries,” 1887. 

Curiously enough, none of the writers I have quoted 
recognise the importance of the titrations being made in 
an acetic acid solution, although they mention the ad- 
visability of this course. It is necessary to avoid the in- 
terference of arsenic acid generally present to a greater or 
less extent, which would in the presence of mineral acids 
liberate iodine and vitiate the copper assay, while in an 
acetic acid solution no such interference occurs, 

But after reading Dr. Peters’ eulogy of the electrolytic 
method, as a matter of curiosity I made seven experi- 
ments similar to those quoted by him in order to see what 
the iodide process was really capable of doing. 

A sample of finely pulverised cupreous pyrites was 
taken, and seven portions—50, 60, 70, 80, 90, 100, 110 
grains—dissolved in acids in the usual manner, and solu- 
tions of the following metals were then added to each test 
till the undermentioned percentages of impurities were 
present, 

Per cent, 
ie... nite 00 
Antimony ... 
Bismuth _... 
Lead... a 





Arsenic 
Zinc... P 
Manganese ... 
Nickel 
Silver a i .50 
Ferric salts... A large percentage. 
These impure solutions were then tested in the usual 
manner for copper ores, mattes, &c., and the following 
results were obtained : 
(1) 9.10; (2) 9.10; (3) 9.11; (4) 9.117; (5) 9.10; 
(6) 9.109; (7) 9.096. 


Highest result ... 
Lowest ,,_ ... 


Electrolytical results quoted by Dr. Peters : 


Highest result 9.98 
Lowest ,, 9.61 


At the present price af this material, about 14s. 6d. per 
unit, the difference in value between the maximum and 
minimum results quoted by Dr. Peters as electrolytical 
assays would be nearly 5s. 6d. per ton of mineral, while the 
difference in value by my iodide results is less than four- 
pence. The annexed diagrams, both drawn to the same 
vertical and horizontal scales, also show the relative 
accuracy of the results quoted by Dr. Peters and myself. 

It would certainly be interesting if any advocates of the 
electrolytical, sub-sulphide, cyanide, or other methods of 
determining copper would operate on similar solutions 
to those I have described above and publish their results ; 
at present I have the greatest doubt if concordant and 
accurate results can be obtained by the other processes, 
The following tests also show the unreliability of the 
electrolytic assay : 

Copper ore electro-deposition direct 
os a after sepa- 
ration of As Mas is a ss 
Iodide process (I W W.) ... ie os 
» »» result obtained at an in- 
terval of six months in another labora- 
tory, different operators, reagents and 
apparatus, test made without separa- 
tion of Bi Ag As ... is ats re 


eo) Difference 0.21 per cent. 


; Difference .37 per cent. 


5.39 


5.10 
5.09 


5.12 


Deposited Metal! Electro-Deposi- 
Electro-Deposi- | Dissolved and | Iodide Pro- tion from Puri- 
tion Direct. |Tested by Iodide! cess, fied Copper 

| Process. Solution. 








| i 91.15 
| : | 91.16 
| 74.73 
65.52 
91.25 
60.28 
| ee 60.37 


60.11 60.07 





Practically, therefore, the introduction of a wet process 
of assaying would not interfere with any custom of the 
ore trade ; but if such a process was introduced the iodide 
method would form a much more reliable basis than the 
electrolytic assay. 

T remain, Sir, yours faithfully, 
JAMES W. WESTMORELAND, F.I.C., 
Associate of the Royal School of 
Mines, London. 
Leeds, August 2, 1888. 





GUN CONSTRUCTION. 
To THE EDITOR OF ENGINEERING. 

Srr,—In common with many who have carefully 
followed the various phases of the gun question, I have 
looked upon the recent failures of Colonel Hope’s and Mr. 
Longridge’s guns as a great national misfortune ; for the 
former certainly Jed the way in the matter of high 
velocities, and although his gun burst from some unex- 
pected cause, his labours have been of considerable valuc, 
and may yet be crowned with complete success. 

The results Colonel Hope attained in France surpassed 
what had been previously effected, and Mr. Longridge’s 
success in Russia with comparatively short and cheap 
guns, has likewise been considerable. 

Permit me to ask you, Sir, whether the latter results 
secured in France and Russia are not due to the fact that 
their authorities are honestly desirous of obtaining the 
very best weapons, and give hearty support and en- 
couragement to those who bring improvements to their 
notice ; whereas exactly the opposite course is followed in 
England, and the trial of an inventor’s plans is regarded 
as a great favour by those who block the way. Neither 
Hotchkiss nor any other inventor ever succeeded in 
getting their plans noticed until taken up by foreign 
Governments, unless, indeed, they happened to have 
interest with the charmed circle, which has possessed 
itself of this patronage ; and even Maxim had to secure 
the lead abroad before his gun was taken up in England. 

Whether the new plan of allowing the Government 
manufacturers to take out patents for improvements in the 
very articles they are paid to improve and develop, is 
likely to lead to better results or the contrary, I leave you, 
Sir, to determine. The heads of departments who get the 
credit are believed to employ their subordinates to work 
out the details, and how far this is done in Government 
time and at Government expense, may also be queried, 
but is it good to give those who virtually control the adop- 
tion of new plans, an interest in advancing their own 
inventions? 

The talent of this country is not utilised in consequence 
of the desire of those in office to become inventors, and 
doubtless it is pleasant work when aided by subordinates 
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and effected with the public money—but how much 
better would our warships and their guns have been had 
the outside ability of the country been called upon, and 
a small judicial committee empowered to select the best 
designs ? 

Our ships are now showing their points—some won’t 
steer, others won’t go astern, and the Northampton 
has narrowly escaped being rammed by the Benbow as the 
Sandfly did of diving to the bottom. As to our guns—which 
we were told in 1884 were to be made in a manner 
superior to those of other nations—there have been since 
then a succession of failures. This is not surprising when 
we observe their great length, insufficient rigidity, and 
the enormous strain thrown upon them by driving banded 
projectiles through a bore of considerably smaller diameter 
than the copper bands upon these missiles, Surely it is not 
necessary to make the gun do the work of the lathe, and 
instead of the small strain of rotating the projectile to 
add the bursting strain caused by rifling the missile, and 
then rotate it by the heels, leaving the front free to split 
the inner tuba or knock the muzzles off the guns, as in 
Active, &c, 

I am, Sir, your obedient servant, 
UNNER. 


PROPOSED RANKINE MEMORIAL. 
To THE EpIToR OF ENGINEERING. 

Srr,—It is to be hoped that practical results will follow 
the correspondence in ENGINEERING on the above subject. 

It is not an exaggeration to say that engineering prac- 
tice was elevated from the inexact rule-of-thumb dogma to 
the highest position amongst the exact sciences by Ran- 
kine’s great work, and the development of both the static 
and dynamic branches of constructional art received an 
immense stimulus by the lucid and essentially scientific 
treatment received from the great master, and most of 
the recent engineering structures, static or dynamic, bear 
(none the less real because) invisible traces of the fruit of 
Rankine’s genius. 

His friend John Elder has just received sculptural 
recognition, and it is (I doubt not) the wish of all British 
engineers that the late brilliant exponent of a noble art 
should have a similar monument, and, if possible, engi- 
neering scholarships in the universities of Glasgow, 
Dublin, Manchester, and London. 

The invitation to join in carrying out the desire into 
action should come from those who were fortunate in 
being Rankine’s students, and if Messrs. Thomson and 
Alexander can forma preliminary Rankine’s Memorial 
Committee, practical assistance would soon follow. 

Yours faithfully, 

July 3, 1888. 








B. H. Tuwalts, 





PETROLEUM FUEL IN BLAST FURNACES. 
To THE EpIToR OF ENGINEERING. 

Srr,—I have been informed that there are some blast 
furnaces in Russia where the ores are reduced by the use 
of petroleum. If any of your readers can give me infor- 
mation as to where these works are situated, how the 
petroleum is used, whether in its crude state or converted 
into gas, and the economical results, I shall be much 
obliged. Yours faithfully, 

August 6, 1888, TRONMASTER. 








THE STRENGTH OF MATERIALS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Referring to the letter signed ‘‘ F.” in your issue 
of 20th July, Iam glad that this question of the more 
accurate determination of the elastic strengths of materials 
has been raised. i 

f what use is it that our young engineers and 
draughtsmen are painfully and laboriously drilled in 
mathematics and mechanics under the direction of South 
Kensington until they (some of them that is) acquire a 
thorough knowledge of the theory and principles of con- 
struction, if, when they come to apply all their beautiful 
theory, they find they have to deal with a material whose 
properties are practically unknown, or only known to 
within 30, 40, 50, or 100 per cent.? Of what use is it to 
indulge in fine rhetoric about the necessity of replacing 
old-time rule-of-thumb methods by the more modern and 
perfect. teachings of science under such circumstances ? 

I think there is no doubt that the method of considering 
only the ultimate strengths of material when designing in 
the drawing office should be given up at the earliest pos- 
sible date, where it is still in use. It is only necessary to 
consider an example for a moment to see the disastrous 
results that may ensue from its use. Suppose a structure 
or portion of a machine is being designed, and it is pro- 
posed to use iron and gun-metal in conjunction. Suppose, 
also, that the designer makes use of ultimate strengths, 
say 60,000 lb. per square inch and 36,000 lb. in place of 
elastic strengths of, say, 24,000 lb. per square inch and 
6000 lb. per square inch, and allows a factor of safety of 
six. What isthe result? Just this: He imagines he has 
allowed a factor of safety of six in each case, whereas he 
has but 2.4 in the case of the iron parts and nil in thecase 
of the gun-metal parts, which are in fact just on the 
point of becoming distorted and giving way. The results 
of this method of working may also be as serious in dealing 
with copper (as in the case of determining the thicknesses 
of steam pipes), the elastic strength of the material being 
only about one-eighth of its ultimate strength. 

In seconding ‘* F.’s” suggestion that this question be 
taken up by our engineering societies, I would further 
suggest that the influence of such important conditions as 
ee be included in ~~ inquiry, - I haveheard that 
some recent experiments on the strength of copper pipin 
made by the process of electrical deposition, shoot & to 
be, at the temperature of the atmosphere, stronger than 
either brazed or solid-drawn piping ; but when tested at 








the temperature of high-pressure steam, was weaker than 
solid drawn. Many of our tables of strengths of materials 
could be very much improved if more care were taken in 
describing or defining the material named in the first 
column. Now-a-days, for instance, the term ‘“‘ cast 
steel” means almost anything, and ‘‘copper” should be 
defined as “cast,” ‘rolled bar,” or “sheet.” Phosphor 
bronze and manganese bronze may be had in half a dozen 
different brands, and as distinct in their natures as chalk 
and cheese. 

In conclusion, I would add that the importance of this 
subject is known to all who deal directly with drawing 
office detail, and ‘‘ F.” well merits the thanks of those 
so placed for calling attention to a want that has made 
itself the more felt, since the reduction of weight per 
indicated horse-power craze set in so strongly. 

I am, Sir, yours very truly. 





‘THE RACE TO EDINBURGH.” 
To THE EpiTor OF ENGINEERING. 

Srr,—An interesting account of the first train to the 
North by the accelerated service on the western route 
ge in the Zimes of the 7th inst. under the heading 
of ‘The Race to Edinburgh.” The concluding sentence 
merits attention. ‘‘ Let those who disbelieve in free 
competition and sigh for governmental management of 
railways point the moral of the tale if they please.” It is 
all very fine to crow over a train service such as the one 
described and to end a thrilliog account of that which is 
certainly a triumph of engineering skill with such a 
sentence, but it is well for those who read to remember 
other and perhaps more important facts which bear with 
great severity upon the public, and which would not exist 
were the railways under Government control. For instance, 
would we not willingly sacrifice this flying Scotchman 
could we but obtain an alteration in the unjust charges 
that favour foreigners to the prejudice of home producers? 
Keen competition has produced the ruin of the weakest. 
Are we better off because our canals have been gradually 
absorbed ? 

Some districts are served by railways that agree not to 
fight, and divide the spoils without giving proper accommo- 
dation either in the way of train service, or in the lower- 
ing of fares. Take Portsmouth as an example, Again, 
one railway proposes to take a line to an important town, 
but the one in possession threatens to retaliate and the 
line is stopped. Dozens of instances could be given show- 
ing that the public welfare and benefit is the very last 
thing thought about by the managers of English railways. 
With a Government management we might have slower 
trains to Edinburgh—-but they certainly could not be 
slower to Portsmouth and Southampton—nor would 





English manufacturers ever find it cheaper to send goods 
ietoauion vid New York, than to send them direct. 
ScRUTATOR. 
WATER GAS. 


To THE EpiTor OF ENGINEERING. 

Srr,—On my arrival in London I fiad the report of the 
meetings of the Iron and Steel Institute, held in London 
last May, has just been issued. 

That report contains Mr, A. Wilson’s paper upon ‘‘ Water 
Gas Apparatus,” as established at Witkowitz, and at the 
Leeds Tonne, which apparatus is recommended by Mr. 
Wilson in substitution for the well-known gas producer 
used with the Siemens furnace. 

According to Mr. Wilson’s statement, water gas is 
assumed to be as cheap as producer gas, but since his 
paper has been published Mr. Samson Fox has said 
publicly that at Leeds Forge the cost of water gas is 4#d. 
per 1000 cubic feet, the cost of the producer gas made of 
necessity (not from choice) in the same apparatus being 
3d. per 1000 cubic feet. 

Taking Mr. Fox’s figures of cost, and Mr. Wilson’s 
figures as to the heating value of water gas as given in his 
paper, above referred to, I find that : 

One ton of coke will yield from 30,000 to 35,000 cubic 
feet of water gas and about 140,000 cubic feet of producer 
gas; also that 17,500 cubic feet of water gas are required 
to melt a ton of steel on the open-hearth. 

With your permission I will now consider the cost of 
melting two tons of steel in the Siemens open-hearth fur- 
nace with water gas and producer gas respectively. 

With water gas the figures will be: 


35,000 cubic feet of water gas at 47d. per ss. d. 
1000... as re We ae 
140,000 cubic, feet of producer gas for 
other purposes at gd. per 1000... sed 


Total 18 3 


The quality of the 140,000 cubic feet of so-called pro- 
ducer gas made by the water gas apparatus, is not shown 
by analysis; but it may be safely assumed that the pro- 
portion of carbonic acid in such gas will, on the average, 
be much in excess of that in the gas made by the Siemens 
producer, and its heating value will be correspondingly 
decreased. That point, however, I will pass over without 
further notice, 

With producer gas the figures will be: 


16 cwt. of small coal will melt 2 tons of 
steel in the open-hearth furnace heated 
by radiation at 5s. perton ... a 

Labour on gas producers taken at the 
high price of 1s. 6d. per ton of coal ... 

140,000 cubic feet of producer gas for 
other purposes=say 16 cwt. of coal 

Labour as before _... ee a 


Total ae 10 6 
So that to melt 2 tons of steel on the open-hearth and to 
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provide 140,000 cubic feet of producer gas of inferior 
ih the cost, with the apparatus recommended by 
Mr. Wilson, is 18s. 3d. 

To do the same work, and provide an excess of 140,000 
cubic feet of producer gas of good quality, the cost, with 
the Siemens plant, is only 10s. 6d. 

In other words, to do the same or less work than with the 
Siemens producer gas, the cost of water gas is 7s, 9d. 
more, or an increase of 74 per cent. 

With these figures before them, manufacturers may 
well hesitate to adopt the apparatus recommended by Mr. 
Wilson, which, besides its greater cost for gas, necessi- 
tates the employment of steam and air blasts, condensers, 
gasholders, &c., and these complications it is most 
desirable to avoid adopting if they can be dispensed with. 

I am, Sir, your obedient servant, 
FREDERICK SIEMENS, 
12, Queen Anne’s Gate, Westminster, S. W., 
London, August 8, 1888. 








LAUNCHES AND TRIAL TRIPS. 

A SATISFACTORY trial trip of the steamer Gauthiod took 
place on Saturday, July 21, this boat having been almost 
transformed at the Lindberg Engineering Company, 
Sweden. The Gauthiod has been altered from a paddle to 
a screw steamer, the carrying capacity has been increased 
from 180 to 200 tons to 500 tons, and the speed, a new triple- 
expansion engine having taken the place of the old one, 
has been increased from 84 to 12} knots, the consumption 
of coal having simultaneously been reduced from 32 to 18 
cubic feet per hour. This alone means a saving of about 
5501. the year. The Gauthiod is intended to sail between 
Stockholm and Liibeck and has accommodation for forty 
first-class and twenty-two second-class passengers. 





The steam yacht Skean-Dhu, built by Messrs. Fleming 
and Ferguson, Paisley, for Mr. Sholto D. C. Douglas, 
proceeded down the river on Wednesday, July 25, on her 
trial run, and over the measured mile made a speed of 
104 knots, being half a knot in excess of speed guaranteed. 
The engines, which are an improved type of quadruple 
expansion, made by the builders, worked without a hitch, 
eras the greatest satisfaction to the owner and party 
on x 


Messrs, David J. Dunlop and Co., engineers and ship- 
builders, Inch Works, Port-Glasgow, have launched 
from their yee a handsomely modelled steel screw 
steamer of the following dimensions: Length between 
perpendiculars, 190 ft. ; breadth, moulded, 27 ft. ; depth 
of hold, 13 ft., or 20 ft. to the shade deck. The vessel has 
been built to the order of Messrs. Elder, Dempster, and 
Co., of Liverpool, for the Compania de Vapores Correas 
Interinsulares Canarios, and is the second of several 
steamers for the mail service round and among the 
Canary Islands. The machinery, which is by the builders, 
is of the triple-expansion type, of large power, as a high 
rate of speed is expected from these steamers in service. 
As the vessel left the ways she was named Viera y Clavigo, 
by Miss Lola Steven, daughter of Mr. James Steven, of 
London. This vessel is a sister ship to the Leon y Castillo, 
launched from Inch Works on June 15th last. 

The s.s. Legislator, built by Messrs. Raylton, Dixon, 
and Co. to the order of Messrs, T, and J. Harrison, of 
Liverpool, for their Indian trade, being the sixth vessel 
built by them for this line, left the yard of her builders 
for her trial trip on Wednesday last. Her leading dimen- 
sions are; Length, 341 ft. 6in.; breadth, 40 ft.; depth 
29 ft. 2in., with a carrying capacity of over 4100 tons. 
She is built of steel. Her engines, by George Clark, 
of Sunderland, have cylinders 24in., 40 in., and 66 in. and 
45 in. stroke, and will indicate 1700 horse-power. The 
trial trip proved eminently satisfactory, on the termina- 
tion of which she proceeded on her voyage to Cardiff. 








On Tuesday, August 7, the new screw steamer Isle of 
Anglesey, built by Messrs. John Readhead and Co., 
West Docks, South Shields, to the order of Captain J. T. 
Williams for the Isle of Anglesey Steam Shipping Com- 

ny of Liverpool, was taken to sea on her trial trip. The 

sle of Anglesey is built of steel, her dimensions being : 
Length, 230ft.; breadth, 334 ft. ; depth, 18 ft. She is 
fitted with triple-expansion engines, steam being supplied 
from one large single-ended steel boiler at a pressure of 
160 lb. The average speed attained was 10 knots. 


, There was launched on August 6, from the shipbuild- 
ing yard of Messrs. William Simons and Co., Renfrew, 
the raf ay wae. barge-loading dredger Barry, con- 
structed to the order of Mr. T. A. Walker, contractor 
for the Manchester Ship Canal. The bucket ladder is 
adapted to work in a central well and cut its own flota- 
tion to a depth of fully 26 ft. under water level, and it 
will have a raising capacity of 300 tons of débris per hour. 
The engines, which are also constructed by the buiiders, 
are of the compound surface-condensing type. As is the 
usual practice of the builders, this vessel was launched 
with its engines, boilers, and dredging machinery on 
board, and will leave the Clyde in a few days for Cardiff, 
where it will be —— dredging in, Barry Docks for a 
short time, and will then proceed to the Manchester Ship 
Canal. The Barry has been built under tha direction of 
Mr. J. H. Simpson. 





A GrerMan Dynamite GuN.—Experiments with a pneu- 
matic dynamite gun of German design were recently car- 
ried out at Kiel. The gun, which has a calibre of 12 in, 
and is 75 ft. long, was fired at an old hulk 2111 yards from 
the muzzle. Three blank shells were first fired to get the 


range, and afterwards two charged shells, containing 
598 lb. of nitro-gelatine. These latter shells completely 
destroyed the vessel, breaking it in two, 
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THE NAVAL MANCUVRES. 

We have again, this year, a continuation of those 
most useful lessons to the naval officers and seamen 
of Her Majesty’s ships which are taught by the 
very practical means of what are known as the 
naval manceuvres. No money is better spent than 
that which is allotted for the purpose ; and it is 
satisfactory to find this most wholesome exercise 
of the fleet becoming an annualaffair. It would be 








difficult to overestimate the improvement that must 
result from the evolutions which constitute a 
practical application of the ships to the ends for 
which they were designed and built ; that is to say, 
as practical an application as can be obtained with- 
out involving the actual horrors of warfare. 

Last year the manceuvres were conducted in open 
water, or as near an approach to open water as the 
narrow seas around our isles afford. Hostilities 
commenced with the enemy in the English and 
Irish Channels, the general idea being that a 
hostile force had escaped from a foreign port or 
ports and was making a descent on our coast. It 
will be remembered how Rear-Admiral Freemantle, 
after destroying Falmouth, slipped past Sir W. 
Hewett, and passing the coast defence flotilla, 
steamed into the Thames. The proceedings of the 
second squadron, on the Irish coast, were none the 
less interesting, Commodore Fitzroy having charge 
of the attack, whilst Admiral Baird conducted the 
defence. This year we have made a retrograde 
step, inasmuch as the operations will conclude 
where last year’s began. That is to say, the enemy 
is to be in port when war is declared, and it will be 
his object to pass the blockading ships of the 
British fleet, and get to sea, in order to wreak de- 
struction on our merchant shipping, to destroy 
unprotected coast towns and ports, or to land troops 
on any unfortified position on our shores. 

It is evident such a programme, carried out in a 
spirited manner—as it undoubtedly would be— 
could not fail to throw light on some of the pro- 
blems of warfare most important to us as a nation 
depending for our defence and means of subsistence 
so largely upon our fleet. Ireland for a time takes 
the semblance of a hostile country. Bantry Bay at 
the south-west, and Lough Swilly at the north-west 
corners of the Sister Isle, where the two squadrons 
of the enemy’s fleet took up their positions, repre- 
senting strongly fortified naval stations, into the 
range of whose guns our ships dare not enter. 

The following are some of the features of naval 
warfare upon which the operations are intended by 
the authorities to give the officers and men of the 
fleet, information and practice. In the first place 
experience will be gained as to the best manner of 
placing a squadron so as to most effectually blockade 
a strong position in which a number of the enemy’s 
ships may be. The lighter and faster vessels are 
those in respect to which it is most desirous to 
obtain experience; for the réle of the heavier 
armoured ship is less complex and its functions are 
better known. The extremely fast and less powerful 
war craft are a new feature in naval tactics, and we 
have all to learn about them. Whether they come 
up to the high expectations formed by some experts 
or not, they can hardly fail to modify very largely 
the conduct of naval operations in the future. A 
most important point upon which opinions appear to 
be fairly divided, is whether it would be more 
effective in blockading a strong position con- 
taining an inferior naval force wishing to escape, 
to keep the main fleet off the port with an 
inshore squadron, or to place the bulk of the 
ships at a convenient base, and have a squadron 
of fast cruisers and torpedo boats off the port, 
so that they could give warning to the larger 
and more powerful vessels of any movement of the 
blockaded ships. The preference to be given to 
either plan must of course depend largely on cir- 
cumstances, and here the Irish operations do not 
afford quite a sufficient parallel te what would 
occur in actual war to allow a conclusion to be 
drawn. One thing is certain, time fights for the be- 
sieged. Under the protection of the land, the 
blockaded ships can await their chance with com- 
parative comfort ; and that chance will surely come. 
On the other hand, the besiegers have all the evils 
of keeping the sea and burning their coal, whilst 
they are never sure that the critical time may not 
come at any moment. For this reason it is better 
that the light ships should be left to fulfil their 
more natural duties of scouts and watchers, but it 
will perhaps not be often in actual war that the 
heavy ships will so far dare to leave their less power- 
ful allies. 

The best means of keeping the blockaders sup- 
plied with coal is a point that can be worked 
out under conditions very closely approximat- 
ing to those of actual warfare. During the 
operations a successful attempt was made to coal 
by means of boats, but it is manifest that 
this can only be effected when there is not much 
sea running. Nevertheless, by what was done, we 
see that the operation is not so impossible as many 





have supposed ; and it may be remembered that 
one class of vessels, namely, fish carriers, take in 
their cargoes entirely from small boats in the open 
sea, and often, too, in very heavy weather. We do 
not ferget the great difference there is between the 
high sides of a large war vessel and the low quarters 
of a fish carrier, but still we have here a precedent 
of some sort. It may teach us a lesson if we re- 
member that it is only by frequent practice that 
the North Sea smackmen are able to carry out their 
difficult loading operations. The blockaders had 
with them a collier to act as a perambulating coaling 
depét. In coaling from alongside, even in the 
comparatively sheltered waters of Milford Haven, 
a good deal of damage was done, as might be ex- 
pected from bringing two large vessels together in 
anything but quite smooth water. It is possible, 
however, that the experience gained may lead to 
a means being devised, by some ingenious sailor, 
for transferring coal direct from a tender to a man- 
of-war in the open sea without actually bringing 
the ships in contact. The problem has been set 
before, but has, we think, never been tackled with 
a prospect of being taken up without the question 
of cost of working out barring the way. There is 
little doubt but that the Admiralty would be pre- 
pared to give a trial to a well-considered scheme. 

The question of signals is another of the problems 
put before the naval officers for solution. In one 
case the blockaders captured a coastguard station, 
and so obtained possession of the enemy’s signal 
book. Such a mishap can never, of course, be 
guarded against, but the incident supplies a warning. 
So far as can be judged from reports to hand, the 
signalling department has done its work fairly well, 
although there are complaints of the fewness of 
men skilled in the system. This weakness would 
be more apparent in real war, when the burning of 
gunpowder might put signalmen beyond the possi- 
bility of signalling instead of merely calling for an 
umpire’s decision. 

Special attention is to be paid to the torpedo boat 
question. The failures of these little vessels of last 
year much exercised the minds of naval authorities, 
and it has been determined to give these sometime 
overvalued craft a chance of redeeming their 
tarnished reputation. If the boats are given fair 
play—that is, if men capable of handling the delicate 
machinery with which they are fitted are told off for 
the job—there is little doubt but that the boats 
will do all that might be fairly expected of them. 
The running of a torpedo boat at full speed 
is one of the most difficult pieces of work that ever 
falls to the lot of naval engineers, artificers, and 
stokers. It is absurd to suppose men can become 
efficient with afortnight’s practice. The authorities 
have been much to blame in this respect in times 
past, but it would appear they have taken lesson by 
bygone mishaps, as we hear generally a good account 
of the performance of these little craft ; although 
there is record of one serious giving out of a boiler. 
Of the value of the torpedo boat as a factor in naval 
warfare we do not now speak, but as examples of 
engineering skill and high-class workmanship they 
are beyond reproach. 

The best means of finding out the movements of 
vessels preying upon British commerce, and the 
most prominent dangers to which the blockading 
ships will be exposed, two other points submitted 
to the officers of the respective vessels for elucida- 
tion, are part of the general question which will be 
more or less worked out by the course of events as 
the manceuvres proceed. 

As may be judged, the present operations are 
more calculated to call forth the skill of naval 
officers and supply canons for the science of naval 
warfare than were those of 1887. Last year very 
much depended on chance, as was shown by the 
manner in which good luck befriended Admiral 
Freemantle when he gave Sir W. Hewett the slip 
off Portland. Of course chance will again be a 
very ruling factor in determining the result of the 
operations ; but were the ‘“‘fortune of war” less 
prominent the manceuvres would lose every sem- 
blance to realism and become mere academic dis- 
plays of a perfunctory science. The complexion 
the operations take this year gives the naval strate- 
gist a fairer field for the display of his skill, while 
the possibilities of heavy weather, fog, or other 
disturbing elements will afford a field for the exer- 
cise of that readiness of resource and quickness of 
action which have ever been the traditions of the 
naval service. Whilst speaking of this matter it is 
pleasing to notice the manner in which the value of 
these manceuvres is upheld bynavaloflicers. It might 
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easily be different were English sailors other than 
they are, considering the large amount of discomfort 
and actual hardship entailed upon all hands. It must 
be remembered that there is no prospect of promotion 
and increased pay, or of publicapplause to be won, 
by the arduous duties of this make-believe warfare. 
Admiral Colomb, one of the umpires this year, 
speaks for the whole service, when he says of last 
a manceuvres, in his excellent ‘‘ Naval Year 

ook.”* ‘* All ranks were greatly interested in the 
manceuvres, and it is no exaggeration to say that 
the annual repetition of operations of the kind is 
universally desired.” 

We do not now propose to give any detailed 
account of the operations. The authorities have 
continued the liberal and wise policy of allowing 
newspaper correspondents to accompany the 
squadron ; but these gentlemen have necessarily 
been obliged to work under close limitations, other- 
wise they would be giving such information to the 
opposing commanders as would soon lead to a dead- 
lock in the proceedings. Were it otherwise, how- 
ever, it would be quite impossible to form any 
opinion of the position of affairs from isolated 
observation ; and the admirals in command them- 
selves are often in ignorance of the success or other- 
wise of their own plans until time reveals to them 
the result by the logic of facts, as interpreted by the 
umpire’s decisions. Meantime we fairly conclude 
that the result goes to show that we cannot depend 
on keeping a squadron of hostile vessels from es- 
caping to sea, and attacking our coast. On all sides 
we hear of devastation committed by the escaped 
vessels, and as we write reports are still coming in. 
The Calypso from the Lough Swilley squadron 
opened the ball by capturing Oban. The Spider 
from Admiral Fitzroy’s division followed suit by 
laying Greenock in ruins, and since then we have 
heard of the destruction of Aberdeen, Inchkill, and 
the Forth Bridge, whilst Edinburgh and Leith were 
only spared because the enemy, apparently, did not 
think it worth burning powder to make pretend. 

The broad moral to be drawn from all this is that 
even a superior force cannot prevent the enemy 


from giving it the slip, and our coast towns have| - 


no power of defending themselves against a very 
inferior naval force. 


THE WEATHER OF JULY, 1888. 

Wuart the British climate can be the intolerable 
weather of July has made manifest. It has been 
ironically said that the British summer consists of 
two hot days and a thunderstorm. The present 
summer hitherto has been without hot days, but 
there have been any number of thunderstoms. Snow 
fell on the 11th in various parts of England and 
Scotland. Exceptional as this may be, the per- 
sistency of the cold is more surprising. The type of 
weather was cyclonic, which, at this part of the 
year, has for its accompaniment dull, damp, 
vaporous air, which screens off the heat of sun- 
shine, and permits only diffused sunlight to pene- 
trate the lower regions, and consequently the air 
there is abnormally cold. Sunshine this July has 
been conspicuous by its absence. It has expended 
the greater part of its influence above the clouds 
whicn have invaded these islands in countless bat- 
talions,:so plentifully that they entirely defeated 
the power of summer sunshine to dissipate them, 
and were fain to exhaust themselves in frequent 
and abundant rains. As a result of the cloud 
canopy, very little sunshine reached the region 
below it, and the soil has -been deprived of the 
thermal force necessary for the propitious develop- 
ment of the crops. Hay has been spoiled. Potatoes 
must suffer. Wheat has only a poor chance of 
coming to maturity with the doubtful prospect of 
strong sunshine in August. The weather, how- 
ever, has not been detrimental to human life and 
health. The summer of 1860 was very wet, and 
it was one of the healthiest on record. It 
would seem that the atmosphere as well as the 
streets and buildings of large towns cannot be 
washed too thoroughly or constantly. It is pro- 
longed cold in winter, and lasting heat in summer, 
which are deadly or deleterious to health. The 
weather, nevertheless, has been pernicious, objec- 
tionable, and mischievous. 

“The frowning skies began to change their cheer, 
And time turned up the wrong side of the year.” 

To agriculturists snow in July means disaster, 
and they can expect nothing but loss when ‘‘ winter 

* The ‘‘ Naval Year Book,” published by Clowes and 
Sons, Charing Cross, 











storms invert the year.” Cold weather, excessive 
rain, little sunshine, are factors which produce poor 
crops. The Times of the 18th reports, ‘‘ The night 
frosts, cold rains, and snow have come just at the 
moment when hot sunshine should be putting 
golden colour on our cornfields, and when the grain 
should be ripening for the harvest. Like those 
years of disaster which culminated in the disastrous 
harvest of 1879, the present year is one in which a 
fair promise seems likely to be blasted at the last 
moment.” It cannot be said that such weather is 
quite unprecedented, in a former age it probably 
inspired these lines of satire to which the past 
month is quite welcome : 
*‘ The west wind always brings wet weather ; 

The east wind cold and wet together. 

The south wind surely brings us rain ; 

The north wind blows it back again. 

If the sun in red should set, 

The next day surely will be wet ; 

If the sun should set in grey, 

The next will be a rainy day.” 

The mean pressure and temperature of the at- 

mosphere, at extreme positions of the British Isles, 
to which the Isle of Man is central, were as follows : 
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The distribution of rainfall, both in frequency and 
amount, has been very irregular, and the following 
results must be taken for what they are worth : 
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The winds were excessively variable, but their 
daily general directions over these islands give a 
feeble resultant from W., and which agrees closely 
with the normal resultant direction. It will be 
noticed that atmospheric pressure was below the 
normal values, but least so in the north. This 
results from the very frequent passage of small 
cyclonic disturbances centrally over these islands 
from westward to eastward. The mean tempera- 
ture over England was 4 deg. below the normal, 
over Scotland 3 deg., and in west Ireland only 1 deg. 
The rainfall in Ireland was seasonable, over Eng- 
land excessive, and in north Scotland there were 
tew rainy days and a small quantity of rain. Rain- 
falls exceeding lin. during the preceding twenty- 
four hours were measured at 8 a.M., on the 2nd at 
Roche’s Point, 1.15; on the 3rd at Aberdeen, 1.27; 
at Barrow-in-Furness, 1.24; on the 5th at Roche’s 
Point, 1.25; on the 7th at London, 1.C5; on the 
15th at Barrow-in-Furness, 1.04; on the 16th at 
Pembroke, 1.93; at Jersey, 1.13; on the 26th at 
Shields, 1.37; on the 29th at Donaghadee, 1.03 ; 
on the 3lst at Norwood, 1.61; at Greenwich, 
2.49 in. In the absence of great heat the frequency 
of thunderstorms was remarkable. They occurred 
chiefly in England and Scotland, occasioning many 
fatalities and much damage, though not to such an 
extent as might be expected. On the 11th snow fell 
and collected for a short time in many places. On the 
14th pressure was in all parts about 30in. The 
greatest pressure, 30.25 only, occurred on the 12th ; 
the least, 29.2, on the 3rd. The highest tempera- 
ture, 77 deg., was reported at Lairg on the 19th; 
the lowest, 32 deg., at Stornoway on the 9th. On 
the 20th, while the temperature at Aberdeen was 
67 deg., at Sumburgh it was only 48deg. The 
weather notations indicate only 2 clear days, over- 
cast days varying between 22 in the north and 12 
in the south, the remaining days being characterised 
as cloudy. These results strikingly show the un- 
settled, unseasonable, and rainy state of the weather, 
which resembled very closely that of July, 1879. 
The weather. of the 11th in London has been 
denounced as the worst ever known for a July; 
the mean temperature was 46deg., the maximum 
56 deg., the minimum 43deg. July 20, 1836, had 
47.7 deg. for mean temperature; July 8, 1856, 
48 deg. ; and there have been none colder during 
the last seventy-five years. In the forenoon of the 
18th the air was still and very dark over London, 





very heavy rain with lightning and thunder com- 
mencing about 1 p.m. During such a month there 
could not be much sunshine. What the recorders 
have to tell us is that during the four weeks ending 
with the 31st the duration of bright sunshine, esti- 
mated in percentage of its possible amount, was for 
the United Kingdom only 23, the normal being 
about 36; Channel Isles 32, south-west England 
29, south Ireland 28, north Scotland 26, east 
England 23, east Scotland and south England 21, 
north-east and central England, also north Ireland 
and west Scotland 20, north-west England 18. 








THE RACE TO EDINBURGH. 

THE 2nd of June, the Ist of July, the Ist of 
August, and the 6th of August, 1888, will long be 
remembered in the railway world as red letter days. 
They mark the stages in a struggle for the Scotch 
traftic which is only beginning, and which will grow 
fiercer as the Forth Bridge nears completion. For 
years the London and North-Western Company 
has been calmly sleeping, like the enchanted 
princess in the fairy tale, secure in its comfortable 
surroundings which defended it against the intrusion 
of strangers. But now the period of the magic 
spell is ending, not with the kiss of the enamoured 
prince, but with a challenge from another princess, 
who purposes seizing some of the territory hitherto 
held so easily. The history of the accelerations of 
speed which took place on June 2 and July 1 and 
August 1, have already been told. On the first 
occasion the period occupied by the 10 o’clock train 
from Euston to Edinburgh was reduced from ten 
hours to nine, and on July 1 the corresponding 
East Coast train was speeded to run the distance in 
eight and a half hours. At the end of July it was 
announced by both companies that their trains would 
perform the journey in eight hours, and both of 
them have kept their words. On Monday last, the 
6th inst., the London and North-Western did its 
400 miles with three stoppages, the train being a 
light one of four 42 ft. carriages, weighing about 80 
tons. It was drawn to Crewe by the ‘‘ Marmion,” 
one of the ‘‘ Lady of the Lake” class, built by Mr. 
John Ramsbottom some six and twenty years ago. 
This engine has single drivers 6 ft. 6 in. in dia- 
meter, and cylinders measuring 17 in. by 24 in. 
The first 54 miles occupied 10$ minutes; Tring 
(31% miles) was reached in 40 minutes (474 miles 
an hour); the next 13 miles were covered in 
15 minutes (52 miles an hour). The train was 
slowed through Rugby, and reached Tamworth 
(110 miles) at twelve o’clock (average, 55 miles 
an hour). Crewe was reached two minutes before 
one o'clock, the distance of 158} miles being done 
at the speed of slightly over 53 miles an hour. 
The locomotive was here changed, and the short 
run for Preston was commenced, twenty minutes 
being allowed there for lunch. The distance is 51} 
miles, and 58 minutes were allowed for it. Some 
splendid running was done in this section, some of 
the miles being done in 48? seconds each (74 miles 
an hour), and the whole distance traversed at the 
rate of 53 miles an hour. Preston was left at 2.18 
and the heavy 90 miles to Carlisle entered upon, 
with a summit of 915 ft. to climb over. The 
time allowed was 105 minutes, and the time 
occupied was 98 minutes (55 miles an hour). 
This result was gained by some hard running down 
the incline north of Shap, the speed varying 
from 66 to 72 miles an hour. The seven minutes 
gained were spent at Carlisle in addition to the 
booked stop of five minutes, and the train steamed 
out with a 7 ft. single-driver Caledonian engine. The 
100$ miles to Edinburgh were covered in 104 
minutes, a most splendid performance, at an average 
of 58 miles an hour. Ten miles were up-hill at 1 in 
80, and yet the journey ended at 5.52. Eight 
minutes were thus gained, in addition to two minutes 
at Crewe and seven at Carlisle, making seventeen 
minutes saved over the advertised time. The booked 
running speeds for the journey were 52} miles per 
hour from Euston to Crewe, 53 miles per hour from 
Crewe to Preston, 54 miles an hour from Preston 
to Carlisle, and the same speed from Carlisle to 
Edinburgh. 

The East Coast eight hours’ service commenced at 
the beginning of the month. The distance is three 
miles less than by the west coast route (397 miles) 
and infinitely easier. Unfortunately for the Great 
Northern Company and North British Companies 
they have a somewhat laggard partner in the North- 
Eastern, and have to do a great deal to make up for 
its comparatively leisurely running. The first day 
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of the new service the train consisted of eight car- 
riages — three first-class, one second-class, two 
thirds, and two vans—and arrived at Edinburgh 
with three minutes to spare. There were four in- 
termediate stops, and the time gained on the journey 
was two minutes at Grantham, two minutes at York, 
three minutes at Newcastle, and two minutes at 
Berwick. There were thus eleven minutes gained 
in all. The distances are London to Grantham 105 
miles, average booked running speed 54 miles an 
hour ; Grantham to York 94 miles, average booked 
speed 55 miles an hour; York to Newcastle 84 
miles, Newcastle to Berwick 58 miles, and Berwick 
to Edinburgh 58 miles ; average speed of the whole 
journey, omitting luncheon time, 51} miles, or in- 
cluding lunch time, 493 miles. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last issue we gave an account of the first 
day’s proceedings of the summer meeting lately 
held in Dublin of the Institution of Mechanical 
Engineers, and we now proceed with our report of 
the meeting. 

On the second day, Wednesday, the Ist inst., 
the members met again in the hall of Trinity 
College, the President, Mr, E. H. Carbutt, being 
in the chair. 


TRAMWAYS AND Rotiine Stock at GUINNESS’S 
BREWERY. 


The first paper taken was a contribution with the 
above title from Mr. Samuel Geoghegan, the chief 
mechanical engineer to the brewery.* As we intend 
printing this paper in full in an early issue, we may at 
once proceed with the discussion it called forth, 
merely referring briefly to a few special points which 
it is necessary to mention in order to make the dis- 
cussion understood. Mr. Geoghegan’s tip wagons, 
which were so much commended by various 
speakers, were illustrated and described by us on 
page 624 of our thirty-second volume, while on 
pages 522 and 523 of volume thirty-four we illus- 
trated the author’s latest type of locomotive. This 
and the other engines employed at the brewery are 
of 22in. gauge, but in order to enable these engines 
to be employed in hauling broad gauge wagons on 
the lines of normal gauge which traverse part of the 
establishment, Mr. Geoghegan has devised an in- 
genious arrangement of ‘‘ haulage truck” on which 
one of the small engines can be mounted, its wheels 
when so placed bearing on friction wheels which 
transmit its tractive force through gearing to the 
axles of the haulage trucks. The spiral tunnel 
referred to in the discussion is an ingenious ar- 
rangement (suggested by Mr. Geoghegan, and con- 
structed under circumstances involving considerable 
difficulty by Mr. W. W. Wilson), for connecting two 
levels of the brewery, the narrow gauge line making 
about 2%rd convolutions in passing from one level 
to the other. We may now proceed to deal with 
the discussion. 

The President opened the discussion by moving 
a vote of thanks to the author. He spoke of the 
value of Mr, Geoghegan’s contribution to the Pro- 
ceedings of the Institution. He said that the 
author had appeared to have considered every 
point, and he (the speaker) did not see how im- 
provements could be suggested, but he was sure 
that criticism would be gladly received. He pointed 
out the great commercial importance of the trans- 
port question in large works, and in cases that 
had come under his knowledge the economical 
working of such transport had made the difference 
between earning a small dividend and showing 
no profit. He referred to the points involved in 
the design of the tip wagon, which was admirably 
suited for the special work to be undertaken, a re- 
mark that also applied to the haulage truck. The 
spiral tunnel was at the time it was constructed a 
new device, which had since been copied with such 
good effect. It was impossible to estimate the 
money saved by Mr. Geoghegan’s handiwork, but 
it must be a large sum annually. If some members 
had been in doubt as to whether there was sufficient 
of engineering interest to bring them to Dublin, he 
thought the question was fully solved by a visit to 
Guinness’s, and he was sure more than one works 





* By an inadvertence, Mr. S. Geoghegan was referred 
to in our article last week as “chief engineer” to the St. 
James’s Gate Prawery, whereas he is chief mechanical 
engineer with charge of railways, boats, &c., while the 
civil engineering branch with charge of buildings, struc- 
tures, &c., is in the charge of Mr. W. W. Wilson. 








manager or engineer would find themselves more 
than repaid for the time spent on the trip if they 
would study the system of transport the author had 
perfected. 

Mr. 8. Wilfred Haughton was the next speaker. He 
suggested that the connecting-rod of the locomotive 
that had the motion above the boiler might, with 
advantage, be diagonal in place of being vertical as 
the author had placed it. On the Dublin and 
Wicklow Railway he had designed an engine of 
somewhat the same type as that shown in the draw- 
ing on the wall, but had placed the connecting-rod 
as he now suggested. In that way he got over toa 
great extent the difficulty of vertical play. At the 
same time he wished to add his testimony to the 
admirable skill with which the author had worked 
out the details of the rolling stock described. 

Mr. Daniel Adamson reminded the meeting that 
Mr. Ramsbottom, at Crewe, had been the first 
to adopt donkey locomotives. He, the speaker, 
had been brought up on the Stockton and Dar- 
lington Railway, and there the early engines had 
the connecting-rods coupled to a dead crank axle. 
Those engines had a return tube boiler, and 
the economy with which they ran was very remark- 
able, the cost of working being one-tenth of a penny 
per mile. This included all but interest on the 
money, but another tenth of a penny would enable 
them to pay a very good dividend. The old Stock- 
ton and Darlington engines had vertical cylinders 
and no springs. After a time box springs were 
introduced, the cylinders still being vertical. The 
rails were of cast iron one yard in length. Then 
fish-bellied rolled rails were used, these being 
spiked through the chairs. These were parallel 
ended rails without a lap-joint. The President, the 
day before, had spoken against the break of gauge 
in Irish railways, but the speaker advocated a 
narrow gauge railway for a country such as Ireland. 
It was better for curves, and so many tunnels would 
not be required. An advantage in this way was 
that the railway would collect from a larger area, 
as passengers would dwell round the hills skirted 
by the railway. The speaker then went on to point 
out the benefit of holding these summer meetings 
away from the stereotyped centres of commerce, 
often otherwise visited by members and where the 
practice was well known. What was wanted was 
to spread abroad, and certainly valuable hints might 
be obtained from what was then before the meet- 
ing. It was agreat satisfaction to find economy of 
force so well considered in breweries if they might 
judge from the example then under consideration, 
and it was just these points that enabled British 
manufacturers to yet hold their own. 

Mr. Aspinall, locomotive superintendent of the 
Lancashire and Yorkshire Railway, wondered that 
narrow gauge railways were not more used on works. 
It was, however, not so much a question of weight to 
be shifted as the distances it had to be moved, and 
in big works where the mechanical means were not 
adopted there was often a serious loss in labourers’ 
wages. He had an 18 in. gauge at work at the 
new works of his company at Horwich, and it 
was a wonder to him now how it had so long 
been done without. He had a number of small 
locomotives made by Beyer, Peacock, and Co., 
something like one of the engines designed by Mr. 
Geoghegan, but not so heavy as that gentleman’s 
most powerful type ; but then he had a level road and 
no gradients such as there were at Guinness’s. The 
tip wagon he especially admired, and considered the 
design thoroughly worked out and well adapted to 
meet the special requirements it had to fulfil. He had 
had the advantage of examining the arrangements 
at the brewery, and found everything done that he 
thought could be suggested to facilitate transport. 
Mr. Geoghegan’s gauge was 1ft. 10in., but the 
speaker, as arule, preferred 18in. The narrower 
dimensions were better for doorways, and the curves 
were more easily taken. At the works he had re- 
ferred to there were no curves above 13 ft. radius. 
A disadvantage of heavier locomotives was heavier 
rails, and of course the first cost was higher. He 
gave the following particulars of an engine he had 
used. The cylinders were 5in. in diameter by 6 in. 
stroke. The width was 2ft. 3in. outside centres, 
the wheels 1ft. 4in. in diameter, the wheel base 
2ft. 9in., the boiler 2ft. 3in. in diameter, and 
the heating surface 10.42 square feet in the fire- 
box, with 36.12 square feet in the tubes. Ex- 
ception had been taken by Mr. Adamson to 
the author referring to the boiler of his engines 
as of the Ramsbottom type, but such it was 
generally called, although, perhaps, something 





similar had been used before. The incident re- 
minded him of a saying he had once heard, ‘ That 
_ thieving ancients had stolen most of our modern 
ideas.” 

Mr. Strype (who by the way we erroneously re- 
ferred to last week as engineer to the Dublin Har- 
bour works) said that he had been engaged at 
Guinness’s during the early days of the enlargement 
of the James's Gate Brewery, and well remembered 
the works before the extension. Much of the credit 
of this extension was due to Mr. W. W. Wilson, who 
had suggested the matter to Mr. Waller, then head 
brewer. The work had been taken upand executed 
by Mr. Geoghegan in a most excellent manner. The 
original gauge of 22 in. had been fixed without 
knowing what would be the demands on the line. 
The first two locomotives had been supplied by 
Sharp, Stewart, and Co. The speaker next referred 
to the difficulty that had been experienced in con- 
structing the tunnel under the public road, and the 
houses bordering it, so as to connect the two parts 
of the brewery. Thesoil was a difficult clay, and 
two walls were built up to the foundation of the 
houses and a brick arch turned. The needling was 
then taken away and the houses had stood perfectly 
since, although the original foundations were very 
poor. In carrying out the work, Mr. W. W. 
Wilson had built the inner and outer annular walls 
constituting the sides of the spiral tunnel to their 
full height before putting in the cross arches, the 
springings of the arches being, however, corbelled 
out in the proper spiral line as the walls were built. 
This enabled the arches to be subsequently put in 
without difficulty. As to the general question of 
railway gauge, he thought a narrow gauge better for 
a country like Ireland. One of the evils the English 
had forced on them was the broader gauge. If anar- 
rower gauge were adopted lines could be constructed 
that it would not pay to make now, and industries 
would be fostered. His experience had been that 
the narrowing the gauge enabled dividends to be 


id. 

Mr. Dobson, of Bolton, said that we in this 
country spent too much money on heavy rails, 
solid construction, and good drainage. In America 
they were wiser and saved money. There the 
sleepers were wider, and there was no ballasting as 
we understood it, just a little earth was scraped 
round the sleepers, and that was all. He had seen 
a play of 2 in. in level between the front bogie and 
the trailing wheels. He imagined the effect of sucha 
line on English stock, and how the locomotives there 
kept the line he could not conceive. When the 
American lines got a traflic like that in England 
doubtless they would have to bring up the cost of 
their permanent way, but what he wished to point 
out was that the American system was the right one 
for developing a country and letting the line pay for 
itself after as it went on. Too much money was spent 
by us in bringing our lines at once up to Board of 
Trade standard. He was especially interested in 
Mr. Geoghegan’s paper, and thought we in England 
did not pay attention enough to this question of 
shifting materials on large works. He was connected 
with a factory covering 12 to 13 acres, with build- 
ings three or four stories high, and turning out 
70 tons a day of manufactured stuff, and certainly 
in such an establishment efficient provisions for 
internal transport were required. He thought 
Mr. Geoghegan’s plans excellent, but thought 
there would be difficulty with some of the sections 
of rails used if horses had also to be used at the 
same time, and it was not in every establishment 
that had work of such a nature that horse haulage 
could be dispensed with. Years ago his firm had 
laid a tramway, but they had to pull it up again, 
as they found the horses were constantly falling on 
the rails. It became a question whether they 
should have only horses or only locomotives, and 
they were obliged to select the former. 

Mr. A. Paget, of Loughborough, asked for an 
explanation of the passage in which the author had 
stated, ‘‘ The coupling bars are suitable for both 
pulling and pushing. The centres on which they 
turn are of course the points vertically and hori- 
zontally at which the greatest effort is exerted to 
pull the wagons off the line when passing round a 
sharp curve.” He failed to grasp the meaning of 
this, and would be glad to have it further explained. 
He would also like to know how long the spiral 
tunnel had been in use, for if this type of tunnelling 
had been first designed by Mr. Geoghegan, it was 
desirable he should have the credit of it. 

Mr. Jeremiah Head, of Middlesbrough, referred 
to the remarks of Mr. Dobson as to horses and loco- 





144 


ENGINEERING. 


[Auc. 10, 1888. 








motives being used together. Twenty-five years 
ago, he said, in all the Middlesbrough iron works 
there were nothing but horses for haulage, and the 
fine stables of a well-appointed works were one of 
the chief objects of interest shown to visitors. After 
a time a change began, and graduaily locomotives 
began to find their way into iron works. At first 
they were all geared, but these were found too slow 
and also heavy on wear and tear. Now four- 
wheeled engines were used with a short wheel base 
and 12in. to 14 in. cylinders. He did not think 
horses and locomotives would work well together, 
and he found that when a firm went in for locomotives 
the horses disappeared. There is no more unsatisfac- 
tory way of spending money in a works than in mov- 
ing material backwards and forwards, and there were 
not many things that acted more unfavourably on 
dividends. Referring to the author’s haulage truck, 
in which a small locomotive was mounted on fric- 
tion wheels, he asked if trouble was not experienced 
when the wheel tyres began to wear out. It would 
be all right when the engine was new, but old and 
worn tyres he thought would prevent the engine 
from taking its proper position. Referring to the 
gearing used in this arrangement he asked if helical 
teeth would not be better than the shrouded 
wheels adopted by the author. He thought that 
the wheels would be liable to ride on the shrouding 
when the gear became worn, besides which there 
was the chance of sucha thing as a nut getting con- 
fined in the space between the teeth and being unable 
toescape. The device of thinning down connecting- 
rods so as to allow for side play, as adopted by the 
author, was not new, and had been very popular a 
few years ago for the eccentric-rods of small engines. 
It was, however, no longer so used, but in the posi- 
tion which it occupied in the author’s engine the 
device was excellent. 

Mr. E. Worthington, of Manchester, pointed out 
that in adopting tramways in works the main ques- 
tion was that of cost. With regard to placing the 


motion of a locomotive above the boiler, he was of 
opinion that an ordinary locomotive with an iron 
casing under the moving parts would meet the case 
so far as keeping out dust was concerned, and some 


complication would be avoided. The author had 
stated that in the haulage truck the locomotive was 
lifted on by a hydraulic crane. He suggested that 
it would be easier to run it up an incline and drop 
it in. He also thought that the full barrels of beer 
could be transported by means of an inclined rail- 
road, as was done with petroleum barrels in America. 

Mr. Lepage suggested that the broad gauge was 
better for Ireland, as it was safer. He alsothought 
that an advantage would be secured if the locomo- 
tives described were made compound, as a saving of 
20 per cent. in fuel and water had been gained in 
this way. 

Mr. A. B. Wilson, of Belfast, gave an interesting 
description of the light railway laid down in Messrs. 
Harland and Wolff's shipyard and engine works at 
Belfast. There the material to be transported 
was of a very different nature to that. with which 
Mr. Geoghegan had to deal. They had ship- 
plates, angles, beams, and engine parts, as well as 
timber up to 80 ft. lengths. There was no regular 
current of material from manufactured parts always 
flowing forward, as the nature of the work was so 
various, It was impossible in this case to use loco- 
motives, especially in dealing with long lengths of 
material which had to be taken round corners. The 
speaker illustrated, by means of chalk sketches, 
the manner in which this was done, the timber 
being carried on two independent bogies, the length 
of timber being worked diagonally across the angles 
where the lines meet, and at the same time slewed 
on the trucks. With regard to gauge, it had been 
suggested that the Irish 5 ft. 3in. gauge should be 
gradually converted, as in the case of the Great 
Western Railway in England, a double gauge being 
worked in the mean time. He would point out, 
however, that the great difference between the 
English standard gauge of 4 ft. 84 in. and the original 
wide Great Western gauge of 7ft. allowed for 
points, &c., to be in duplicate, but this could not 
he done in the case of a 5ft. Sin. and 4 ft. 8 in. 
gauge being worked on the same road. 

The President here remarked that the Great 
Western Railway had bodily altered their gauge 
from Gloucester to Milford in one week, stopping 
the traffic in the mean time. He thought it would 
pay Ireland to do the same thing. We may add 
that a far more extensive change of gauge than that 
referred to by Mr. Carbutt was made in the United 
States about two years ago in a single day. 





In replying to the discussion, Mr. Geoghegan said 
that Mr. Aspinall had advocated an 18-in. gauge in 
place of a 20-in. gauge, as it would enable sharper 
curves to be taken, and he had said that with his 
18-in. gauge he took a 13-ft. curve. The smallest 
curve at the brewery was, however, one foot less than 
this. Mr. Worthington had proposed a sheet iron 
dust protector underthe working gear of the engines, 
but this would not protect the horn-block guides, 
which were of great importance. As to the ques- 
tion of gauge, he thought that if a 12-ft. curve 
could be taken there was not much to be said against 
it. In reply to another speaker he said that he 
used a special section of tramway rail with wide 
grooves for sharp curves. With regard to Mr. 
Dobson’s remarks, there was a good deal of horse 
traflicatthe brewery mixed up with locomotive traffic, 
andno accidents occurred. Asto Mr. Paget’sinquiry, 
he would point out that if the coupling was high 
and the tension great, there would be an additional 
prospect of pulling the wagons off the rails. In 
running on a 12-ft. curve, it was necessary to 
have very long bars sc as to pull more nearly 
from the longitudinal centre of the vehicle. The 
spiral tunnel had been designed by him in 1876, 
and carried out in 1877 and 1878. Mr. Head 
had said there would be difficulty from the haul- 
age truck tyres wearing. If they were of iron 
perhaps this would be the case, but steel was 
found to stand well. He thought helical gear- 
ing as suggested might be an improvement. 
The thinning down the connecting-rod was not 
new, and also it was not essential to the design, but 
it answered well, and he was having it fitted to three 
fresh engines. In reply to some other observations 
as to the haulage truck, he said that an advantage 
was got by the extra weight due tothe plan. He 
had contemplated moving casks by an inclined 
road, but the sizes were so various that the plan 
would not work out. Compounding his locomo- 
tives would certainly not be worth while, and he 
thought that Messrs. Harland and Wolff would do 
better to put in curves than shift their bogies in 
the way Mr. Wilson had described. In reply to 
another speaker, Mr. Geoghegan said he would hand 
in the cost of the locomotives. These figures we 
are able to quote as follows : 

Costs. —Haulage truck-box, 4501. ; engine of best 
type, 848I. ; first class of locomotive, 4451. ; gear 
class, 3661. The No. 8 class, 597/. The last three 
classes, 848]. each. 

Weights.—First class locomotive, 2 tons ; second 
and third classes, 5 tons ; fourth class, 74 tons. A 
diagram was exhibited showing the value of rolling 
stock and the cost of repairs, and it was interesting to 
notice that although the value of rolling stock in 
1882 was 7683/., in 1887 the value had risen to 
11,8551., but the repairs had remained constant. 
This shows in favour of the new class of engine for 
wear and tear. The spiral tunnel cost about 30001., 
and was designed by Mr. Geoghegan. 


FRICTIONAL GEARING FOR DREDGERs. 


The next paper taken was that of Mr. John 
Purser Griffith, President of the Institution of 
Civil Engineers of Ireland, entitled ‘‘ A Descrip- 
tion of the Frictional Gearing Used on a Double 
Steam Dredger in the Port of Dublin.” This paper 
we shall also publish in full at an early date, and it 
will not therefore be necessary for us now to do 
more than to refer to such of the chief details as 
will enable the discussion to be understood. As 
will be seen from the title, the paper referred to a 
double dredger, and in this dredger, in order to dis- 
connect the gearing of either set of buckets, 
Robertson’s grooved frictional gearing was originally 
used, two 54-in. nine-grooved pinions, with an angle 
of groove of 40 deg. and a pitch of 1} in., gearing into 
two grooved wheels each 1274 in. in diameter. They 
were thrown out of gear by being mounted on 
eccentrics. The speed of the grooved wheels at 
their circumferences was about 500 ft. per minute. 
With half the engine power transmitted to each set 
of gearing, and making allowance for friction, the 
tangential force at the rims would be about 3690 Ib. ; 
requiring with the 40 deg. angle of grooves a pres- 
sure of 7615 lb. between wheel and pinion to pre- 
vent slipping, the coetticient of friction being taken 
at 0.18. 

The dredger worked on an average of forty-seven 
weeks per annum for eleven years, and was then 
sunk by collision. It raised during the period 
named nearly 4,500,000 tons. The large friction 
wheels were by that time worn out, and the 
pinions had twice been renewed and also re-turned. 





The ‘cost of repairs of the grooved gearing may 
be taken at 11. per week. After the dredger was 
raised and repaired spur gearing was substituted by 
Mr. Bindon B. Stoney, the chief engineer of the 
Dublin Port and Docks Board, an arrangement of 
friction brakes or clutches being provided, by means 
of which either set of gear could be stopped or 
started as required. The new arrangement of gear 
—by which a material saving of wear and tear was 
effected—was fully described in this paper. 

Mr. Bindon B. Stoney was the first speaker on 
this paper. He said that the number of buckets 
lifted per minute with the original friction gear 
was twelve, but now forty-two buckets could be 
lifted per minute. An additional objection with 
the old friction gear was that it was dangerous, one 
man being hurt. 

Mr. Daniel Adamson pointed out that with such 
a speed and such a load as that mentioned by the 
author, friction gear could not be a success. What 
suited friction gear was high peripheral speed and 
comparatively light loads. If the speed in this 
case had been ten times as fast it would have 
been all right. As to the distortion of the wheel 
rims which the author had referred to as one of the 
troubles, it would have been better if there had 
been double the number of spokes in the wheels so 
as to support the rims more rigidly, and they would 
not then have given between the places where the 
spokes afforded support. He was glad spur gearing 
had been substituted for the friction gear. The 
speaker wished to emphasise the satisfaction he felt 
in hearing his paper read. It was an honest and 
generous confession of a failure. If engineers 
would more generally follow this enlightened ex- 
ample and own to their failures there would be 
less failures to which they might own. What any 
one had to learn in engineering might be divided 
into two branches—what to copy and what to avoid. 
They had plenty of teaching under the former 
head, but the records instructive of the second 
branch of knowledge were all too few. They had 
all added that day one fact to their store ; which 
was to avoid friction gearing when used with slow 
speeds and heavy loads. 

Mr. Jeremiah Head stated that he had had a 
somewhat similar experience to that of the author 
in adopting friction gearing in a set of three-high 
plate mills. The gear wore by making a shoulder 
and the points bottoming on the grooves. The 
power absorbed was very great and spur gearing 
was substituted with great advantage. 

Mr. Aspinall said that he had used friction gear 
for a saw used for cutting ingots, and it had broken 
down. Such gear applied to a crane did well so 
long as the load was light, but with heavy work it 
wore out rapidly. 

In replying to the discussion, the author apologised 
(very unnecessarily, we think, for Mr. Adamson’s 
remarks were very much to the point) for laying 
the records of a failure before the meeting. It is 
only fair to Mr. Robertson to say that in his own 
writings on his frictional gear he only advocated 
its use for high speeds and low pressures. He 
referred to experiments made in order to find the 
best angle for clutches, the starting point being 
14 deg., but an angle of 40 deg. to 50deg. was at 
last adopted. The coefficient of friction was con- 
stant, and did not vary with theangle. The saving 
of coal with the spur gearing was greater than he 
anticipated, amounting to two tons a week. The 
speaker concluded by making reference to an illus- 
tration of a dredger by Messrs. Fleming and 
Ferguson, of Paisley, which he had seen in Enet- 
NEERING and in which friction gear was employed. 


ComMPounD STEAM TURBINE. 


The last paper read at the meeting was contributed 
by the Honourable Charles A. Parsons, of Gates- 
head, and consisted of a ‘* Description of the Com- 
pound Steam Turbine and Turbo-Electric Gene- 
rator.” This paper we shall also shortly publish in 
extenso, and may therefore content ourselves with 
saying that it contained a description of a Parsons 
steam turbine, an engine with which our readers 
are well acquainted, triple-compounded and having 
a dynamo attached. 

The President opened the discussion by referring 
to the truly marvellous speed of 18,000 revolutions 
per minute at which Mr. Parsons run his engine. 
Mr. Sturgeon, of Birmingham, was the next 
speaker. e thought the engine more suitable for 
running by means of compressed air than by steam, 
owing to the greater weight of the former. 

Mr. H. Davey was understood to say thatthe steam 
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turbine before the meeting wasa modification of avery 
old idea, for it was based on the same principle as 
the Hero steam engine, which was brought out 2000 
years ago. The author was, however, the first to 

roduce a real and successful rotary engine. He 

Mr. Davey) would be glad to know the extent of 
leakage, for that must be a difficulty, and he would 
also ask whether the principle could be adopted 
for lower speeds, for he did not see how marine 
propulsion and the general driving of machinery 
could be carried on at 18,000 revolutions per 
minute. One way to get out of the difficulty 
would be by increasing the diameter of the tur- 
bines. He would also like to know whether- the 
author contemplated condensing, and if so what 
would be the gain in economy? He thought it 
would be difficult to apply an air-pump, unless a 
contrifugal air-pump could be devised. The total 
practical results were very good and somewhat 
startling. The commercial efficiency of the dy- 
namo was said by the author to be 95 per 
cent. He was hoping it was not quite so high, 
as it would then give a better result for the 
engine. Assuming an efficiency of 80 per cent. 
for the generator it would give 263 lb. of steam per 
indicated horse-power per hour. A first-class triple 
compound marine engine would use 151b. to 16 1b. 
of steam per indicated horse-power per hour. He 
noticed that the author had departed from his 
original design, and in place of making the expan- 
sion continuous, had divided it into three stages, as 
in a three-cylinder compound or triple-expansion 
engine. This he thought good. 

The Reverend Dr. Molloy was the next speaker. 
He had had practical experience with the Parsons 
engine for electric light, and had found it give 
highly satisfactory results. He looked on it as one 
of the most important inventions of the age. One 
feature that contributed largely to the success of 
this engine was that the pressure on each blade of 
the turbines was constant, whilst other engines were 
driven by aseries of impulses, and this was especially 
bad for electric light work, as the impulses of the 
engine might be seen in the fluctuations of the light. 
It was want of uniformity more than anything else 
that made any light injurious to the sight. ith a 
Parsons motor the electric light was constant. With 
regard to what Mr. Sturgeon had said as to com- 
pressed air, the speaker failed to see any advan- 
tage, as the air would have to be compressed first, 
and that would take an engine and boiler. He 
thought an efficiency of 95 per cent. for a dynamo 
the highest on record, 

The discussion was at this point adjourned until 
a future meeting, Mr. Parsons being, however, in- 
vited to reply to the remarks already made. 

In commenting on Mr. Sturgeon’s observations 
the author said he had not tried compressed air, 
but theoretically it should be better, being heavier 
than steam. There was a difficulty, however, as the 
air required to be heated as it expanded. Replying 
to Mr. Davey he said leakage was the great difficulty, 
and they had to run the blades as near as possible 
to the casing. Great improvement had been made 
on this point, but it was still the principal source 
of loss. The clearance was now .015 in. in the 
machine then shown, and this gave 15 to 20 per 
cent. leakage. They were still improving in this 
respect. If the blades were larger the leakage would 
be less. There was no reason why the engine 
should not be made condensing although he had 
not yet worked it so. With regard to the efficiency 
of the motor he had calculated that 18 lb. of steam 
per indicated horse-power per hour would be re- 
quired for an engine using the steam without 
loss, the steam pressure being 901b. This was 
the theoretical efficiency as he calculated it. The 
exceptionally high efficiency of the dynamo was due 
to the very great speed at which it wasrun. The 
largest loss was due to the energy required to 
magnetise and demagnetise the core. 

_ With the termination of this discussion the sit- 
tings of the meeting ended ; the usual complimen- 
tary votes of thanks being heartily passed to those 
whose hospitality and pains had made the summer 
meeting of 1838 the complete success it proved to 
be. Those members who travelled over to Ireland 
will long remember the Dublin meeting, for it 
forms one of the very pleasantest episodes in the 
history of the Institution of the Mechanical Engi- 
neers. Nothing indeed could exceed the cordiality 
and hospitality with which the Institution was re- 
ceived at Dublin, while the care and judgment 
with which the details of that reception had been 


tion of all the arrangements in fact reflected the 
very highest credit on the organising powers of the 
local committees at Dublin and Belfast. 


EXCURSIONS AND Visits TO WORKS. 


In the afternoon of Wednesday, excursions were 
made to Inchicore Locomotive Works, an esta- 
blishment we have already dealt with, and to 
Rathmines Water Works. In the evening there 
was a very successful conversazione (ladies’ cards 
could be obtained) at the Royal Irish Academy 
and the Mansion House (the two buildings being 
temporarily connected by a footbridge); and here 
we may note a peculiarity of the Irish conversazione, 
that it appears to be carried on quite as much by 
the feet, to the strains of the admirable band of 
the ‘‘ Black Watch,” as by the tongue. 

On Thursday morning, the 2nd inst., visits were 
paid to Messrs. John Power and Sons’ distillery, 
and to Messrs. Guinness’s brewery. In the after- 
noon there was an excursion to Bessbrook Spinning 
Works, where the members received another ex- 
ample of a warm-hearted Irish reception, and whence 
they afterwards travelled to Newry by the electric 
tramway. 

On Friday the members assembled in Belfast to 
hear an excellent address of welcome by the Mayor, 
Sir James H. Haslett. After that a visit was paid 
to Messrs. Harland and Wolff's shipyard and 
engine works, a description of which will be found 
in ENGINEERING of last week. Luncheon was 
served in the Exhibition Hall, the members being 
the guests of the Local Reception Committee, and in 
the afternoon a steamer trip was made down Belfast 
Lough, an excursion that was to some extent 
marred by the wet weather. Finally the meeting 
was brought to a conclusion on the Friday evening 
by another conversazione in Queen’s College, Bel- 
fast, although there was a further informal exten- 
sion of the gathering to Saturday, when a visit was 
paid by many members to the Giant’s Causeway, 
the Belfast and Northern Counties Railway Com- 
pany liberally giving free passes. 

A number of works in Belfast, as in Dublin, were 
thrown open to members, and several visits were 
paid, Messrs. Marcus Ward and Co.’s printing 
works and Messrs. Combe, Barbour’s, and Seabee 
engine works receiving perhaps the most attention. 
We shall in a future issue deal with some of these 
works, together with various of the Dublin excur- 
sions which want of space has prevented us de- 
scribing up to now. 





THE DOOK MILLS, DUBLIN. 

Amonest the most prominent features on the pro- 
gramme of the recent summer visit of the Institu- 
tion of Mechanical Engineers to Dublin were the 
half-dozen flour mills that were thrown open to the 
inspection of members during che week of the meet- 
ing. There were examples of four systems of mill- 
ing amongst them, viz., Simon’s, Robinson’s, 
Carter’s, and Fiechter’s. Mr. Henry Simon, of 
Manchester, has treated of his system very ably in 
the paper he was to read at the meeting, but which 
was postponed, and it will be therefore more con- 
venient if we take first the Robinson system, which 
is another development of the modern way of 
preparing flour from wheat. We have selected a 
recently-built and well-appointed mill, known as 
Dock Mill, which is the property of Messrs. William 
Brown and Sons, and is situated near the river some 
little distance below the Carlisle Bridge. We will 
take the opportunity here of thanking Messrs. 
Brown for giving us special facilities for examining 
‘the machinery, and for the kind trouble they took 
in explaining the system. 

This mill was especially designed and erected for 
the machinery of Messrs. Thomas Robinson and 
Son, Limited, the well-known firm of engineers at 
Rochdale. It consists of five main floors and a floor 
above in the roof. It is situated immediately on a 
dock leading to the river, the water coming right 
up to the dividing wall of the mill. 

The distinguishing feature of the Robinson sys- 
tem is, only the horizontal type of roller mill is 
used. This is, we believe, a more expensive kind 
to make, but for it are claimed several important 
advantages said not to be possessed by the three- 
high or vertical type, such as used by other makers. 
These horizontal rolls can, it is asserted, be set 
more readily than the vertical mill, the adjustment 
being effected in one-tenth the time. They have 
also greater capacity, and two different products 





arranged left nothing to be desired. The perfec- 





number of reductions can be obtained with fewer 
machines. The rolls are driven by continuous belts, 
gearing being entirely dispensed with, and as vibra- 
tion is very detrimental to good roller milling, an 
important advantage is thus secured. The quality of 
semolina and middlings obtained from these break 
rolls could not be produced with gear-driven machi- 
nery. In reducing the middlings to flour it also is 
important that the two points of contact in the 
rolls should be free from all vibration. In this 
system the feed to the rolls is done by vibrating 
trays arranged so as to secure an even stream of 
material along the whole width of the roll. This 
feed is quite automatic, requiring neither adjusting 
or watching, for as soon as the speed of the rolls is 
reduced, or the mill is stopped, the feed tray also 
ceases to deliver material. 

At the Dock Mills, the rolls are situated on the 
first floor, which is 10 ft. high in the clear. Here 
there are seven breaks of the description referred to. 
In the first break mill one side is used for large and 
the other for smaller wheat. There is next a four- 
roll break mill 9 in. by 24 in. for the second or third 
break. The rolls for fourth, fifth, sixth, and seventh 
breaks are 30 in. long. The smooth rolls are placed 
in one line. All the shafting for driving the rolls is 
in the basement, and here also are the stands for 
twenty sets of elevators. 

All the grain is conveyed from the screens to 
two bins at the top of the building, and is brought 
down through the grader to the break rolls. The 
wheat passes through the first break and then to 
the scalper, and from thence the material is taken 
to the second break, and so on until it has passed 
through the whole system. From the seventh break 
it passes to the bran brush at the top of the 
mill. The first break is set so as to just crack the 

in, the next further reduces it until at last the 
Socios product is obtained. The scalper acts asa 
sieve and takes out the flour and middlings. The 
middlings are taken from the scalpings and are 
ground on the smooth rollers, and the flour is taken 
up to a centrifugal dressing machine which is clothed 
with silk, through which the fine flour passes. The 
fine flour goes to the sack whilst the coarser particles 
are taken to another mill to go through the same 
process again. 

The Robinson centrifugal dressing machines 
differ from most other forms as the material is 
wormed both into and out of the cylinder. The 
reason for adopting this arrangement is that by it a 
more regular feed can be obtained, and the dressing 
is consequently more even. Any current of air which 
would interfere with the action of the beaters, is pre- 
vented from passing through the reel. These centri- 
fugals are constructed with an iron frame, and this 
enables the bearings, which support the beater shaft 
at either end, to be kept true, and the power re- 
quired to drive the machine is naturally much re- 
duced. The cylinder revolves with the beater shaft 
in the proportion of 12 to 200, The connection is 
by gearing, so that a positive differential speed is 
obtained. In this mill all the centrifugals are driven 
in one line by a quarter twist belt off a single shaft. 
The arrangement is compact, and enables the dif- 
ferent grades of flour to be collected from different 
machines without much spouting and worming. 

On the second loft are five Smith’s purifiers, 
through which the middlings go before passing to 
the smooth rolls. The necessary action is obtained 
by a current of air which draws off the light im- 
purities, such as husk, &c., the middlings going 
down to the smooth rolls before referred to. On 
this floor also is a Coleman and Morton’s wheat 

er. It consists of a wire cylinder slightly in- 
clined from the horizontal. The small wheat runs 
through the mesh and the large runs out at the tail. 
There is an ingenious screw arrangement for regu- 
lating the mesh. The latter process, it should be 
explained, is the next after the cleaning. On this 
floor all flour is packed in sacks by passing direct 
from the shoots. The whole of the floors are in 
communication by means of a complete system of 
elevators and shoots. 

On the third floor is one of Oarter’s gravity 
purifiers, and two purifiers by G. T. Smith. There 
are also two reels for dressing the patent flour pre- 
pared from the best wheat. These consist of hori- 
zontal cylinders covered with silk. They havea 
wiper outside to keep the silk clean. Here are also 
the five Robinson’s centrifugals for dressing the 
middlings already referred to. 

On the top floor are six Robinson’s scalpers, 
which are used to dress the material that comes 





can be treated on each machine, so that a greater 





from the rolls as before described. They are hori- 
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zontal cylinders clothed with wire. Here are three 
more dressing reels by Robinson and eight centri- 
fugals by the same firm. There is also a Staniar’s 
brush machine. This consists of a wire cylinder 
with a brush inside and out. It brushes the bran 
in order to get a certain amount of flour which 
sticks to it after leaving the last roll. The rolls 
cannot be set sufficiently close to get this last 
remnant of flour off, as it would lead to the bran 
being broken up. Here also is a shorts duster by 
Walworth, of Bradford. It is for a similar purpose 
to the last machine, but is used for the shorts or 
pollard. It may be stated that bran is the skin of 
the berry, whilst shorts are the inside impurities, 
such as germ, &c. 

We now pass to the screen room on the second 
floor, where the wheat is first taken to be cleaned. 
The grain first passes through an American ‘‘ ware- 
house dustless separator,” known as the Eureka 
machine. It consists of a vibrating horizontal 
screen, from which the material is allowed to fall 
whilst a current of air from a centrifugal fan passes 
through it. The current is regulated so as to let 
the wheat, which is the heaviest, fall to the bottom, 
whilst the impurities are blown away. The grain 
then passes to another American machine, a 
Morgan’s scourer. This consists of a horizontal 
cylinder of perforated iron plates. The process is 
a continuation of that of the last described machine. 
The grain then goes to a Waverley wheat cleaner, 
by Herbert and. Law, of Edinburgh. This consists 
of two parts, firstly a pair of iron discs placed ver- 
tically and revolving in parallel planes. They both 
turn in the same direction but at different speeds. 
The effect is to take the germ out and any husk that 
may be left on. The second part of the machine 
consists of a pair of disc brushes, which further 
clean the wheat, the dust being drawn away by a 
fan. The wheat is then conveyed to the break 
rolls. 

On the top floor of the screen house there is a 
Howarth’s dust collector. This apparatus collects 
and deposits all the dust from the purifiers, &c. 
it consists of a large chamber 30 ft. long and about 
5 ft. or 6 ft. broad. In this are long flannel cham- 
bers or pockets of rectangular section when ex- 
near The dust is blown inside these pockets 

y a blast from a fan; the dust being arrested by 
the flannel and the air escaping. There is a me- 
chanism for expanding and contracting, and at the 
same time shaking the pockets so that the dust is 
knocked to the bottom of the chamber, from whence 
it is conveyed away by a worm. A good deal of 
this dust is fine flour, and this is separated from the 
refuse by machines on the floor below in a manner 
already described. 

There are attached to the mill, large flour and 
wheat stores, The motive power is obtained from 
a pair of compound vertical direct-acting engines 
of marine type fitted with automatic expansion. 
The cylinders are 17} in. and 29in. by 36 in. stroke. 
The working pressure is 70]b. The makers are 
Messrs. Rowan and Co., of Belfast. 

As we are now dealing with the system intro- 
duced by Messrs. Robinson and Son, we may not 
inappropriately add one of the most recent details 
of their milling practice, although it is not yet in 
operation at Messrs. Brown’s mill, the installation 
having been completed before the machine to which 
we are about to refer was brought out. This is the 
rotary scalper which sifts the broken wheat after it 
leaves the break rolls. This acts by means of 
rotary sieves in place of the scalping reel formerly 
used for the purpose. The advantage of these 
sieves over the reels is due to the gentle treatment 
in performing the operation. The main object in 
roller milling is to produce as much semolina or 
middlings as possible, and it is this semolina which 
is produced by the action of the break rolls, the 
function of these sieves being to separate the 
semolina from the broken wheat. The reel which 
was formerly used was much harsher in its treat- 
ment, and was apt to break up a large portion of 
the middlings into flour. It is an axiom of good 
milling to reduce the semolina or middlings to 
flour as gradually as the wheat is reduced to 
middlings. The introduction of rotary scalpers has 
enabled the yield of flour to increase, and the flour 
can also be preserved for a longer period without 
losing its nutritious qualities. 

It will be remembered by those who attended the 
Manchester meeting of the Iron and Steel Institute 
last year, and who accepted the hospitality Messrs. 
Robinson then extended to the members and visited 
their works, that the firm has lately put down a 





large quantity of plant for the manufacture of this 
milling machinery. We remember examining with 
great interest a very beautiful fluting machine used 
for grooving the break rolls, and it is interesting 
now to see the product of these machine tools turn- 
ing out such excellent work. This machine would 
automatically divide the pitch of the flutings to the 
thousandth part of an inch, and as the flutings 
sometimes run thirty-two to the inch it will be 
seen that great accuracy is quite necessary. It need 
hardly be stated that the uniformity of the flour 
depends on the absolute regularity with which the 
grooves are cut. Another point that will be at once 
evident will be the necessity of having the holes 
bored through the axis of the rolls perfectly con- 
centric with the periphery, and here again a very 
ingenious and beautiful piece of mechanism has 
been devised, which we also had the pleasure of 
seeing in operation. We shall probably have more 
to say on these interesting points at a future date. 








MODELS OF PADDLE STEAMERS AT 
THE GLASGOW EXHIBITION. 

Durine the past few years the paddle steamer has 
undergone great changes, particularly in regard to 
motive power and internal arrangement. When the 
speed or magnificence of the paddle steamer of to- 
day is contrasted with the favourite vessels of ten 
years ago there are grounds for believing that in 
their case more progress has been made than in the 
designing and engining of screw steamers. There 
are quite a number of paddle boats which can steam 
about 20 knots an hour. Nay, asa matter of fact 
the percentage of paddle steamers running at about 
20 knots an hour exceeds that of the screw steamers 
attaining that speed. This increased speed is as 
much due to the naval architect as to the marine 
engineer. It is true that in the designing of paddle 
steamers nothing that is particularly striking has 
been done except in the way of minimising the 
natural resistance of the sea ; but this, it will at once 
be admitted, is a great matter. On the other hand 
all the engineer has done has been to increase the 
power of his compound engine. In the case of 
the screw engine an important development of the 
compounding principle in the direction of triple and 
quadruple expansion has been made whereby more 
power and consequently greater speed is obtained 
for even a lesser consumption of fuel. With one, or 
perhaps two, exceptions this new development has 
not been extended to the paddle steamer. We 
cannot recall an instance where the triple-expansion 
engine has been fitted on board a side-paddle 
steamer; but in one or two cases Mr. W. Brock, 
Dumbarton, placed in steamers for the Irrawaddy 
River a small set of quadruple-expansion engines. 
The arrangement of the cylinders in his patent 
engine—the two higher pressure above the two lower 
—made it much more easy to fit the quadruple than 
the triple-expansion engine, because less room is 
required. This, indeed, has been the great difliculty. 
To secure suflicient power cylinders of large diameter 
are needed, and it is impossible to place three of 
large size alongside each other athwartship in a 
paddle boat. The tendency, however, is towards 
broader beams, and there is a likelihood that the 
difficulty will be got over. 

What we have written has been suggested by an 
examination at the Glasgow Exhibition of the 
models of recently-built paddle steamers. Just as 
the Atlantic trade has been the means of stimulat- 
ing marine constructors to produce the speediest 
and best equipped ocean-going screw steamers, 80 
the Channel trade between England and France has 
brought to existence the finest and swiftest paddle 
boats. Thus far the latter have come almost en- 
tirely from the famous Fairfield establishment, but 
others, with as much enterprise and genius, have 
entered the field, and the monopoly of talent, if 
there has been such, can no longer be said to exist. 
The Victoria, Empress, Prince of Wales, and Rouen 
are all creations of Fairfield, but Denny, of Dum- 
barton, has produced a vessel which at present 
leads the way and maintains the early traditions of 
the town on the classic Leven so closely identified 
with the early paddle steamers. The Fairfield 
vessels named are all represented at the Glasgow 
Exhibition by well-finished models. In the case of 
Denny’s vessel—Princesse Henrietta—the Brussels 
Exhibition, where a model is shown, had a better 
claim than that at Clydeside, as the vessel is owned 
by the Belgian Government. Looking at the other 
vessels, however, it is quite impossible to forget 
her existence and we therefore put her on the list. 


The Fairfield Company also exhibit a model of the 
Prins Hendriti, but as they have built vessels for 
the same company more recently we prefer to 
associate one of them—Engeland—with the other 
“* flyers.” 

We give a Table showing the year in which these 
vessels were built, their tonnage and dimensions : 





! 





Year. Name. , Tonnage. cnet, Beam. 
1886 Victoria 940 | 310 | 34 
1886 Engeland, &c. 1680 | 286 - 
1887 Empress 1084 | 3825 84 
1887 | Prince of Wales and Victoria | 1568 340 39 
1888 Rouen and Paris | 800 250 29 
1888 Princesse Henrietta 1250 300 38 





It will be seen by an analysis of the length and 
beam of these vessels that the Princesse Henrietta, 
for the Dover and Ostend trade, has the broadest 
beam, the ratio of length to beam being practically 
7.9 to 1; her paddle floats, too, are very broad, 
being nearly 10 ft.; her lines are very keenly cut, 
as her entry virtually extends to the paddle wings. 
The Victoria, for the Calais and Dover trade, is 
not quite so broad, the ratio in her case being just 
a little over 9to 1. In the Empress, built a year 
afterwards for the same trade, the ratio is 9.35 to 1. 
The three vessels named are alike in this respect 
that they have double bows, fitted with rudders at 
either end, so that they can turn more easily ; this 
arrangement has been rendered necessary owing to 
the stormy character of the coast in the Straits of 
Dover at various periods of the year, and to the 
advisability of saving the passengers’ time in quickly 
turning the vessels. In one respect, Messrs. Denny 
laboured under a difficulty, which, to a less extent, 
was present in the designing of the Empress or any 
of the other boats named. On account of a bar at 
Ostend Harbour, to which the Princesse Henrietta 
trades, the draught of the vessel required to be light. 
The result is that she is shallower than the Empress 
or Victoria. The length had also to be limited. 

The three other vessels—Prince of Wales, trading 
between Liverpool and the Isle of Man; the En- 
geland, between Flushing and Queenboro’; and 
the Rouen, between Newhaven and Dieppe—are 
ordinary bow and stern paddle boats. The En- 
geland approximates more closely to the breadth of 
the Belgian vessel, the ratio being slightly over 
8to1. The other two are narrower, being 8.7 to 1, 
The six vessels are all strongly built, have each two 
funnels and two masts. 

The engines of all these steamers are compound. 
The cylindersin the Victoria—the first on the list-— 
are 58 in. and 104 in. in diameter, the stroke of 
piston being 6 ft. The boilers, which work to a 
pressure of 110 lb. to the square inch, are four 
in number, two double and two single - ended, 
having in all 18 furnaces. The indicated horse- 
power is 4747, The Engeland has four single- 
ended boilers, with a heating surface of 4000 
square feet. The diameter of the cylinders is 
pretty much the same as in the case of the Vic- 
toria, 60 in. and 104 in., but the stroke of piston 
is 7 ft., and the horse-power indicated, 4600. The 
machinery of the Empress and Prince of Wales 
is similar in arrangement, the high-pressure cylin- 
der in each case being above the low-pressure. 
Their boilers are similar, four double-ended, with 
twenty-four furnaces in all, and they work to a 
pressure of 110 lb. The cylinders, however, are 
not the same size. In the Prince of Wales the 
diameters are 61 in. and 112 in., with a 6% ft. 
stroke, the power developed being 7680 indicated 
horse-power, while in the Empress the diameters 
are 58 in. and 114 in., the stroke being 6 ft. The 
power developed is 6450 indicated horse-power. 
The Princesse Henrietta has the same number of 
boilers—four double-ended—but they work to a 
pressure of 1201b. The cylinders are not so large 
as the Prince of Wales’, 59 in. and 104 in. in 
diameter, with a stroke of 6 ft. The Rouen has 
not nearly the same power. She has four single- 
ended boilers working to 100 1b. pressure, and the 
cylinders are 46 in. and 83 in. in diameter, with a 
6 ft. stroke. It will be seen that so far as power is 
concerned the Empress, Prince of Wales, and 
Princesse Henrietta are the three principal com- 
petitors, and it may be interesting to give some 
idea of their actual speed while in regular trade. 

In the case of the Prince of Wales, the average 
of twelve days’ running between Douglas Head and 
the Rock Lighthouse is said to have been 3 hours 
28 minutes, which gives a mean speed of 19.7 knots 





per hour, the distance being 68 knots. The running 
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of this vessel and her consort Queen Victoria has 
been the means of considerably developing the 
trade between Lancashire and the Isle of Man, as 
it is now possible to make the double journey in 
one day and yet have several hours in the favourite 
holiday resort. The Empress crosses regularly from 
Dover to Calais in a trifle over an hour. Her fastest 
voyage was 59 minutes 48 seconds. The distance 
is about 20 knots. The Princesse Henrietta crosses 
from Dover to Ostend in 2 hours 50 minutes, which 
gives hera speed of about 21.3 knots. Messrs. Denny 
are building a second steamer for this trade, and it 
is reported that she will be even speedier than this 
vessel. The Rouen, the most recently built paddle 
steamer by the Fairfield Company, has crossed from 
Dieppe to Newhaven in 3 hours 33 minutes, which 
gives her a mean speed of 17 knots, which, con- 
sidering the size of the vessel and the power 
developed by the engines, is very satisfactory. 

Models of several of the Clyde passenger steamers 
are exhibited These of course are not of the same 
powerful build as the Channel vessels ; but as re- 
gards elegance they will compare very favourably. 
The first place must of course be given to the Co- 
lumba, the principal steamer in Mr. David Mac 
Brayne’s fleet of West Highland traders. This vessel 
is the largest of the Clyde steamers, being 316 ft. 
long, 50ft. in breadth, inclusive of paddle-boxes, 
and 9ft. in depth. The saloons are large and 
beautifully upholstered. The machinery consists 
of two oscillating engines indicating over 2000 
horse-power—the cylinders being each 53 in. in 
diameter with a stroke of 5ft. Gin. Steam is 
supplied from circular tubular boilers with sixteen 
furnaces. Her speed is about 17} miles per hour. 
To enable her to get into the piers she has a set of 
steam capstans fore and aft, and is, in every respect, 
a magnificent vessel. Like her predecessor on the 
same route—the Iona, also represented—she was 
built by Messrs. Jas. and George Thomson, Clyde- 
bank. Another popular Clyde steamer and the 
next in point of size, is the Lord of the Isles, built 
by Messrs. D. and W, Henderson and Co., Partick. 
The Columba goes up Loch Fyne to Tarbert and 
Ardrishaig, and the Lord of the Isles to Inverary. 
Daily they enter the loch almost simultaneously 
and race for two or three miles. These contests 
are very exciting, but as a rule the Columba asserts 
her superiority. Messrs. T. B. Seath and Co., 
Rutherglen, exhibit a model of the Bonnie Doun, 
a steamer which has for many years been a great 
favourite. She traded between Glasgow and Ayr, 
the land of Burns. Messrs. Barclay, Curle, and 
Co., Whiteinch, a firm which, like Messrs. Hender- 
son, has built many fine paddle steamers, show 
models of several of their boats. The most notable 
is prohably the Jeannie Deans, built for the North 
British Steam Packet Company’s service between 
Craigendoran Railway terminus and Rothesay, the 
Madeira, of Scotland. She is 210 ft. long and 
has only a draught of 4ft. Her speed is 18} 
<nots per hour, the engines being 166 horse-power 
nominal, 

Clyde shipbuilders have not only provided fast 
steamers for the Channel service and for the pas- 
senger trade on the waters of the Clyde estuary, 
but have sent to all ends of the earth products of 
their handicraft. On the Yang-tse is a large 
number of beautiful and speedy vessels from the 
yard of Messrs. A. and J. Inglis, Pointhouse, 
Glasgow. Indeed, Messrs. Inglis’s name is known 
as well in Shanghai, Tchang, and the forts on that 
river as it is on the Clyde. The model of the 
Ho-nam represents the peculiar type of vessel built 
for this trade, and as this craft has many novel 
features we will illustrate her on another occasion. 
Messrs. Napier, Shanks, and Bell, Yoker, Glasgow, 
show a model of the Ozone, a boat remarkable in 
many respects. She was built for the Bay Excur- 
sion Company, of Melbourne, for traffic in Australian 
waters, and steamed out. The length is 260 ft., 
breadth 28 ft., depth 11 ft. 5 in., and gross tonnage 
585 tons. The engines were of the compound 
diagonal type, the cylinders being 47 in. and 86 in. 
in diameter, with 8} ft. stroke. The boilers, six in 
number, worked to a pressure of 90 lb. to the 
square inch. They were of the Navy type, the 
ordinary boiler being superseded in this instance to 
save weight. Forced draught was brought into 
operation in this paddle steamer, and in this respect 
she was probably unique. The power developed on 
trial on the Clyde was 2680, the engines working to 
47 revolutions, the speed of piston being 517, 
and the est attained 21 miles. Since she 
went to Melbourne she has secured and main- 





tained a high position amongst the steamers 
there, having on several occasions beaten them 
in actual racing. The same firm show a model of 
a steamer named the San Martin, of 1212 tons; and 
with engines of 1500 indicated horse-power for the 
Lloyd Argentine. Messrs. William Denny and Bro- 
thers, Dumbarton, have sent many beautiful vessels 
to the River Plate, and several remarkable steamers 
to the Irrawaddy, and illustrations are given of 
both types. The latter is represented by the light- 
draught steamer Thoorcah, and those for South 
America by the Apolo, 255 ft. long, 30 ft. broad, and 
124 ft. deep moulded. Her engines indicate 1600 
horse-power. The chief feature in the internal 
arrangement of this and sister vessel Minerva, is the 
exquisitely beautiful saloon, the specialty of which is 
the marble fountain placed in the centre and rising 
through a well, the top almost reaching to the deck 
above. Of their decorative work Messrs. Denny 
make a most effective exhibit in the form of a com- 
pletely furnished deckhouse. Externally it seems 
severe and uninviting among the artistic and 
varied collection of exhibits around it; but the 
public, who have the privilege of walking through 
and inspecting its internal arrangement, place it 
among the most beautiful works of art in the 
Exhibition. The erection is of two decks, having 
a dining saloon and state room on the lower, 
and a music room and smoking saloon on the 
upper deck. The back of the sideboard, instead of 
being a mirror as is usual, is of oak magnificently 
carved. The sides are carried to the upper deck, 
and between pillars are placed on either side fine 
specimens of Satsuma ware. The windows have 
two sets of glass, one coloured and the other clear, 
and either can be used. On panels between the 
windows there are hand-carved figures. At the end 
of the saloon is the state-room, so arranged that it 
can be used as a parlour by day and bedroom by 
night. The stairway is beautifully carved, and in 
the panels are painted sketches of Clyde scenery. 
The music-room has a well in the centre admitting 
light to the saloon below, and the rail is formed of 
trellis work. There is here a piano, the case of 
which is also prettily carved. The smoking-room, 
which is above the state-room, is upholstered in 
leather. The exhibit is the finest in connection 
with the naval architectural class, and as it has all 
been done in the Leven shipyard, testifies to the 
artistic tastes of the decorative staff in Messrs. 
Denny’s establishment. 





NOTES. 
THE CoPENHAGEN EXHIBITION. 

WE again draw our readers’ attention to this large 
and interesting Exhibition, with which we soon hope 
to begin to deal in a more detailed manner. It is 
unanimously agreed that the Copenhagen Exhibition 
is a genuine and all-round success, and not least so, 
as regards the various engineering sections, which 
contain a great deal well worth seeing. The awards 
have recently been published, and although they of 
course have been received by some with a certain 
amount of grumbling and discontent, they tend to 
show the extremely satisfactory standing of a 
number of Scandinavian industries, only exhibitors 
from Denmark, Sweden, and Norway being reci- 
pients of honours. Along with the general feeling 
of satisfaction with the success of the Exhibition 
there existed from the beginning a latent doubt as 
to its economical result, but these fears have now 
been dispelled. On July 25, half the time of which 
it is the intention to keep the Exhibition open, had 
passed and the balance on that day may be con- 
sidered as quite satisfactory. The receipts of the 
Exhibition had been : 


Grant from the Government and cor- Kr. 
poration of Copenhagen _... ‘ ,000 

Through the turnstiles about ... 530,000 

Season tickets ne ate 335,000 


Various rents ‘sie 220, 





Profit on tombola calculated ... 25,000 
Profit by commission on sales... 10,000 
1,620,000 


The expenses were originally calculated at a million 
and a half kroner (83,000/.), to which an extra 
quarter of a million was added for unforeseen ex- 
penses. Even if this amount be exceeded by 
another hundred thousand kroner or two there is 
every prospect of a substantial profit (18 kroner= 
1l. sterling). 


Usss or Porous EARTHENWARE. 
The prehistoric method of making sunburnt 
bricks, which retain their shape without undue con- 





traction or cracking in all countries free from frosts, 
by means of mixing straw with clay, has been re- 
peated in great measure by more modern inventions 
applying the same principle of bonding to clay for a 
great variety of uses in construction purposes. In 
the manner very widely adopted in the western 
part of the United States, the porous earthenware, 
made by commingling chopped straw with the clay, 
has been applied to a great number of purposes, 
especially those where defence against fire is an im- 
portant element in the problem. Made into cellular 
forms and of suitable shapes, it is used for partition 
walls and spandril arches sprung between iron 
I beams, and for sheathing of ceilings. 
introduced into floors and roofs for the purpose of 
making them fireproof, and is placed on the outside 
of the walls of buildings for a like purpose. But 
it is applied to a number of other purposes in which 
it is aided by its peculiar absorptive properties, by 
which its general nature can be very materially 
changed. While is has considerable strength, it is 
also readily cut with tools originally made for work- 
ing lumber. Among some of the other uses to 
which it has been put is the making of conduits, 
the lining of tunnels, and also the construction of 
elevator shafts which may be considered as vertical 
tunnels. In suitable shapes it is made into boiler 
coverings, and when impregnated with mastic and 
asphaltum is used for pavement and sidewalks. 
Placed in the spaces of safes and bank vaults, it is 
used as a resistance against fire, and also when 
formed in the proper shape, as a covering for both 
wood columns and iron pillars. But one of its most 
peculiar applications is for a filter—either an open 
one by which the water can leak from one reser- 
voir to another, or a well with a porous bottom 
composed of closely joined pavement of terra-cotta, 
and with wall of like material which has been 
treated with asphaltum to prevent water near the 
surface entering the well, the latter obtaining its 
whole supply from the water percolating through 
the bottom. 


Sovurn Arrican Diamond Mintne. 

It appears from official data that there are 324 
claims in the great Kimberley Mine. The maxi- 
mum depth reached by the underground workings 
is 740 ft. from the red soil. The diamonds won by 
the mine last year were of the aggregate weight of 
1,333,832 carats, of the declared value of 1,410,2071. 
The assessment of the mine was 1,358,7701. The 
average number of persons employed daily at the 
mine last year was 740 whites and 2535 natives. 
In the course of last year 81 accidents occurred at 
the mine, the number of persons killed being 43. 
In De Beer’s Mine there are 469 claims, the maxi- 
mum depth reached being 700 ft. The diamonds 
won last year amounted to 1,014,048 carats, of the 
declared value of 1,022,878/. The mine being under 
one holding no assessment has been made of it. 
The average number of persons employed daily at 
the mine last year was 493 whites and 2988 natives. 
The number of persons killed at the mine in the 
course of last year was 43. The Dutoitspan Mine 
had attained at the close of last year a depth of 
400 ft. from the red soil. The diamonds won last 
year amounted to 696,576 carats, of the declared 
value of 987,233. The mine was assessed last year 
at 291,410. The average number of persons em- 
ployed at the mine last year was 428 whites and 
3178 natives. The number of persons killed at the 
mine last year was 26. The Bultfontein Mine had 
been carried at the close of last year to a depth of 
460 ft. from the red soil. The diamonds won last 
year amounted to 602,246 carats, of the declared 
value of 612,962). The mine was assessed last year 
at 574,900/. The daily average number of persons 
employed atthe mine last year was 268 whites and 
2660 natives. The accidents which occurred at the 
mine last year were attended with 21 deaths. It 
follows that the aggregate production of diamonds 
at the four mines last year was 3,646,702 carats, of 
the declared value of 4,033,332/. It is lamentable 
that the attainment of these very material results 
was attended with the loss of no less than 133 lives. 
The production of diamonds in the Barkly West 
district last year was 45,365 carats, of the declared 
value of 92,706I. 


Frencu SreamM Navication. 

The directors of the French General Transat- 
lantic Company have introduced a system of 
premiums or awards for economies realised in 
working expenses. The result has been that the 
company has secured appreciable reductions in 
respect of the cost of motive power, maintenance 
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of ships, stores, &c. Careful attention has also 
been directed to what is styled the ‘‘ manutention 
service,” so as to reduce the cost of labour and the 
outlay for tugs, lighters, &c. Every effort has 
been made to obtain the largest amount of work 
and service out of the steamers comprising the 
company’s fleet, and last year the sixty-five vessels 
of the fleet list made 1206 voyages in the Atlantic 
and the Mediterranean, the aggregate distance 
traversed being 775,168 marine leagues. In this 
total the company’s postal service figured for 
487,694 marine leagues, and what are known as 
the ‘‘free services” of the company for 287,474 
marine leagues. Careful attention has been given 
to obtaining stores and supplies of all kinds upon 
the cheapest possible terms ; the importance of this 
will be seen in the fact that the outlay made under 
this head amounted last year to 612,000/. In the 
course of last year the company’s works at Penhoét 
completed the transformation of the steamer La 
Fazette, the old engines and boilers in this vessel 
being replaced by altogether new and more power- 
ful high-pressure and triple-expansion engines, 
which have enabled the ship to attain a speed of 
14 knots per hour. The La Fazette was supplied 
last year with electric lighting apparatus, while her 
fittings were also materially improved. A similar 
olicy is being pursued this year with the St. 
urent and the Labrador, so that the company’s 
West Indian line will soon be in a thoroughly 
efficient state. New boilers are about to be sup- 
plied to the company’s Mediterranean steamers, 
which will also be otherwise improved. The effi- 


ciency of the Mediterranean fleet will be further | P® 


increased by two new powerful steamers, the Eugene 
Pereire and the Marechal Bugeaud, being placed 
upon the line. Bronze screws are being supplied 
to several of the company’s steamers which are re- 
_— to attain high rates of speed. The forced 

raught has also been introduced into some of the 
company’s ships, but this is being done cautiously, 
as sundry complex questions have to be considered 
in connection with it. Not only have the com- 


pany’s works at Penhoét been highly useful in 
maintaining the efficiency and providing for the 
renewal and improvements of the company’s fleet, 


but they also did some work last year for the 
French Admiralty, to which the company recently 
delivered the Girafe, while it is now engaged on a 
swift cruiser to be named the Codtlogon. At the 
present time the company is employing 1800 persons 
at Penhoét. 


A RatLway To ZULULAND. 


It is satisfactory to learn from South Africa that 
the Natal Government has decided on extending 
the railway along the coast to Zululand, and starting 
on the works at once. Natal possesses two rail- 
ways—one running from the port of Durban right 
through the colony in a north-easterly direction to 
Ladysmith, close to the frontier of the Orange 
Free State, and the other along the coast some 
50 miles to Verulam. The first is being extended 

‘with energy to the Orange Free State and the 
Transvaal, the desire being to beat the other routes 
running to Pretoria and tap the traffic of the gold- 
fields. The engineering difficulties, however, are 
very great, and in this respect the Durban route, 
although one of the shortest, is one of the worst. 
None the less in time the line will be completed, 
and will doubtless enjoy the success the enterprising 
Natal people deserve. Meanwhile the colony seems 
to be disposed to justify its claim to become mis- 
tress of Zululand by pushing on the line to that 
country, just as Cape Colony seeks to secure the 
control of Bechuanaland by pushing on the railway 
from Kimberley in a direction due north. The 
addition of another 50 or 60 miles of metals to the 
Durban-Verulam Railway, would at once bring the 
Natal coast line to the River Tugela, which forms 
the boundary of Natal anc. Zululand ; and a couple 
of hundred miles more would carry it right through 
Zululand to Amatongaland. From here less than 
200 miles would carry the locomotive across the 
Lobombo Mountains by an easy route into the 
Swazi country, which is entirely parcelled out 
among gold mining companies, and through Swazi- 
land to the Barberton gold district of the Transvaal. 
Thus we may say that 200 miles of line would 

ify Zululand, and 200 more link Amatongaland, 
waziland, and the Transvaal with Natal. In the 
one case the mere taming of Zululand by a railway, 
similar to the taming of the Merv Turcomans by 
the Transcaspian line, would be worth the cost of 
the railway, since it would be cheaper than a future 





series of military expeditions, while the traffic on 
the second half would, quite apart from _ political 
considerations, justify its construction. But since 
a line would anticipate and prevent the troubles 
that may otherwise be expected from the irruption 
of white men into Swaziland and Amatongaland, 
over both of which we have recently established a 
protectorate, it would be economy to build it in 
time. Of course, a small colony like Natal cannot 
be expected to undertake the whole burden her- 
self, nor would it be just to ask her to bear the 
brunt of a Zululand line ; but the Imperial Govern- 
ment would find the outlay cheap compared with 
constant military expeditions, and by means of the 
land grant system and a small subsidy it should be 
possible to construct the railway at the cost of a 
mere trifle to the British ratepayer. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
warrant market was somewhat depressed, and prices were 
easier. There was a considerable amount of selling. 
Business was done in Scotch iron in the forenoon at 
39s. 4d. down to 39s. 24d. per ton cash, and in the after- 
noon down to 39s. 04d. No business was done in Cleveland 
iron at either meeting of the “ ring.” Hematite iron met 
with purchasers in the afternoon ot 42s, 9d. per ton cash. 
The closing settlement prices were—Scotch, 39s. per ton ; 
Cleveland, 32s, 9d.; hematite iron, 42s. 9d. per ton. 
At the opening on Friday the warrant market was de- 
pressed, and the price of Scotch iron fell to 38s. 10d. per 
ton cash, but business was subsequently done at 38s. 113d. 
perton. For Cleveland iron 32s, 6d. per ton cash was 
id in the forenoon, and 42s. 74d. for hematite iron, but 
in neither case was any business reported in the afternoon, 
when the price of Scotch iron improved to 39s. 1d. cas 
od ton. At the close the settlement prices were—Scotch, 
9s. 14d. ; Cleveland, 32s. 74d. ; hematite iron, 42s. 9d. per 
ton. Over the week the reductions in price were, respec- 
tively, 54d., 64d., and 54d. under the previous week’s close. 
Owing to the occurrence of Bank oliday, Monday was 
quite a blank day in the ‘‘iron ring.” A marked degree of 
buoyancy showed itself in the warrant market when busi- 
ness was resumed on Tuesday, the holders of Scotch iron 
being firm in their quotations over the large shipments 
during last week. The price touched 39s, 34d. per ton 
cash, a rise of 3d., but subsequently fell off slightly. An 
announcement was made in the afternoon that four blast 
furnaces at Govan Iron Works had been turned from 
hematite to ordinary iron, and that an additional furnace 
at Calder Works had been blown in to make ordinary 
iron; and it was likewise reported that the delivery of 
iron into the warrant stores had been resumed. Asa 
consequence a marked feeling of depression set in, and 
the quotations in the afternoon lost all the early gain and 
2d. per ton more. Down to 38s. 11d. per ton cash was 
accepted for Scotch warrants, but an improvement of 
d. per ton was afterwards made. Cleveland rose in 
price 3d. per ton in the forenoon, of which 2d. was lost in 
the afternoon. Hematite iron was at one time 4d. up, but 
closed only 2d per ton over last Friday’s final prices. The 
settlement prices at the close were—Scotch iron, 39s. 
per ton; Cleveland, 32s. 9d.; hematite iron, 43s, per 
ton. The warrant market was steady to-day, and at 
the close of the forenoon sitting of the ‘‘ring” 39s. 1d. 
pr ton cash was the quotation for Scotch iron. Cleve- 
and iron was quoted at 33s. at the close of the fore- 
noon market, and hematite iron at 43s. cash sellers, Up 
to 39s. 4d. cash was paid for Scotch warrants in the after- 
noon, but no material change was reported in respect of 
Cleveland or hematite iron. The demand for tch 
special brands remains quiet, and | sigan have undergone 
little change during the week. As regards legitimate 
trade, there is a fairly large business doing in Scotch iron. 
There are now 86 blast furnaces in actual operation, as 
compared with 82 at this time last year, With the changes 
already intimated, there will now be, roughly speaking, 
an increase of something like 1200 tons per week in the 
production of pig iron in Scotland, and it remains to be 
seen whether or not the demand is strong enough to 
absorb the extra quantity. It is surmised that the Scotch 
pig iron to be turned out by the four furnaces at Govan 
orks and one at Calder Works has been sold forward, 
though the rise in the price of warrants and the advance 
in ore freights from Bilbao may have had something to do 
with the change. Last week’s shipments of pig iron from 
all Scotch ports amounted to 11,457 tons, as compared with 
6173 tons in the corresponding week of last year. They 
included 1150 tons for the United States, 1140 tons for 
Canada, 100 tons for India, 1211 tons for Australia, 620 
tons for Italy, 210 tons for Germany, 300 tons for Holland, 
small quantities for other countries, and 5186 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 
1,005,640 tons, as compared with 1,005,715 tons yesterday 

week, thus showing for the week a slight decrease, 


Malleable Iron and Steel Trades.—Most of the manfacturers 
of malleable iron continue to be very busy, and the position 
of the trade is ming more promising almost daily. 
Orders are ouming to hand more plentifully, and in most 
cases the makers have already on their books specifications 
that will keep them working for a month or six weeks. 
Fresh contracts also are being entered into, and altogether 
a healthier tone pervades the market.- Foreign business 
is improving, and at home the consumers, especially engi- 
neers, are going through a lot of iron. Prices keep firm 
and maintain the rise of 2s, 6d. recently experienced. 





Sheet mills are turning out a large quantity of iron, and 
there is also a good demand for plates. The following are 
the current quotations, although one or two of the makers 
are being paid rather more than these prices: Common 
bars, 4/, 15s. per ton ; best iron, 5/. 2s.6d.; rivet, 4/. 15s. ; 
nut, 4/. 10s. ; angles, 4/. 15s. ; sheets, 67. 12s. 6d. ; plates, 
51. 10s.—all less the usual discount of 5 per cent. Un- 
branded iron remains quiet, and only a very limited 
number of small transactions are being recorded—price, 
4l. 6d. per ton net. Steelmakers are busy, and have 
plenty of orders on their books. The activity in the ship- 
yards at present should give them another lift, and alto- 
gether the trade is in a satisfactory state. Current quota- 
tions are as follow: Angles, 5/. 8s. 9d.; rivet, 6/,; ship 
plates, 67. 8s. 9d. ; boiler plates, 67. 17s. 6d—subject to the 
usual discount of 5 per cent. 


Probable Reduction in the Edinburgh Water Rate. —There 
is some prospect of a slight reduction being made in the 
Edinburgh water rate for the year 1888-89. The past 
year’s accounts show the more oe | balance of upwards 
of 7000/., which is almost equal to the amount realised by 
the assessment of 1d. per pound of rental, and the pro- 

sal is that the rate should be reduced to that extent. 

e Water Trustees have not yet decided what is the most 
advisable step to take, and some of them are of opinion 
that it is not the time for reducing the rate when the city 
is in quest of further supplies of water. The probability 
is, however, that the reduction of 1d. will be made on the 
assessment for the ensuing year. 


Advance in the Price of Coal.—At a conference of some 
of the leading coalmasters of Lanarkshire, held in Glasgow 
last week, it was resolved to advance the quotations for 
splint coal 4d. per ton. Some coalmasters are likewise 
making a small advance on the price of steam coal, and it 
is expected that others will follow their example. 


Institute of British Carriage Manufacturers.—This Insti- 
tute, which has now been some six years in existence, has 
been holding its annual westing in Glasgow this week, 
the meeting place being in the International Exhibition, 


h | Where there is an excellent and unusually large display of 


carriages. The President, Mr. George Hooper, of 
London, occupied the chair. Mr. William Philipson, 
Newcastle-on-Tyne, read the first paper, the subject of 
which was ‘Brakes for Retarding the Motion of Car- 
riages in Descending Inclines.” This was a comprehen- 
sive.and exceedingly interesting paper. It was followed 
by the first part of a communication on ‘‘ Modern Car- 
riages” by the President, and the second portion was read 
on Tuesday morning. Mr. Hooper referred more especially 
to the carriages of Queen Victoria’sreign. Mr, John Robert- 
son, Glasgow, submitted a paper on ‘‘ Coach Varnishing.” 
His desire was, he said, simply to present some of the 
results at which he had arrived in the course of a long 
and varied personal experience in the use and working of 
varnish as applied to coachbuilding. ‘‘ British Carriage- 
Building from the Consumer’s Standpoint, Durability, 
and Production,” by Mr. Edward Rogers, Bristol, was 
the subject of the concluding paper. The visitors spoke 
very favourably of the carriages shown in the Exhibition. 
On Monday evening the members of the Institute dined 
together in the Exhibition, and to-day they went on a sail 
to Ardrishaig on Lochfyne, by the far-famed saloon 
steamer Columba, 


Honours to Dumbarton Men.—His ‘Majesty the King 
of the Belgians has been pleased to confer the honour of 
Chevalier of the Order of Leopold on Mr. Peter Denny, 
shipbuilder, Dumbarton, and on Mr. Walter Brock, engi- 
neer there, on account of the conspicuous success which 
has attended the new steamer Princesse Henriette, re- 
cently built by their firm for the mail service between 
Ostend and Dover. Mr. Denny, it may be stated, has 
on a previous occasion had conferred upon him the decora- 
tion of the order of ‘‘Isabel la Catolica” from Queen 
5 sama of Spain, and from the King of Portugal that of 
“ Jesu.’ 


Greenock Engineers’ Wages.—Fully a fortnight ago the 
district committee of the Amalgamated Engineers’ Society 
intimated to the employers in Greenock and Port-Glasgow 
that the wages then being paid were too low, when com- 
pared with the wages paid in other trades, and that an 
increase to the extent of a halfpenny per hour, or 2s. 3d. 
per week, would require to be paid on the current fort- 
night’s wages. They were officially informed that the 
employers were willing to concede an advance of one 
farthing per hour. A meeting of the workmen was held 
in Greenock last Thursday evening to consider the em- 
ployers’ offer, and it was unanimously agreed that. the 
original — for an advance of one halfpenny per hour 
be adhered to, and that in the event of a favourable 
answer not being received by to-day, the district committee 
be empowered to withdraw the workmen from the various 
shops. Theo meeting was a very large one. The wages 
earned by the engineers at present run from 22s. to 29s. 
per week, but only a very few workmen are paid the 
larger sum. 





Paciric Mart SteamsHiP Company.—The directors of 
this eompany in their annual report speak of the competi- 
tion from new lines and subsidies — by the Imperial 
and Dominion Governments and the necessity of obtaining 
new vessels with modern appliances. To this end arrange- 
ments have been made for the construction of two steel 
steamers. The report urges a more liberal rage f on the 
part of the Uni States Government in the matter of 
subsidy and compensation for carrying the mail. The 
earnings of the company’s Atlantic line in 1887 were 
807,000 dols.; those of the Panama line, 1,778,274 dols. ; 
and those of the Trans-Pacific line, 1,334,384 dols. After 
deducting 326,648 dols. for extraordinary repairs the net 
earnings were 440,429 dols, 
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THE engravings above give an idea of a part of the 
internal decoration of the galleries for miscellaneous 
exhibits, and of the agricultural annexes. Orna- 
mental screens, such as that shown, will divide the 
exhibits of the various nationalities; but no country 
will be tied to follow any particular design ; in the case 
of the British section, for example, very handsome 
screens are being prepared by Mr. J. Hunter Donald- 
son, a member of the Executive Committee, and who 
was largely responsible for the successful decoration 
of the British courts of the Exhibition held in 1878. 
The ornamentation of the agricultural annexe will be 
carried out by the French authorities ; but with few 
exceptions the whole of the other decorations will be 
at the expense of the various countries participating, 
and such countries will also have to provide and fix 
their own flooring. In the case of Great Britain these 
charges, as well as all other expenses, have to be paid 
out of the funds realised from the charge for space. 





THE LICK TELESCOPE. 

Our two-page engraving this week contains two per- 
spective views of the great equatorial telescope at the 
Lick Observatory, Mount Hamilton, California, the left- 
hand view being prepared from a photograph taken by 
Mr. Henry E. Say the secretary to the Lick Trust, 
while that on the right—which shows the instrument 
looking from the eye end—is from a photograph taken 
by Mr. Swasey, of the firm of Warner and Swasey, by 
whom the mounting of the telescope was constructed. 

We shall, in the course of our series of articles on 
the Lick Observatory now appearing in this journal 
(vide pages 1 and 81 ante), have occasion to refer to 
the engravings now published, and we shall, when 
describing them, give other illustrations of details of 
the mounting, &c., and this being so it will be un- 
necessary that we should enter into particulars here. 








We wiil merely state, therefore, that the telescope— 
which is by far the most powerful refracting telescope 
yet constructed—has a clear aperture of 36in. and a 
focal length of 56ft. The object glass is the work of 
Messrs. Alvan Clark and Sons, of Cambridgeport (its 
completion being almost the last task of the venerable 
Mr. Alvan Clark, whose death we had to record a few 
months ago), while the mounting is by Messrs, Warner 
and Swasey, of Cleveland, Ohio. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address by the President—Mr. Epwarp H. Carsutt.* 
(Concluded from page 109. 

In regard to eggs, we are now paying in England 
3,000,000. a year for our foreign pw ag of eggs, whereas 
thirty years ago we paid only 250,000/. 'The present larger 
amount ought all to go into the Irish farmers’ pockets, if 
properly looked after. I should like to commend to their 
consideration the able paper read before the Society of 
Arts on December 11, 1887, by Mr. P. L. Simmonds on the 
‘* Chemistry, Commerce, and Uses of Eggs of various 
Kinds.” It isthere shown that while the consumption is 
increasing, so that we now import 3} million eggs every 
working day, the price has also gone up; whereas in 1854 
the price was 4s. 6d. per ten dozen, now in 1887 it is 8s. 

The manufacturing prosperity of England is largely due 
to its mineral wealth. Unfortunately Ireland is not rich 
in minerals. The following figures of the mineral pro- 
duction, mainly in 1886, show how small it is, only 8164 
persons being employed in mining : 





Tons. Value. 
140,000 £ 

105,000 42,225 
101,000 15,241 


Coal raised in 1877 
886 


” 7 
Iron ore in 1886 .. 


piriseee 2 el ake i) Sede seams 
ReMi L rots hie wal Pa 241 «1,428 
Copper ore es 283 


¥ a aa 26 
Total produce in 1886 from mines .. os 
Slates, quarries, gravel, &c. .. ji 


* Delivered at Dublin, Tuesday, July 31, 1888, 





So you see only about 100,000 tons of coal are got per 
annum, and that not of the first quality. The Public 
[Kilker Commissioners point out that coal is worked in 





Kilkenny within ten to twenty miles of three railways, 
|and yet no branch line has been made to the mines; 
| perhaps if railways were extended the mines might be 
| more largely worked. The coal mining industry is not a 

rowing one, as it will be noticed that since 1877 there 
= been a considerable decline. Mr. C. De Rance, of the 

Geological Survey Office, informs me that the 4-ft. seam in 
the Kilkenny coalfield is almost worked out; this is the 
best coal and can be sold for 20s. per ton. r. Edward 
Hull, in his book on the coalfields of Great Britain, states 
that the quantity of coal raised in Ireland is compara- 
tively small, and much below what it ought to be if all 
the coalfields were properly developed. He has taken 
every opportunity to encourage coal mining in Ireland. 
The districts of Tyrone and Antrim, he says, have con- 
siderable resources in mineral fuel ; and he estimates the 
total available coal in Ireland at 182,280,000 tons. The 
seams are very thin, and it becomes a question how soon 
it will pay to work them. Only about 100,000 tons of iron 
ore are got every year, some of which is used for gas 
purifying ; the aluminous iron ore fetches 3s. per ton ; the 
best 4s. per ton. 

bang | Trish railways we have many sources of in- 
formation. Commission under the Duke of Devonshire 

reported on railways, including Irish railways, on May 7, 
1867, and reported against State purchase, and advised 
that amalgamation should be facilitated. Then a Com- 
mittee appointed by the Chief Secretary for Ireland re- 
ported that on April 30, 1868, that if the Irish railways 
were all under one management 32,000/. a year would 
saved. And this year we have the report of the Public 
Works Commission under the chairmanship of Sir James 
Allport. Irish railways have been constructed partly by 
public money and only partly by private enterprise, 
4,101,0007. having been advanced to them by the Govern- 
ment, of which 2,921,000/. has been repaid. In addition to 
the 1,000,000/. still to be paid, there is 115,000/. for over- 
due interest. Comparing the railways at the date of our 
former visit with the present, we find that in 1865 there 
were seventeen railway companies with 1838 miles of line, 
while in 1886 there were twenty companies with 2615 
miles, and in June, 1888, there were 2672 miles open. 
These figures of course do not include tram and light 
railways. The average increase has been 36 miles a year, 
and the total increase in train mileage and in gross 
earnings has been from 30 to 40 per cent. The net return 
on the capital in 1886 was slightly over 34 per cent., or 
about the same as that earned in 1865. It would not be 
fair to compare the miles of railway in Ireland with the 
miles in England ; but if compared with those in Scotland, 
there is one mile of line to every 12 square miles area and 
1800 inhabitants in Ireland, and one mile to every 10 
square miles area and 1200 inhabitants in Scotland. Re- 
membering that Ireland is largely agricultural, she may 
be considered not badly supplied with railways; for in 
addition to the above total of railway lines there are the 
narrow gauge and tram lines made uader the Tramways 
Act of 1883, namely 162 miles opened or under construc- 
tion, costing 676,000/., and 141 miles sanctioned but not 
commenced, costing 581,000/. Unfortunately the break 
of gauge to 3 ft. has proved a disadvantage in these light 
| railways. 
| It is satisfactory to note that Sir James Allport’s Com- 

mission report that the condition of Irish railways has 
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improved in the last twenty years in respect to finance, 
permanent way, and rolling stock. Their credit has im- 
proved, although it is not as high as that of English rail- 
ways. The one thing in which no improvement has taken 
place is the rates and fares, and in some cases these have 
increased. As Lord Emly pointed out in the House of 
Lords, the third-class traffic tripled in England in fifteen 
vears, while it hardly made any progress in Ireland. 
Reduction in fares and greater facilities for third-class 
traffic would prove an immense boon to the poor Irish 
tenant farmers. The management expenses are so great 
in Ireland that the fares cannot well be reduced. There 
are twenty boards of management with over 313 directors 
for the Irish railways, with a total annual receipt of 
3,000,000/. ; while in England the Great Western Railway, 
with 300 more miles of line, is managed by nineteen 
directors, and has a total annual receipt of 5,000,000J. 
Not only are there so many directors in Ireland, but there 
is also separate management in every department on every 
separate railway ; and what makes economy of working 
still more difficult is that many of the lines have separate 
stations in the same town, namely, Dublin five passenger 
termini, Belfast three, Londonderry three, Waterford 
three, Cork five. In the locomotive department there 
must be considerable loss, in consequence of not getting a 
full mileage out of each engine on short lines. The result 
is that the working expenses in Ireland amount to 55 per 
cent. of the receipts, in England to 53, and in Scotland to 
50 per cent. If the Irish expenses could be reduced to 
the same proportion as the Scotch, there would result a 
saving of 140,000/. per annum. 

In their recommendations Sir James Allport’s Commis- 
sion follow very much the recommendation of the Duke 
of Devonshire’s Commission, that is, they report against 
State purchase, and in favour of amalgamation. The 
recommend the appointment of an Irish Coramission wit 
power to protect the public against abuse of the monopoly 
which would thus be left in private hands. Such a Com- 
mission should be located in Ireland, and should consist 
of four special members who should be leading men of 
business representing different districts, and one Govern- 
ment representative. They should have power to arrange 
and approve amalgamations between existing companies, 
and also to obtain proper safeguards for the public. The 
Government should also have the power to call upon the 
amalgamated companies to make such extensions as may 
be required. 

Speaking for myself, I trust that the Government will 
see their way to leave the railways in private hands. An 
amalgamated company I believe would save very much 
more than the 40,0001. a year, which is the saving from 
amalgamation as estimated by the Commission; and 
increased facilities and cheaper fares would be an immense 
boon to a comparatively poor country. One splendid 
example of what private enterprise has done in Ireland is 
furnished by Guinness’s brewery; and the public show 
their confidence by buying the shares at 3} times the 
price of issue. I doubt whether Irish railways will in- 
crease much more ; it must be remembered that Ireland is 
a small island, and that the cost of water carriage is so 
very much less than of land carriage ; consequently where 
speed is not an object it is cheaper to carry goods a longer 
distance by sea than by a cross-country railway. This 
does not apply to the transport of fish, &c., where speed 
is of importance. 

I am indebted to one of our members, Mr. William 
Parker, Chief Engineer Surveyor of Lloyd’s Register of 
Shipping, for the following particulars of cost of carriage 
by sea. Taking a modern cargo-carrying vessel, 275 ft. 
length, 37 ft. beam, 19 ft. depth, 2127 gross tonnage, and 
780 indicated horse-power, the paying load carried will be 
3160 tons. Such a vessel, driven at 94 knots or 10.93 
miles per hour, consumes 13 tons of coal per day. Taking 
the coal to cost 1/, per ton, this shows that 100 tons of 
paying load can be carried one mile for 3.521b. of coal 
costing 0.377d., or less than a halfpenny for coal consump- 
tion; or for Zths of a penny, including cost of working the 
ship and insurance. I cannot give what percentage ought 
to be added for dock and harbour dues and for manage- 
ment, and what for repairs and depreciation; but the 
shipowner has no land, stations, rails, &c., to pay for and 
maintain. The above figures apply to a full cargo, in the 
newest build of ship with triple-expansion engines, over a 
voyage from Antwerp to Bombay and back, which 
necessitated an expenditure of 12257. for Suez Canal 
charges, 

To compare this with the cost of railway haulage, Mr. 
Tomlinson, one of our vice-presidents, has given me the 
following figures, taking full train loads at a slow speed 
over a long distance. On a good road, with gradients 
about 1 in 350 varying, 401b. of fair average coal per train- 
mile will raise steam to work at from 12 to 15 miles an 
hour a mineral train of 560 tons gross load, made up as 
follows : 


Tons. 
45 
25 

480 
10 


560 


Engine 

Tender . he en se ks 
Thirty wagons, cach 16 tons gross load 
Brake van ~ ak as ‘ 


Gross load of train 


The paying load will be 300 tons, or 53.57 per cent. of the 
gross load, The consumption will therefore be 13 lb. of 
coal per mile per 100 tons of paying load. The coal used 
on the railway, however, will cost only 8s. per ton, against 
20s. for that used at sea. Hence the cost of railway 
haulage per 100 tons of paying load will be 0.57d. per mile 
for coal. 

The charges on railways are very heavy. The working 
cost may be assumed all round at about 50 per cent. 
——e receipts, and may be closely apportioned as 

OMOWSB : 





Percentage Pence 
of Receipts. per Train-mile. 
General charges os 8 1.6 
Way and works ss 
Locomotive departmen 
Carriages and wagons 
Traffic expenses ae 
Law and Parliamentary 
Compensation .. be 
Rates and taxes 


Duty... +e 0.5 


Total working cost 50 per cent. 32 pence. 


Hence with trains such as that above mentioned the total 
working cost for hauling 100 tons of paying load would 
amount to about 11d. per mile. But railways seldom get 
full train loads except when carrying coal. The increased 
speed necessary to work a mixed passenger and goods 
traffic also rapidly increases the expense of haulage. 

Both marine and railway haulage are cheaper than horse 
or traction engine haulage. ates haulage I suppose 
would cost from 8d. to 9d. per ton per mile; and Messrs. 
John Fowler and Co., of Leeds, inform me that traction 
engine haulage would average about 24d. to 3d. per ton per 
mile. 

It would be impossible here to give details of every in- 
dustry, but as a last example, the deep-sea fishery may be 
referred to. The estimated value of the fish taken in 
Irish waters amounted in 1886 to 640,000/., while in Scot- 
land it amounted to 1,397,000/., and in England to 
upwards of 4,000,0007. Unfortunately in Ireland it is a 
declining industry, for whereas in 1846 nearly 20,000 
vessels were employed, manned by 115,000 men, now 
only 5683 vessels, manned by 21,500 men, are so engaged ; 
and what is worse, only some 4000 of these men are 
wholly employed in fishing. The Public Works Com- 
mission report that the appliances used in Ireland for 
deep-sea fishing are very deficient; that in the whole 
of Ireland there are only 600 boats above 30 ft. keel; and 
that many of these vessels are not decked, so that they 
cannot keep at sea in rough weather ; also that there are 
no curing establishments, and that none of the nets are 
made in Ireland. They further state that deep-sea 
fishing as a national Irish industry can be profitably car- 
ried on only by the construction of harbours having suffi- 
cient donk of water for fishing craft at low tide; and 
they recommend the Government to spend 400,000/. on 
the construction of such low-water harbours. The 








which we may look principally for ae gouges. the material 
prorperty of the Irish ple.” But as pointed out by 

r. T. A. Dickson, M.P., it must be remembered that 
in order to obtain the advantage of these industrial schools 
a child has to be either a vagrant or a criminal, and 
must be sent to one of these schools by a magistrate. The 
statement of the Chief Seeretary therefore hardly conveys 
a correct impression. 

What I mean by technical training is teaching children 
to use their hands and eyes, and also giving them such 
practical acquaintance with the applied sciences as may 
bear upon the industrial employments in their district. 
I hope the valuable speech on the need of technical 
education, made by the Marquis af Hartington at our 
annual dinner in May, will be widely read. I may refer 
to the work done in the agricultural school at Glasnevin, 
three miles out of Dublin, of which Mr. Carrol is the 
head. To this school is attached a farm of 180 acres 
for teaching practical farming. The Munster dairy 
school, started in 1880 with a farm of 126 acres, is 

uite full, and frequently has to refuse pupils. The 

overnment grant to these two schools is 2671/. The 
Baltimore industrial school, the. Public Works Com- 
missioners state, will practically be a technical school 
of fishing. The Belfast technical school is very suc- 
cessful in training pupils in flax cultivation and spin- 
ning. Dairy schools have been established twenty years 
in Denmark, Sweden, Germany, and Normandy. Let me 
give an example of what the result has been in Denmark. 
A report on agricultural dairy schools has been lately pre- 
sented to Parliament from a Departmental Commission 
presided over by Sir R. H. Paget, M.P., which states that 
in 1860 the British vice-consul at Copenhagen reported 
that the butter made in that country was execrably bad. 
What has happened : Denmark has now ten state-aided 
dairy schools, with the results that her exports of butter 

to the United Kingdom have increased as follows : 

Gat. Value. 

1867 80,000 422,479 

1877 210,322 1,347,791 

1887 487,603 2,669,123 

In France theoretical and practical lessons in agricul- 
ture are now given every week in the primary schools ; 
and acircular has been issued inviting the municipalities 
to provide for every district a demonstration plot of not 
less than half an acre for the purpose of applying the 


Baroness Burdett Coutts is endeavouring to help the | principles taught in the school. 
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1,873,000 
2,043,000 


18,619,000 
29,771,000 


In 1865 
In 1887 


207,000 
2,932,000 


2,044,000 
4,975,000 


13,394,330 
24,806,145 


6 277,635 


| 
Total. | 
| 6,879,129 





Increase 11,152,000 | 170,000 


| 
| 
| 


2,725,000 11,411,815 | 601,494 





2,931,000 | 





deep-sea fishing industry by lending money to buy boats 
and fishing gear, which the fishermen pay back by easy 
instalments. Under the active supervision of Father 
Davis, one fishing village of over 3000 inhabitants, who 
might have been described as being chronic mendicants, 
are now prosperous, owing to this generous action. 

The Government have introduced three Bills for the 
drainage of land within the catchment areas of the rivers 
Bann, Barrow, and Shannon; and they propose to make 
a grant of some 300,000/. out of the public purse for this 
engineering work. The object is to prevent the flooding 
of the land. 

No review would be complete without a word on bank 
deposits, Those who wish to study the figures will find 
them in the annual reports presented to Parliament by 
Dr. Grimshaw, who gives the annual increase and decrease 
from 1871 to 1887, with the results tabulated above. It is 
pleasing to note such a large increase in the savings of 
the poorer classes. 2 ; 

It is difficult to say why some industries flourish and 
why others decline ; but it is my opinion that more money 
should be spent on education, and more especially on 
technical education. Already great progress has been 
made, as the following figures will show. The total 
number of persons in Ireland above the age of five years 
who were unable to read and write 

In 1841 was 53 per cent. of the population. 
7 ers eames ‘s 
3 , 39 ” ” 
ae ” 
25 ” ” ” 

The following figures show the progress of national 
education with a decreasing population : 

Pupils. Schools, Grant as cnenae 


6,372 325,583 
8,024 851,973 


149,707 1,652 526,390 


Tn speaking of technical education I am aware that the 
Chief Secretary for Ireland said in the House of Commons 
on July 2 that ‘‘ Ireland is in this matter far ahead of 
England. There has been spent on industrial schools in 
Ireland two and a half times as much asin England, hav- 
ing regard to the population. Inthe ten years 1877 to 
1887 the expenditure out of imperial sources for indus- 
trial schools in Ireland was no less than 800,000/, There 
is besides a system of agricultural education, which is far 
in advance of anything of the kind in England. Since 1837, 
400,000/. has been spent in teaching agriculture, and the 
annual grant from imperial sources is for Ireland about | 
14,000/. Having regard to these facts, I am of opinion that | 
technical instruction, valuable asit is, isnot the means by | 


1865 
1886 


922,084 
1,071,791 











Many manufactures are now flourishing in Ireland, 
owing partly to cheap labour and partly also to cheap 
water communication with England. The shipbuilding 
industry, thanks to the ability and energy of Messrs. Har- 
land and Wolff, has made rapid strides in Belfast. In 
1858 their works employed only 100 hands; they now 
employ 5000, and they are building two steel ships of 
10,500 tons burden. The population of Belfast has doubled 
in twenty-five years, from 120,777 inhabitants in 1861 to 
230,000 in 1886; and they are agar | employed in 
manufactures. Let us hope for the sake of Ireland that 
in future the same prosperity will continue and will 
extend over the whole of the island. 





THE GERMAN Navy.—The German Navy now comprises 
13 ironclads, 14 transports also armour-plated, 77 torpedo 
boats, 8 frigates, 10 corvettes, 5 cruisers, 5 gunboats, 6 de- 
spatch boats, and 10 school ships, or ordinary transports. 
Several additional vessels are also now in course of con- 
struction at Kiel and Wilhelmshafen. The Konig Wilhelm 
is the most imposing of the German ironclads. Not only 
is she the queen of the German fleet in respect to her size 
and equipment, but she is also the swiftest vessel at the 
disposal of the German Admiralty. The Konig Wilhelm 
was built at Blackwall. Her burden is 9757 tons. She 
carries 18 carronades, 11 heavy guns, 4 lighter cannon, and 
6 mitrailleuses. She is fitted with engines 8000 horse- 
power and she can steam at the rate of 15 knots per hour. 
The latest addition to the German ironclads is the Olden- 
burg, built at Bredow ; she can steam at the rate of about 
14 knots per hour. 


THE Panama CaNnAL.—Mr. Crawford Douglas, who is 
connected with the Ameriean Contracting and Dredging 
Company, now at work on the Atlantic end of the 
Panama Canal, estimates that the canal will be completed 
within five years. The greatest excavations are at 
Culebra, and are being carried on by Messrs. Artigue, 
Sonderegger, and Co.,an Anglo-Dutch firm. The cutting 
in this section is 390 ft. deep, 1 miles long, and 1000 ft. 
wide. Two other cuttings at Obispo and Emperador are 
of nearly equal dimensions. Mr. Douglas states that 
pe ge of 10,000 men are now employed upon the works 
of the canal. He estimates the whole cost of the works at 
64,000,000/. Machinists are receiving 6 dols. per day ; 
carpenters, 5 dols. per day ; mechanics, 4 duls. to 6 dols. 
per day ; labourers, 14 dols. to 2 dols. per day ; and engi- 
neers on dredges, 150 dols. per month. Since certain 
drainage works have been carried out, Mr. Crawford 
Douglas considers that the climate of the Isthmus cf 
Panama has improved. 
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UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each A A after the price ; e none are mentioned, the 
Specification ts not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. ‘ 

Copies of Specifications may be obtained at 88, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, 
amount of price and postage, addressed to H. Reapgr Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
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Any person may at any time within two months from the date of 

advertisement of the acceptance of a complete specification, 
ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


2368. J. Thomas, Cardiff. Improvements in En- 
es Driven by Gas, Steam, Petroleum, and the 

. (6d. 10 Figs.) February 15, 1887.—Referring to Figs. 1, 

2, and 3, the two circular piston faces a, b, which carry the pack- 
ing rings are respectively cast with tubular projections a', b' and 
are held in position, apart from each other, by means of the 
tubular piece c. In the centre of this piston is the shaft d, 
carrying: a fixed stud e, provided at its outer end with an anti- 
friction roller e! projecting into the space between the two 
tubular pieces a', b'. The piston is prevented from turning 
in the cylinder by a rib or feather, working in a groove cut 
in the internal surface of the cylinder A, as shown in Fig. 3. 
During the first or forward half of the stroke the edge of the 
tubular piece b' acts upon the stud e, causing it to turn the 
Fig.1. Fig .4. 
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centre shaft d, while during the second or return half of the stroke 
the edge of the tubular piece a! forces the stud up to its original 
position, the shaft is thus caused to make a complete revolution 
during each stroke, In making the revolution the stud ¢e travels 
through the whole of the endless’space between the pieces a’, b'. 
When a high speed is required the piston shown in Fig. 4 is 
employed, in which an additional groove is cut upon the outer 
surface in the reverse direction to thatin the interior. The stud e 
upon the shaft d, works in the inner groove, and a stud h, with 
roller i, is passed through the cylinder into the outer groove on 
the piston, which in this case is made without any rib or feather, 
and being deflected by the stud A, revolves as it moves forward 
and backward ; the shaft thus makes two revolutions to each stroke 
of the piston. (Sealed April 20, 1888), 


4966. W. H. Bailey and G. Lindemann, Salford, 
Lancaster. Improvements in Pumping Engines. 
{1ld. 6 Figs.) April 4, 1887.—Figs. 1 and 2 represent the im- 
provements applied to a vertical pumping engine. Two single- 
acting steam cylinders a, a! and pistons b and two rams c¢, c! are 
employed, one i b! and ram c being connected to the one 
crosshead d and the other piston-rod b! and ram c! to the other 
crosshead d'. Both crossheads d, d' are connected by rods e, e! 




























































































respectively to the ends of a lever f pivotted at ' to the framin 

and two double piston valves Ah are pr chong separate =e 
cylinders i, i). Each double piston valve h is connected by a rod 
to a rocking lever pivotted at a point equidistant from the centre 
of each valve h. When either of the power pistons b is at the 
bottom of its stroke and there is steam pressure in its auxiliary 
passage J, the equilibrium between the two piston valves A is 
destroyed, and the boiler steam, acting upon the underside of one 


of the valves h, moves it, and by means of the rods h' and the 
rocking lever n reverses the positions of both the valves h, thereb 
cutting off steam from one power cylinder and placing its port 
in communication with its exhaust passage k' and admitting steam 
from the pipe j! through the port & to the other power cylinder, 
the piston in which is forced downward until, as it reaches the 
limit of its effective stroke, its auxiliary passage / is uncovered, 
and steam is permitted to act on the underside of its piston valve 
h and reverse the position of both valves in the manner already 
described. In the alternative arrangement illustrated by Figs. 3 
and 4, auxiliary p ges Ul are disp d with, and in their place 
the rocking lever n is pivotted to a T lever p pivotted to the 
frame. The opposite ends of this lever p are connected by rods + 
to a crosspiece ¢, which receives an oscillating movement from the 
power piston-rods b' and ram crossheads d, d', whereby the centre 
of the rocking lever n is thrown alternately nearer first to one and 
then to the other valve cylinder ¢ or i!, thus destroying the equi- 
librium between the two valves therein and allowing the boiler 
pressure to reverse the position of the valves. In both these 
arrangements the desired cushioning is obtained for each power 
piston b by means of a projecting boss s on the inside of the lower 
cover of the power cylinder, the piston b being hollowed out to fit 
over the boss s, thus inclosing when down a quantity of air or 
steam. (Sealed March 29, 1888). 


5775. L. Soulerin, Paris. Improvements in Steam 
Engines. [1ld. 11 Figs.) April 20, 1887.—Fig. 1 illustrates 
the improvements applied to a pumping engine. In the valve 
chest are arranged two pistons a, b, connected to the main slide 
valve t. One side of the smaller piston b is in permanent com- 
munication with the exhaust whilst the — face of the 
larger piston a is made to communicate with the live steam or 
the exhaust according to the position of a valve S. The ends of 
the rod serve as guides to the rods of two pistons A and B fitted 
to slide in two cylinders A?, B*, arranged at the opposite ends of 
the valve chest. The opposite faces of each of these latter pistons 
are alternately made to communicate with the delivery side of the 
piston of a water cylinder P?. When live steam is admitted to the 
valve chest it acts upon the larger piston a of the differential 
pistons @ and }, causing it to move with it the’slide valve ¢ so as 
to admit the steam behind piston P. As the piston of the water 
cylinder moves forward so as to bring the space at the back of 
the water piston P* into communication with the space at the 
back or left side of the pistons A, B, the water pressure on the 
backs of these pistons will be reduced and they will be caused to 
move in the reverse direction and thus shift the slide valve so as 
cover the steam inlet port n whilst the exhaust passage still re- 
mains open, and consequently the steam piston P will complete 
its stroke by the expansive action of the steam. When the steam 
piston is about to complete its forward stroke, by coming into 
contact with a shoulder c on the spindle of the valve S, this valve 
is opened to admit steam to act.on the larger piston @ in the valve 
chest, and thereby reverse the position of the slide ¢ so as to 
admit steam to the cylinder and open the port n to the 
exhaust, thereby reversing the motion of the engine. Fig. 2 
ilustrates this invention applied to a locomotive or marine 
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engine. D, D* are two air cylinders provided with valves arranged 
to draw in air and compress it into a reservoir R. The air cylinders 
are formed on the steam cylinders C?, C*, the pistons P, P', of 
which act upon the same shaft O to produce the motion of the 
train or boat, and also operate directly upon the pistons a and b 
of the two air cylinders D, D*. The pistons A, A* act upon the 
slide valves t, t*, by means of forked rods. The cylinder of the 
piston A communicates with the compressing cylinder D by pas- 
sages not shown, and the cylinder of the piston A*, which actuates 
the slide valve of the other steam cylinder C*, communicates by 
a@ passage not shown with the other compressing’ cylinder D*. 
The left of piston A communicates with the right of piston a, 
and the right of piston A communicates with the left of piston 
a. The left of piston A* communicates with the right of the 
piston }, and the right of piston A* communicates with the left of 
piston b. Each of the piston-rods T and T* carries a stud which 
at the end of the strokes of the pistons act upon collars on the 
slide valve rods to reverse the engines. The slide valve rods each 
carry two small pistons p! q!, and p* qg**, which in the ordinary 
working of the engines have all their faces submitted to the pres- 
sure of live steam. To start the engine forward the driver sets 
his valve M* so as to open a communication between the exhaust 
pipe E**, and the spaces behind the small pistons q',q**. The 
pressure behind these pistons being thus removed, the pres- 
sure on the other pistons p!, p* wi!l cause the slide valves t, t* to 
move and open the ports S, 8* for the admission of steam to the 
steam cylinders, the slide valves, being operated to effect the motion 
of the pistons P, P', until the driver shuts off the communication 
between the before-mentioned spaces and the exhaust. (Sealed 
May 4, 1888). 


6679. P. Haddan, London. (The Dake Engine Manufac- 
turing Company, Grand Haven, Mich., U.S.A.) Improve- 
ments in Steam Engines. (8d. 5 Figs.) May 6, 1887.— 
This invention relates to that class of engines having two rectan- 
gular pistons adapted to work in a case, the pistons acting 
together conjointly for the purpose of producing a revolution of 
the main shaft, the construction being such that the pistons 
themselves act as valves in operating the engine. Steam is ad- 
mitted through the valve I into the steam passage M', filling the 
steam passages f', f! and chamber C! by means of the passages 
K' and the openings U. The steam escapes through the passage- 
way S into the chamber N through the port a, thus forcing the 
outer piston B B' to the left until the port c connects with the 
chamber,’", taking steam from above into the piston B B', forcing the 
inner piston down, which, as it descends, cuts off S a and connects 
ports Rand b, The steam now passes from C' into the chamber 
N', forcing the piston B B! to the right, and the port d connects 
with the lower passage-way f', taking the steam into the chamber 
O below the inner piston, forcing it upward, thus ¢ leting ti 


through the various passages at one side of the piston, the exhaust 
steam is escaping from the opposite side of the said piston through 





the corresponding ports connecting with these chambers and pas- 
sages. (Sealed April 20, 1388). 


GAS ENGINES. 


4160. C. G. Beechey, Liv 1. Improvements in 
Gas Bags or Apparatus for paises the Supply 
of Gas to Gas ines. (8d. 2 Figs.) March 19, 1887.—The 


apparatus is composed of a box A of cast iron, one side of which is 
formed of a flexible diaphragm B. The gas inlet D is at the upper 
part of the box, and the outlet E to the engine is at the lower part. 
To the upper part of the box inside the same at the point F is 
pivotted a lever G, the lower end of which is —— e middle 
of the flexible diaphragm B, while the upper end by means of the 
tail H actuates the gas inlet valve I. To the lever is connected a 
dash-pot N. The valve I is weighted to overcome the lever G 
when this is not pushed inwards by the diaphragm B. At start- 
ing the box A is full of gas, the diaphragm B will be forced out- 
wards, the inlet valve I will be closed, and the lower end of the 
lever G will bear against the diaphragm (Fig. 1). When the 
engine draws gas from the box through the outlet E the diaphragm 
retracts and carries with it the end of the lever that bears against 











it. The ape end or tail H of this lever is thus caused to open 
the gas inlet valve I to allow more gas to enter the box. The 
more the gas is drawn from the box the less distended will the 
diaphragm B become; the more will the lever G be pushed 
inwards, and the wider will the gas inlet I be opened, The dash- 
pot prevents the lever G returning quickly, so that the diaphragm 
B on again becoming distended by the inlet of gas, leaves it, and 
as the diaphragm = moves in it comes against and again 
pushes in the lever. The movements of the lever and consequently 
of the inlet valve I are thus reduced to a minimum, so that a con- 
stant stream of gas according to the average position of the lever 
is always flowing into the box, while the movements of the dia- 
phragm may be considerable. In the event of the gas bag or the 
flexible diaphragm bursting or of the engine stopping when the 
gas cock is open, the inlet valve will automatically close by 

ravity, because it will overcome the power of the lever G which 
o ceased to be acted upon by the inward movement of the 
diaphragm. (Sealed March 29, 1888). 


5336. W. Bernhardt, Vienna. Improvements in 
Regulating Apparatus for Gas-Motor Engines, (8d. 
5 Figs.) April 12, 1887.—In this motor engine it is assumed that 
during one revolution of the crankshaft the combustible charge is 
drawn into the cylinder and compressed, and during the next 
revolution the charge is fired and the products of combustion 
expelled. The slide C in the slide chest A is worked by means of 
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a crankpin on the toothed wheel Z driven from the crankshaft. 
The branch pipe through which the gas passes into the slide chest 
A contains a shut-off cock a and a valve B that is held closed by a 
spring. The cock « is opened when the engine is started, and is 
at other times closed. The slide C carries at its frent end a rigid 
arm c directed downwards, having at its lower end an adjusting 
screw d by means of which the extent of the space between the 
valve stem b and the part connected to the slide C, which effects 
its inward pressure, can be accurately regulated. The motion of 
the slide arm c¢ is transmitted to the valve stem b by a bolt f 
capable of sliding in a socket g, and held in a certain ition by a 
helical spring. The socket g is carried by an arm h capable of 
turning on a pivot i, which also carries a lever 117, whose one end 
is ted to the bell R of a centrifugal governor, while the 





p g the 
circuit. When the valve I is in the position shown, the exhaust 


pipe ¢ is connected with the passage M, which passage connects 





with the chambers f, f and C by means of the passage K and open- 
ing U'. While the live steam is entering, as above doomed, 








other end rests against the screw k on the arm h, By means of 
the screw k the bolt f can be adjusted in position between the 
valve stem b and the adjusting screw d for any desired position of 
the bell R of the governor. If the bell R is raised in consequence 
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of an increase of speed of the engine beyond the adjusted position, 
or if it sinks below the same, in consequence, for instance, of the 
extinction of the igniting flame of the slide, the bolt / will be 








correspondingly lowered or raised, and consequently the valve 
stem b cannot be pressed back, and no gas is admitted into the 
slide chest. (Sealed April 27, 1888). 


512. T. Sington, Manchester. Improvements in 
Gas, Petroleum, and similar Engines. [1ld. 33 Figs.) 
January 12, 1888.—According to this invention the successive ope- 
rations of drawing in, compressing, and exploding the charge and 
expelling the products of the explosion, are effected at each 
stroke of the piston, viz., twice during each revolution. A is the 
air inlet, B the gas inlet, C the mixing apparatus, D the valve 
reer ergs the admission of the explosive mixture, E a water- 
jacket, Glan inner cylinder having closed ends, and capable of 
reciprocating in the fixed outer cylinder; H is a fixed piston 
within the inner cylinder, M a piston-rod attached to the inner 
cylinder, and T' T! are the ignition apparatus. In Fig. 3 an ex- 
plosion is about to take place in F, which contains a compressed 
charge, the inner cylinder G is filled with an uncompressed explo- 
sive charge, the products of the preceding explosion in F' are free 
to escape through the open exhaust K!, and the exhaust K is 
closed. The explosion having taken place, the inner cylinder is 
impelled forwards. At the point of its stroke shown in Fig. 4 the 
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port R' has been opened admitting the new explosive charge, and 
simultaneously the valve I' has been closed by the tendency of the 
motion of the cylinder to produce a vacuum, and the opening is 
being closed by the contact of the walls of the cylinder. The 
charge in G is being compressed ; the residual gases are being ex- 
pelled from F! through K', and the exhaust K remains closed 
until the stroke is completed. In Fig. 5 another stage is reached, 
and the charge in G is further compressed, the exhaust port K' is 
just closed by the inner cylinder, and the residual gases in F' are 
about to be compressed (together with the new charge from G), 
the valve I is just opening to the port or passage J' through which 
the compressed charge from G passes to the explosion chamber F', 
where it is mixed with the residual gases of the last explosion and 
further compressed by the remaining part of the stroke of the 
inner cylinder, which also effects the expulsion of the whole of the 
charge from G into F'. During the stroke a new charge of the ex- 
plosive mixture has been drawn into the part G! of the inner 
cylinder. At the end of the stroke the cycle is completed, and is 
repeated at every stroke, the explosions vo | place alternately 
at opposite ends of the cylinder. (Sealed April 27, 1888). 


BOILERS. 

3729. A. Mayhew, London. A New or Improved 
me ny for Supplying Liquid to Steam ilers 
and other Vessels, as when uired, either Auto- 
matically or otherwise. (8d. 4 Migs.) March 11, 1887.— 
The operation of the improved apparatus is as follows: All valves 


being open to boiler pressure, the main piston and plunger a’, b!, 
descend by gravity forcing the liquid displaced through delivery 
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pipe ¢ into the boiler, the valve r' being at once automatically closed ; 
when the downstroke is nearly completed, the slide valve spindle 
v® taking against the plate a3, draws down the slide valve v, thus 
admitting steam to the agey valve w, reversing it and exhaust- 
ing steam to the top side of the main piston @!, through z 2". 
The boiler liquid pressure then acting upon the top part of the 


up, at the same time drawing the feed supply through m 4 into 
the hydraulic cylinder b. hen the piston has nearly reached 
the top of its u ke, the plate a* taking Ba. agua an enlarge- 
ment on the slide valve spindle v', automatically raises the slide 
valve v, admitting steam through &, reversing the piston valve w, 
and closing exhaust z, thus admitting steam pressure to the to 

of the main a, allowing it and its plunger to descend, an 

(if the water level of the boiler is below the foot of the pipe q*) 
forcing the feed supply drawn in at the previous upstroke Soroush 
the delivery pipe ¢ into the boiler. When the liquid in the boiler 
is at its normal level, the foot of pipe q* is sealed and a column of 
water is maintained in it; the spiral spring s of the regulator c is 
now extended and its rod c? passes up into the hydraulic cylinder 
b, and taking against the plunger prevents the completion of its 
downstroke, and the apparatus comes to rest. As evaporation 
continues when the water level falls below the end of the dip 





pipe q°, the column of water held hitherto therein by the pres- 
sure is released and falls into the boiler. Steam entering the dip 
pipe q q* increases the pressure therein, and in connecting pipe 
p, and at once forces down the regulator piston cl and rod c? 
against the action of spring s, thus allowing the main piston and 
plunger to complete the downstroke and inject the feed supply, 
and the action of the apparatus continues as described until the 
normal water level is regained. The dip pipe qq° then again 
becomes filled with water which condenses the steam therein, the 
descent of the regulator piston forcing the water beneath it 
through pipe 7 and valve r!, through pipe q*, and up pipe q'. 
Thus pressure is equalised on both sides of the regulator piston c!, 
which with its rod is again raised by the spring s to the top of its 
stroke, preventing the descent of the plunger, and consequently 
the feed delivery is arrested and regulated automatically as re- 
quired. (Sealed May 4, 1888). 


MISCELLANEOUS. 


6013. J. H. Street, Workington, Cumberland, and 
Tangyes Limited, Soho, Staffs. Improvements in 
Governors for Regulating the Speed of Steam 
Engines and Compressed Air Engines. (8d. 2 Figs.) 
April 25, 1887.—This invention has reference to governors of the 
loaded pendulum type known as the Porter governor. The im- 
provements consist in the combination in a governor of the kind 
of a hollow or tubular pillar yin the inside of which works the 
vertical rotating shaft or spindle a, and on the outside of which 








the rotating and sliding weight i works and is supported ; in sup- 
porting the vertical rotating shaft or spindle a of the governor on 
the top of the hollow or tubular pillar p (which said top is prefer- 
ably higher than the centre of gravity of the rotating and sliding 
weight? and revolving balls g,g) by means of a shoulder a? at the 
top of the shaft a bearing on the top of the hollow pillar in 
the combination with the tubular pillar and the rotating spindle 
supported upon it, of a series of anti-friction washers q arranged 
one above the other on the top of the hollow pillar. (Sealed 
April 27, 1888). 


8073. J.Noble, Greenock, Renfrew, N.B. Improve. 
ments in Stoppers for Boiler Tubes. (8d.5 Fiys.] 
June 4, 1887.—In the tube stopper, shown in Fig. 1, there isa 
central rod 6, having on ita middle tubular piece 7, made with 
enlarged ends 8, which have bevelled or conical end surfaces. 
Beyond each end of the middle piece 7 there is on the central rod 
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6a compressing ring 9, with its inner surface bevelled or conical ; 
and between each compressing ring 9 and the end 8 of the middle 
piece 7 there is an expansible part or combination of parts 13, 14, 
which is made to fit tightly against the inside of the boiler tube 10 
by the compressing action of the rings 9. When the stopper has 





plunger b', and the lower side of the main piston a! forces them 


rod 6, is screwed up against the other compressing ring 9, so as to 
make the two rings 9 force out the expansible 13,14. In 
Fig. 2 a volute spring 1 is employed in place of the parts 13, 14. 
In the modification shown in Fig. 3, which is designed for plugging 
a boiler tube at its extreme ends, the two tubular parts7 are 
quite separate, and have their positions on the central rod 6 de- 
termined by nuts 20. The shield 18 is made in one piece with the 
box key 17 for screwing up the nut 12 on the central rod 6, and 
with an hexagonal end to receiver a spanner. At the other end of 
the boiler tube 10, the nut 11, and compressing ring 9, with which 
the nut is locked, may be prevented from turning whilst turning 
the central rod 6 to screw the compressing ring 9 and the part 7 
together by canting the central in a manner to make the com- 
pressing ring 9 bind in the boiler tube 10. (Sealed April 20, 1888). 


14,892. W.R. Lake, London. (N. Seibert, Malden, Mass., 
U.S.A.) Improvements in and relating to Lubri- 
cators for Steam Engines. [8d. 8 Figs.) November 1, 
1887.—This invention relates to improvements in that class of oil 
feeders known as displacement lubricators, in which water of con- 
densation is fed into the oil contained in an oil feeder, and by 
reason of its greater specific gravity sinks to the bottom, displacing 
an equal amountof oil. O isthe oil reservoir provided at the top 
with a space C within which steam is condensed. As the steam 

es through the pipe H, from the boiler, and up through pipes 

» N! to the condenser, the heat is transferred to the water in the 
annular water spaces Q, and forms globules which adhere to the 
sides of the pipes, and as they accumulate pass up and out through 
the holes R, in the pipes N, N', and thus prevent the heat being 
taken by the lubricant. The water of condensation flows down 
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from the condenser in and around check valve D and through the 
water passage U, where it can be observed as it falls against the 
glass8 of thesight feed E. The water sinks to the bottom of the oil 
reservoir and expels an equal amount of oil, which will pass through 
the oil outlets L and M and pipe P and on to the bearings. Re- 
ferring to Fig. 2, A’ is a reservoir for containing lubricating 
material, and B' isa steam pipe passing through the reservoir, and 
communicating at its lower end witha steam pipe C! leading from 
the boiler. The upper end of the pipe B' communicates with a 
chamber or condenser D! on the top of the reservoir and surround- 
ing the filling plug E. The plug E' being removed, and the 
reservoir A' ied with lubricant, steam is admitted at H' and con- 
denses at D!, The water passes through d into the oil reservoir, 
displacing the oil. The feed valve is now opened to give the re- 
quired amount of oil, and the valve L! opened a little to allow 
the oil to pass through pipe K' to the valves and pistons. (Sealed 
April 20, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Curcaco. —The population of Chicago in 1840 was 4853 ; 
in 1855, 60,726; to-day it is about 800,000. The total 
valuation in 1857 was 36,335,281 dols.; and in 1837, 
161,204,535 dols. The shipments of flour and grain in 
1857 were 18,000,000 bushels ; in 1887, 154,658,224 bushels. 
The receipts of corn for 1857 were 7,409,130 bushels ; in 
1887, 50,467,814 bushels. The receipts of timber in 1857 
were 459,639,189 ft.; in 1887, 1,880,168,000 ft. The 
tonnage of vessels which arrived in the district of Chicago 





been entered into boiler tube 10 another nut 12, on the central 





in 1857 was 1,753,413 ; in 1887, 4,421,560. 
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THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CorRESPONDENT.) 
(Concluded from page 130.) 

On the afternoon of May 15, the party went in a 
special train to visit the various mines in the region, 
and to form an opinion of the causes of Birmingham’s 
greatness. The Thomas mines were first examined 
and the almost inexhaustible supply of ore as- 
tonished the visitors ; the climax was reached when 
at these mines at Redding, a vein of Clinton ore 
varying from 10 ft. to 30 ft. in thickness was shown ; 
the annexed engraving shows this very remarkable 
formation. 

From this the thickness of the ore can readily be 
seen, and the writer was informed the vein con- 
tinues some 10 to 12 miles with varying thickness. 
The vein we inspected extended back three-quarters 
of a mile, and it is mined to about 300ft. from 
the surface, and the output is 1000 tons daily. 
For 100ft. it is soft red ore, with little or no 





hitherto overlooked, and from this has grown a 
great industry with a capital of several millions of 
dollars. The vein is about 4ft. 9in. thick, and 
| although there was a strike in process, yet evidences 
| appeared of prosperity and future profits. The daily 
| output was 3000 tons, and coal-cutting machines 
| were in use. The coal makes a hard and firm coke 
| well suited to sustain the iron ore, and was pro- 
| nounced by experts to be of very fair quality. From 
this place the party inspected the Ensley furnaces 
'of the Tennessee Coal and Iron Company, one of 
|the greatest institutions in the South, and in 
| which there is considerable English capital invested. 
One of their officials told your correspondent that it 
| took him just five weeks to inspect their various 
plants, and that at the conclusion of the inspection 

it was necessary to begin again on the furnace first 
/examined. It was at the Ensley furnace we saw 
| iron being shipped before it was cold, and so warm 

was it that leather gloves were used in handling it ; 
|which brings to mind a remark of our dear old 
| Holley to Mr. Sydney Gilchrist Thomas, when the 





was entertained nicely at the club, and some of the 
ladies liked the location so well that a party was 
formed that remained there overnight. 

The Ensley Land Company, which is the Ten- 
nessee Coal and Iron Company in point of fact, has 
a most ingenious method of disposing of its property. 
Inducements to settle there are offered to manu- 
facturers of standing, and a sale of lots is made, 
the proceeds of which are loaned to such manufac- 
turers as will agree to employ only such workmen 
| as will purchase a lot and live on the land. The 
|scheme looks well and seems to promise success. 
After dinner the party went to Bessemer, stopping 
en route at the Woodward Iron Company’s plant. 
Bessemer is known as the ‘‘ Marvel City,” and well 
deserves the title ; it impressed our party so much 
that a map of it (see next page) is thought to be 
well worthy of reproduction and study. 

On April 12, 1887, there was nothing of Bessemer 
but a primeval forest, and some three hundred 
people had gathered, mostly cut of curiosity, to see 





the sale of lots advertised. A large hotel was 











lime carbonate, and averages 50 to 55 per cent. of 
iron; for the next 100ft. the carbonate increases 
rapidly, the proportions being 25 to 35 per cent. of 
iron, and 40 to 45 per cent. of carbonate. This 
ore is known as the hard red ore, and it is not in- 
frequent practice to mix these ores in equal parts 
in the furnace, using no additional limestone. The 
ore mined is shipped 11 miles, and costs 75 cents 
per ton, 25 of which are freight charges. Wages 
here are from 1 dol. to 1.25 dols. per day, the men 
being mostly negroes. We found here the Rand 
drill, 18in. by 20in., and the duplex compressor, 
which, as usual, is doing very satisfactory work. 
Other mines were visited that afternoon, and the 
Herald reporter circulated among the members, 
trying to get their opinions of their visit, which 
naturally were extremely favourable ; so the next 
day the party was dubbed, ‘‘ Capitalists and scien- 
tific men of national repute,” which ought to 
be sufficient reward. Among other papers read 
that evening was one by Professor W. P. Phillips 
on ‘‘ Phosphate Slag,” in which he recommended 
its use as a fertiliser, stating the Southern States 
spent 10,000,000 dols. annually for phosphoric acid, 
and that phosphoric slag would yield it at a far 
lower price. 

The next day the party went to Ensley, stopping 
at the mines of the Pratt Coal and Coke Company. 
This organisation had a wonderful history, growing 


out of a small coal tract taken by a northern | 


gentleman in payment of a bad debt. Being a 
mining engineer he soon discovered a lower vein 









IRON ORE DEPOSITS AT REDDING, ALABAMA, 


| latter in his enthusiasm over the Bessemer process 
‘remarked: ‘ Holley, I could sit all day long on an 
ingot mould and see the steel run.”” ‘‘ Well,” said 
Holley, ‘‘ you'll have to send to England to get one 
cool enough to sit on.” 

This great company, with a capital of 10,000,000 
dols., controls the following : 

Three furnaces at South Pittsburg, Tenn., one 
of them having been completed and blown in dur- 
ing March ; two at Birmingham, one at Cowan, and 
it is building four at Ensley City, three of which 
are nearly finished, besides the extensive coal 
mines in the south. At the Tracy City division 
the output of coal was 426,274 tons, of which 
257,685 tons were converted into coke. The profits 
of this division were 94,709.31 dols. At the Pratt 
mines 718,824 tons of coal were mined, the profits 
being 185,721.75 dols., while a number of new coal 
and ore mines have also been opened to supply the 
new furnaces under construction. 

The four-furnace plant at Ensley received careful 
attention. Each stack is 80 ft. by 200 ft., being 
the largest in the South ; only one was in blast, and 
the output was 160 tons daily. The second stack 
was to be blown in that week. At Ensley we found a 
nice club-house and a number of pretty residences, 
while the town itself was laid out on a grand scale. 
There were avenues 100 ft. in width laid out with 
/numerous streets intersecting them at right angles. 
In the judgment of the writer a much prettier effect 
is obtained by laying out curved streets and thus 
avoiding a certain stiff regularity. The Institute 
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speedily erected, being the building used at the 
New Orleans Exposition for the Mexican exhibit, 
and called the ‘* Montezuma.” In ten months what 
was the result? The population numbered 4000. 
There are seven lines of railroad running to the 
city, and 350 buildings of considerable size have 
been erected. 

Among the principal buildings are the following : 
The Adler Block, 100 ft. front and three stories 
high, of brick with iron pillars and cornices; 
several banks built of pressed brick and decorated 
with stained glass, cut stone, &c. ; the Charleston 
Block, built of brick and marble, and costing 
125,000 dols., extending 300 ft. by 100 ft. deep; 
the Grand Hotel, of brick, cut stone, and terra 
cotta, costing 50,000 dols. ; and the Palmetto Block, 
also 300 ft. front by 100ft. deep. There are several 
other hotels, and many other handsome buildings ; 
there are besides churches enough to satisfy all de- 
nominations and all shades of doctrine. 

Five large real estate agencies flourish here, 
having capital varying from 1,200,000 dols. to 
200,000 dols., and concessions are made to any 
reputable industry desiring to locate. As an 
evidence of the labour going on here, it may be 
stated that the pay roll within the city limits is 
100,000 dols. per month, and within three miles of 
it 150,000 dols. per month. Terms for land are 
usually a quarter cash and the balance in yearly 
payments for four years, the interest being (think 
of it, Mr. Goschen) 8 per cent. This city supports 
among other industries a 28-column daily paper 
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and has a most industrious staff of reporters. Our 
party was ‘“‘interviewed,” and our family history 
laid open to this little city. We found it best to 
tell these reporters something or else they put in 
what they chose. This conclusion was a matter of 
experience, just as the guest preferred to have the 
waiter bring him a plate of butter and a plate of 
flies, ‘‘ for,” said he ‘‘ they mix better when one has 
control of both ingredients,” and we mixed up our 





own notices in just this manner. There are two 


burning of the car would have happened in the 
ordinary process, and it was plainly the duty of 
the railroad company to furnish cars. The coke 
was of good quality, and seemed firm and brittle. 
It was claimed in one of the papers read that this 
coke was better than that of Chattanooga. 

That night ensued a flow of wit and a general good 
time, known as the annual dinner. Our scintillating 
secretary was at his best, and that means every one 
had a good time. 
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new furnaces building and a rolling mill of a 
capacity of 125 tons per day ; this mill will employ 
600 men and contain 24 puddling furnaces. The 
Bessemerists say they will have 15,000 people there 
within a year, but no doubt they say a great many 
things beside their prayers ; still it is a ‘‘ marvel 
city.” 

The day following the Institute was filled with 
such science as its capacity could absorb during the 
morning, and in the afternoon some of us went to 
the Gates City Rolling Mill and the Trussville 
Furnace. One thing we saw of interest was the 
new coke ovens just erected by the Tennessee Coal 
and Iron Company, a description of which will 
prove interesting to your readers. They are being 
constructed by Mr. Richard Thomas, of Carbondale, 
lL, at No. 3 mine, and consist of a plant of sixty- 
three of his patent coke ovens. This isa new oven, 
for which great advantages over the beehive form 
are claimed. Each oven is 6 ft. wide, 36 ft. long, 
and 5 ft. high in the clear. A 14-in. wall divides 
the ovens. They are charged from the top the} 
same as a beehive oven, taking a charge of 12 tons'| 
to each oven. Steam machinery, mounted on| 
wheels, will be run in front of the ovens for draw- 
ing out the charge after the coke is made. The! 


























The next day the party went to Blockton on a 
special train to visit the Cahaba coal mines, stopping 
on the way to see slope No. 5 of the De Bardeleben 
coal mines, where they went into the hill about 
1300 ft., and beheld a fine vein of coal. 

At Blockton we had a fine opportynity of seeing 
the choicest piece of coal property ia the State of 
Alabama. Mr. T. H. Aldrich is the president of 
this company, and its success is largely due to his 
wonderful enterprise, shrewdness, and good business 
management. This gentlemen is from the North, 
and has been here about seven years, in which time 
he placed himself in the foremost ranks of southern 
workers. The property lies in three counties, and 
consists of 36,000 acres of well-timbered coal ground. 
Under Mr. Aldrich’s direction railroads have been 
built to various portions, and the different veins 
developed. Six mines are now in operation and two 
seams of coal are being worked, the one of 6 ft. 
with no parting and the other or lower vein of 3 ft. 
to 34 ft. All the latest and best machinery is em- 
ployed and every effort to save labour is made. 
The capacity of the various mines at present worked 
is 2500 tons per day. The company had just com- 
pleted 300 beehive coke ovens, and samples of their 
output were shown which completely justified the 


mouth of the oven is a few inches wider than the | statement Mr. Aldrich had made at Birmingham, to 
back part, permitting the charge to slide out freely. | the effect that there was no difficulty in making 
When the charges are drawn the oven can be re-| good coke if the operators would only see that the 
charged immediately, thus keeping them at a greater | material was properly selected, and that the work- 
heat and making a better quality of coke. This|ing was made with judgment, in other words, if 
. will be the first of this class of ovens built in this | sufficient pains were taken. He showed a firm, clean 
part of the South, and the result will be anxiously | and brittle sample not-unlike the famous Connels- 
looked for by others interested in coke making. | ville coke, and it was by far the best in appearance 
When all four of their furnaces are in blast it will|we had seen in the South. The entire product of 
require a large amount of coal from these mines | these ovens is already contracted for, and it was 
daily to keep them supplied with coke. The steam | pronounced by all to be satisfactory in the highest 
ram is used to empty them, shov-ng out the entire | degree. 

charge into a sheet-iron car, which has an overhead| Themines are being worked on scientific principles 
sprinkler. This is turned on, the coke thoroughly |and the best modern appliances for ventilating and 
drenched, after which it is pushed off this car and |for pumping are being employed. The company 
- allowed to fall into a gondola railroad car some | employs 750 men and owns four locomotives, three 
feet below, and is thus broken up. We do not wish | of which are Baldwin Moguls, The following analysis 
to be too critical on a new enterprise, but the coke | of the coal and coke produced will be found of 
was not so cool but that it set fire to the car several | interest. 

times; otherwise the matter may have been said | Analysis of the Coal and Coke of the Cahaba Coal Minin 
to be ‘‘successful.” As a medical friend once | - Changing. - 
said in describing an operation toa class of students | Coal from ‘* Woodstock” or 3 ft. seam: 

in the hearing of the writer: ‘‘Gentlemen, thiswas| Fixed carbon sens eee cay tone 

one of the most beautiful and successful operations | Volatile matter 

it has ever been my good fortune to witness ; true, | » RRR eee mee 
the patient died under it, but then that would have | 1 
occurred in any event.” So we had no doubt the} Sulphur 
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41. 
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Coal from ‘‘ Underwood” or 6 ft. seam : 
Moisture 3 Ps: 5% 
Volatile matter 
Fixed carbon 
Ash Ks 


sh... 
Sulphur 


Coke from ‘*‘ Underwood” seam : 
Volatile hydro-carbo 
Fixed carbon 
Sulphur 
Ash 


To give your readers an idea of the future of the 
coke business in this State, it may be said that at 
present there are 1673 ovens in use, and 1600 more 
contracted for, and that the output of almost all of 
them is already engaged. 

On leaving the Cahaba mines the party went 
to see the ore beds of the Thomas Furnace Com- 
pany. A small opening had been made by cutting 
the face of the hill, and two horses and carts were 
being loaded with the ore, which was dumped 
into a hopper and mixed, crushed, screened, and 
dropped into a car. The property consisted of 
600 acres, and the richness of the ore made more 
than one furnaceman sigh and regret it was not 
nearer Pittsburg. 

The next day the party started for Anniston, and 
with the exception of a delay caused by a broken 
flange which threw the train off the track, they 
arrived in comfort. When the car was bumping on 
the ties, some of the gentlemen, who were white as 
a sheet (rather a rare occurrence in the South), 
besought the ladies, who were perfectly cool, not to 
be frightened, which, to say the least, was amusing. 
The road, however, was in good order, and is not 
the one where the passenger congratulated the con- 
ductor that the train was running so much more 
smoothly than it had a mile or two back, and 
was told, ‘‘Oh, yes! we are off the track now.” 
Anniston is called the ‘‘ Model City” and certainly 
has a beautiful hotel called the Anniston Inn. In 
1872 the Woodstock Coal and Iron Company, with 
a capital of 140,000 dols., started. They built a 
50-ton charcoal furnace, and in 1879 another ; in 
1881 this company formed another with a capital of 
250,000 dols. and built a cotton factory with 12,000 
spindles. In 1882 car works were built, streets 
macadamised, electric light plants installed, and a 
40,000 dols. church erected ; within the next three 
years 2,000,000 dols. had been expended and a 
60-mile narrow gauge railway built. In the latter 
part of 1886 coke furnaces were built at a cost 
of 500,000 dols., with a capacity of 100,000 tons per 
annum. They also put 1,500,000 dols. into the 
Cahaba Coal Company, and are building gas 
and water pipe works at present to employ 900 
hands and turn out 200 tons of iron pipe daily. 
Another railroad is being built at a cost of 
1,000,000 dols., which will give Anniston a closer 
connection with the west. But a short time since 
the United States Rolling Stock Company offered 
to establish an immense car works, employing 1000 
skilled mechanics, provided the present car works 
could be secured as a nucleus at 225,000 dols., and 
that the Anniston people would contribute 150,000 
dols. to the cash capital of 1,000,000 dols., making a 
total from Anniston of 375,000 dols., and this was 
done at once. 

The following improvements, according to the 
Manufacturer's Record, are being made: A new 
foundry, 130 ft. by 84 ft.; the axle forge doubled in 
capacity ; a machine and blacksmith shop, 825 ft. by 
105 ft. ; paint shop, 325 ft. by 96 ft. ; car repairing 
shop, 500 ft. by 96 ft. 

The wood-working shop, which is arranged to 
take the rough lumber in at one end and turn out 
from twenty to twenty-five cars daily from the 
other, is 1000 ft. by 105 ft. ; this building is fitted 
with wood-working machinery from Fay and Co., of 
Cincinnati, O., and with engines of 500 horse- 
power. The blacksmith shop has 225 horse-power 
engines and machinery supplied by Bement, Miles, 
and Co. A new rolling mill to roll 40 tons a day 
is to be constructed. The works, when in full 
operation, will employ 1000 mechanics. And no 
debt has been incurred in all this, nor have any 
township bonds been issued. f 

The town has three banks with ample capital. 
No wonder, then, they call it the ‘‘ Model City.” 
Certainly it may be considered a model for any 
country to follow. 





In closing this notice it may be said that the 
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Institute thoroughly enjoyed their visit to An- 
niston. We were surprised at what we saw and 
delighted with the attention we received. The 
warm-hearted southern hospitality was found to 
be all and more than we had anticipated, and it is 
quite safe to say the Institute has never had a 
more successful meeting. 

The following is a list of the papers read at the 
meeting : ‘‘ The Bleichert System of Cable Tram- 
ways,” by E. G. Spilsbury ; ‘‘ Locked Rope,” by 
the same author ; ‘‘ Calculations on the Heat Gene- 
rated and the Areas of Chambers and Passages 
required in the Use of Blast-Furnace Gases, for 
Heating Boilers,” by T. C. Roberts; ‘‘ Phosphate 
Slag, its Importance as a By-product, and its Value 
as a Fertiliser,” by Professor W. B. Phillips ; 
“The Taylor Gas Producer, in Practice,” by W. 
J. Taylor, Chester, N.J. ; “‘ Notes on Arsenic De- 
terminations,” by R. C. Canby; ‘‘ The Determi- 
nation of Phosphorus in Iron and Steel,” by Peter 
W. Shimer ; ‘‘ The Development and Statistics of 
the Alabama Coalfield for 1887,” by C. A. Ash- 
burner ; ‘‘ Large Furnace on Alabama Materials,” 
by F. W. Gordon ; ‘‘ Prominent Sources of Iron 
Ore Supply,” by J. Birkinbine ; “‘ The Efficiency 
of a Steam Boiler using Blast-Furnace Gases,” by 
J. E. Denton ; ‘‘The Petit Anse Salt Mine,” by 
R. A. Pomeroy, of Louisiana ; ‘‘The Feasibility 
of using Cheaper Fuels in the Blast Furnace,” by 
J.T. Wainright ; ‘‘ Notes on Certain Iron Ores 
and Coals in Alabama, and on the Improvement in 
Blast-Furnace Practice in the Birmingham Dis- 
trict,” by A. F. Brainerd ; ‘‘An Experiment to 
Determine the Causes of Freezing of Compressed 
Air Engines in Mines and Tunnels,” by J. E. Den- 
ton ; ‘‘ A Bessemer Steel Plant of 1888,” by J. F. 
Wilcox ; ‘‘The Grading of Birmingham Pig Iron,” 
by Kenneth Robertson ; ‘‘ Experiments to Test 
Hoefeis’ Theory of Blasting,” by F. Firmstone ; 
‘Mining in Soft Ore Bodies at Loomoor, Va.,” 
by W.S. Hungerford ; ‘‘The Segregation of Cop- 
per-Silver Alloys,” by F. F. Claussen; ‘‘ The 
Losses in Wasting Gold Ores, and the Volatility of 
Gold, by S. B. Christy ; ‘‘ Notes on the Gogebic, 
and on some of the Mines of Aspen Mountain, 
Pitkin County, Col.,” by Carl Henich. 





THE LICK OBSERVATORY.—No. III. 

WE have now to deal with the magnificent equa- 
torial telescope of 36 in. aperture which forms such 
a striking feature in the equipment at Mount 
Hamilton, and we shall in the first place describe 
the instrument and its mounting, leaving for a 
future article particulars of the dome in which it is 
contained and the special arrangements for facili- 
tating its use. The general arrangement of the 
telescope in its dome is well shown by the two per- 
spective views (which we shall hereafter refer to as 
Figs. 9 and 10) which formed the two-page illus- 
tration published with our last issue, the left-hand 
engraving giving a side view, and the right-hand 
engraving a view looking from the eye end of the 
instrument. On page 164 of our present issue we 
give in Fig. 11 a section of the mounting through 
the centre lines of the polar and declination axes, 
and in Figs. 12 and 13 sections of the object glass 
mounting and the eye end of the telescope respec- 
tively, while on pages 156 and 157 we give views 
of various details to which we shall refer in due 
course. : 

The object glass is, as we have said, of 36 in. clear 
aperture, and is the work of Messrs. Alvan Clark 
and Sons, of Cambridgeport, Massachusetts, the 
veteran Mr. Alvan Clark, who died last year at the 
age of eighty-three, having himself taken an active 
share in its completion. Both the crown and flint 
discs of which it is composed were manufactured 
by Feil, of Paris, the flint disc having been sup- 
plied in 1882, while the crown disc (after nineteen 
failures) was successfully cast in September, 1885. 
The convex crown glass has its front and back 
faces worked to curves of 259.52 in. radius, while 
the double-concave flint disc has a radius of 
239.59 in. on its front face and 40,000 in. (3333 ft.) 
on its back face. The two discs are mounted 6.5 in. 
apart, as shown by the section, Fig. 12, and the 
objective has a focal length of 678 in. (56 ft. 6 in.). 
A perspective view of the object glass and its cell 
18 given in Fig. 18 annexed. 

_ Besides the visual objective of which we have just 
given particulars, and which was completed by 
Messrs. Clark in 1886, the telescope is provided 
with a third lens (of crown glass) acting as a corrector 
for photographic work. A glass disc for this 








lens was cast by Feil at the same time as the crown 
disc for the visual objective, but this disc was not 
successful, and it broke in the hands of Messrs. 
Clark in 1886. On this occurring the trustees of 
Yale College kindly consented to sell at its cost 
price their 27-in. flint disc, but on investigation it 
was found that the glass of this disc was of too 
yellow a tint for photographic work, and in 1887 
Mr. Alvan G. Clark proceeded to Paris and obtained 
another crown disc from Feil, and this was success- 
fully worked. The photographic lens—which when 
in use is mounted on front of the visual objective— 
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is 33 in. in diameter, and its application shortens 
the focal length of the telescope 10 ft., so that the 
photographic plate-holder is a considerable distance 
from the eye end of the tube. Special means have 
been devised for readily applying and removing the 
photographic corrector, which latter will be seen 
mounted in a small carriage on the floor of the 
observatory in the two perspective views which we 
published last week. 

The mounting of the telescope was performed by 
Messrs. Warner and Swasey, of Cleveland, Ohio, 
to whom we are indebted for the drawings from 
which our detail views have been prepared. With 
the exception of the arrangements at the eye end, 
which were drawn out by Professor Bull, of 
Madison, from sketches furnished by Professor 
Langley and Professor E. 8. Holden, the firm just 
named are responsible for all the details of the 
design, which has been worked out with very great 
care and attention to convenience in working the 
instrument. 

As will be seen from the perspective views pub- 
lished last week, and the section on page 164, the 
hollow cast-iron column on which the telescope is 
carried is of rectangular section, and for convenience 
in transit, is built up of five sections well bolted 
together by internal flanges. At the top the column 
measures 4 ft. by 8 ft., these dimensions increasing 
to 5 ft. by 9 ft. at the floor line, where it spreads 
out rapidly to a base 10 ft. by 16 ft. bearing on the 
foundation. At this point the weight is distributed 
over a series of large steel screws which afford the 
means of adjusting the position of the polar axis. 

On the top of the column is mounted the head 
carrying the bearings for the polar axis, as shown 
by Fig. 11, page 164, the centre of motion, or point 
of intersection of the polar and declination axes, 
being 37 ft. above the base. Around the head is a 
balcony to which access is given by a spiral staircase 
encircling the column as shown by the perspective 
views, this staircase having a landing at the base 
of the upper section where there is a door giving 
access to the driving clock which is contained in the 
column as shown in Fig. 11. The column and head 
weigh together 21 tons, and the total weight of the 
telescope complete is 40 tons. 

The mounting provides for handling the telescope 
by the observer at the eye end or by an assistant in 
the balcony just mentioned, while an assistant on 
the floor can also by an endless rope on the north 
side of the pier give a quick motion in right ascen- 
sion or by an endless rope on the west side of the 
pier give a quick motion in declination. An ob- 
server at the eye end can perform the following 
operations : 

1, Clamp in declination. 

2. Give slow motion in declination. 

3. Read the declination circle (two verniers). 

4, Clamp in right ascension. 

5. Give slow motion in right ascension. 

6. Start or stop driving clock. 


7. Read the right ascension circle (one micro- 
scope). 

An assistant on either side of the balcony can : 

8. Clamp in declination. 

9. Give quick motion in declination. 

10. Give slow motion in declination. 

11. Clamp in right ascension. 

12. Give quick motion in right ascension. 

13. Give slow motion in right ascension. 

14. Stop or start driving clock. 

15. Read the right ascension circle (two micro- 
scopes). 

16. Read a dial showing approximate declination. 

The general arrangement of the clamps and gear 
for effecting the above-named movements is shown 
by the section, Fig. 11, on page 164, but we hope on 
a future occasion to be able to illustrate these devices 
in full detail. Meanwhile we may mention, as 
showing the delicacy with which the telescope is 
mounted, that a pressure of 10 Ib. on the spokes of 
the quick motion wheel in the balcony will move 
the instrument on right ascension. 

The polar axis is of steel 10 ft. long, 12 in. in 
diameter at its upper, and 10 in. in diameter at its 
lower bearing, and having a hole 6 in. in diameter 
extending throvgh its entire length. At its upper 
end this axis has formed on it a flange 28 in. in 
diameter and 3 in. thick, this flange forming the 
attachment to the casing of the declination axis as 
shown in Fig. 11. The total weight of the polar 
axis is 2700 1b. Through the central hole pass the 
shafts by which the observer at the eye end works 
the right ascension clamp and slow motion. 

The bearings of the polar axis are of the best 
Babbit metal, but they carry only a small part of 
the load. In the case of the upper bearing the 
greater part of the weight—about 20,000 lb.—is 
received by a series of anti-friction rolls arranged 
as shown in the detail view Fig. 14, page 156. 
These rolls, which are of hard steel, are each 3 in. 
in diameter by 5 in. long, and they are connected 
as a live ring with their axes running on hardened 
and ground steel balls ;; in. in diameter. The 
arrangement of these balls and the manner in which 
the live ring is made up is shown by the sections 
at AB, CD, and EF, Fig. 14. As shown in Fig. 
11 this live ring encircles the polar axis just above 
the upper bearing, and it runs in a steel ring the 
upward pressure of which is given by a pair of 
steel levers, the long arms of which pass down 
inside the head and are operated upon from the 
outside by a screw connected to their lower ends 
as shown. 

Of course the polar axis is subjected to consider- 
able end thrust (about 14,000 lb.), and this is taken 
by a series of 47 hardened and ground steel 
balls 1 in. in diameter, arranged to run in two 
concentric grooves in hardened and ground steel 
plates as shown in the detail view Fig. 15, page 156. 
There are 27 balls in the outer and 20 balls in the 
inner grooves. 

The declination axis, which weighs 2400 lb., is 
also of steel. It is 10 ft. 6 in. long, 10 in. in dia- 
meter at its upper and 9} in. at its lower bearing, 
and has a 4-in. hole extending right through it. 
At one end is formed on ita flange 26 in. in dia- 
meter by 24 in. thick, by which it is attached to the 
cast-iron centre piece of the telescope tube, as 
shown in Fig. 11. 

The declination axis is, like the polar axis, pro- 
vided with bearings of Babbit metal, but its chief 
weight together with that of the tube and its at- 
tachment (about 9000 Ib.) is balanced on a set of 
anti-friction rolls which surrounds the axis just 
above the upper bearing, as shown in Fig. 11. 
The balancing is effected by the large disc shown in 
Fig. 11 attached to the lower end of the axis. The 
anti-friction arrangement just referred to is similar 
to that employed for the polar axis, except that the 
rolls are smaller, being 24 in. in diameter by 2? in. 
long. The ring in which these rolls run is-sup- 
ported by a pair of levers (seen in the perspective 
views published last week) which lie parallel to the 
sleeve in which the declination axis is mounted, and 
which have their lower ends attached to an annular 
weight encircling that sleeve just above the coarse 
declination circle. Being thus placed the levers 
take the same proportion of the total load from the 
Babbit metal bearings, whatever the position of 
the declination axis may be. 

Referring to Fig. 11, it will be seen that the 
circular weights by which the tube, declination, &c., 
are balanced in relation to the polar axis, are 
mounted on a rod which forms a prolongation of 





the declination sleeve (and not of the declination 
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axis), so that the weight of these counterbalances| The focussing of the main draw tube at the eye 
does not come on the axis bearings. The rod on | end is effected by a wheel concentric with it and 
which the weights are mounted consists of a steel | surrounding it, the wheel acting on three screws 
shaft having a brass casing shrunk on it, a coarse | symmetrically placed and parallel to the axis. The 
thread being cut on this casing, so that the weights | eye end is also surrounded bya large ring which 
cau be adjusted by turning them backward or forward. | Supports the various handles for actuating the 

The telescope tube consists of a central section | clamps and slow motions, and which also carries 
of cast iron, strongly ribbed, to which two sections | the reading microscopes and finders as well as a 
of sheet steel are attached. The diameter of the | small sidereal clock with a chronometer movement 
tube is 4 ft. at the centre, 38 in. at the object glass |and twenty-four hour dial. The handles for the 
end, and 36 in. at the eye end, while the sheet right ascension motions and clamp are notched so 
steel portions vary from }in. thick at the centre |that they may readily be distinguished in the dark. 





Fig 15. 











diameter, and has coarse graduations to five minutes 
and large figures on its outer edge, while on the 
northern face it is graduated on silver to 20 seconds, 
and can be read by the assistant on the balcony by 
micrometer microscopes to single seconds. Attached 
to the head at the upper end of the large bearing 
for the polar axis, is a fixed hour circle, graduated 
to 20 seconds, and read by a vernier through a 
series of prisms by the astronomer at the eye end 
of the telescope to four seconds. 

On the declination sleeve near the tube of the 
telescope is placed a fine declination circle, 3 ft. 
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to ,4in. thick at theends. When the telescope is 
in a horizontal position the flexure of the tube with 
the object glass and permanent counterbalance is 
4 in. only, while with a load of 1 ton added at each 
end the flexure is increased to } in. 

A’ section of the eye end of the telescope is 
given in Fig. 13, page 164, while Figs. 16 and 17, 


annexed, give side and end views respectively of | 


Dee Fine Circle 








The relative positions of the various handles and | in diameter, graduated to five minutes, and read from 
finders are clearly shown in Figs. 16 and 17. The | the eye end of the telescope by two small telescopes 
electric switches for stopping and starting the | to 12 seconds; while on the outer end of the declina- 
driving clock and for illuminating the fine circles ‘tion sleeve is placed the coarse declination circle, 
are also attached to the ring above mentioned. 6 ft. in diameter, graduated to degrees. On one 

The telescope has three permanent finders of 6 in., | side of the declination sleeve, near the coarse de- 
4in.,and 2}in. in diameter respectively, the positions | clination circle, is the declination dial already men- 
of these being shown by Fig. 17. The 6 in. finder | tioned, 20 in, in diameter, and graduated to degrees ; 


this part of the instrument. From these views it|is provided with a micrometer so as to enable the | this dial can easily be read by the assistant on the 


will be seen that the eye end is provided with a 
revolving jacket provided with bearings into which 
a pair of steel bars can be fixed to carry the spec- 
troscope, as we shall explain when describing that 





telescope to be kept exactly pointed on a star when | balcony, in any position of the telescope. 

taking photographs. In addition to the three finders | The driving clock, of which we give a perspec- 
above named the 12 in. telescope already described tive view in Fig. 19, opposite, is, as we have 
as belonging to the 25 ft. dome (see page 83 ante), already stated, contained in the upper section of 


accessory. The revolving jacket, which is always | can also be mounted as a finder to the big telescope, the column (see Fig. 11). It is, on a large scale, 
in position, also carries the position circle, clamp | brackets for carrying it being provided on the tube. | practically similar to those employed by Messrs. 


and slow motion screws, &c. 


The hour circle on the polar axis is 3 ft. in| Warner and Swasey on their smaller instruments 
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DRIVING CLOCK FOR 36-IN. EQUATORIAL TELESCOPE. 
CONSTRUCTED BY MESSRS. WARNER AND SWASEY, CLEVELAND, OHIO, U.S.A. 
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but numerous details in its construction are changed 
to meet the requirements of the heavier work it is 
called upon to do. The drum shaft is supported 
on ball bearings and the step for the pendulum 
shaft is of a like construction. The details of the 
anti-friction arrangement for the drum shaft are 
shown in»Fig. 20, annexed. The speed of the 
clock is controlled by a frictional governor of the 
cross-armed type, this governor being so propor- 
tioned as to be nearly isochronous, a very small 
increase of speed materially affecting the frictional 
resistance. The speed of the governor is regulated 
by turning the governor weights cn their axes, 
their centres of gravity not coinciding with these 
axes. The weights are graduated so as to enable 
this adjustment to be readily made. One of the 
shafts, which turns once per minute, carries a 
chronograph drum which is connected with the 
system of electric circuits at the switchboard in 
the hall of the observatory. An electric control 
keeps the rate of this chronograph in agreement 
with that of a standard astronomical clock. The 
control is so connected with the chronograph that 
any clock recording on it regulates the driving 
clock of the telescope. Thus it can be equally well 
controlled on either sidereal or mean solar time. 

We have already stated that when the photographic 
correcting lens is applied to thetelescope the combina- 
tion has a focal length of 46 ft., or 10 ft. shorter than 
the visual focus. As it would not be practicable to 
remove that portion of the tube at the eye end on 
account of its size and weight, in addition to the un- 
coupling of the various shafts and tubes running to 
the eye end, it was thought best when using the 
telescope for photography to leave the tube and all 
its attachments just as required for the visual work, 
and to cut an opening into the side of the tube 
sufficiently large to receive a plate-holder that 
would hold a 20 in. by 20 in. plate. This arrange- 
ment leaves the 10 ft. of the tube, from the photo- 
graphic focus to the eye end, available for an 
enlarging attachment. The opening cut out of the 
tube is large enough to admit a holder 23 in. square, 
and it was made 12 in. wide in order to give room 
to reach inside the tube for any adjustment that 
might be required. The photographic carriage can 
also be moved to the upper or lower edge of the 
opening, leaving a manhole 23 in. by 12 in. to the 
interior of the tube. 

The photographic attachment consists of two 
parts, the frame and carriage. The frame is made 
of two rings which nearly equal the outside dia- 
meter of the tube, these two rings being held 
rigidly together by four turned rods about 20 in. 
long, which serve as guides on which the carriage 
slides. The frame is attached to the tube by means 
of screws that can be adjusted so as to tip the frame 
in any direction, so that the photographic plate can 
be brought in perfect focus over its entire surface. 

The carriage has a motion of about 12 in. in the 
direction of the axis of the tube, and is moved by 
a screw which is connected by bevel gear to a shaft 
at right angles with it, this shaft projecting through 
the outside of the tube where there is a handwheel 
for turning it. On the same shaft near the hand- 
wheel is a graduated index which enables the 
carriage to be moved backward and forward out of 
focus when necessary, and then to be turned toa 
graduation which is the exact focus. Also as the 
whole tube changes its length by the variation of 
temperature, the index can be set for the mark 
which corresponds to the focus for a given tempera- 
ture. The carriage is provided with grooves into 
which the plate-holder slides, and also with springs 
and catches for holding the plate-holder in position, 
similar to a photographic camera, It also has large 
shutters, which can be worked quickly from the 
outside of the tube. The enlarging attachments con- 
sist of an enlarging lens of 2 in. aperture and 12 in. 
focus, and a shutter, for time and instantaneous 
exposures, both lens and shutter being attached to a 
frame that slides into the grooves of the carriage in 
place of the regular plate-holder. The enlarging lens 
is mounted on a sliding tube which can be adjysted 
through the long opening in the telescope tube when 
necessary. At the eye end of the telescope the 
largest adaptor is taken out when the photographic 
enlarging apparatus is in use, and the small camera 
is connected with the focussing tube into which is 
projected the large image. 

The system of counterbalancing adopted for the 
Lick telescope differs materially from that gene- 
rally used. It would be very troublesome on so 





large an instrument to readjust the balance by 
changing the position of the weights when any piece 
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is added or taken from it, and the telescope, there- 
fore, always carries the maximum load, so that 
when the photographic corrector, the spectroscope, 
or any physical apparatus is attached, its equivalent 
in weight is taken off at the same place. 

It is most satisfactory to know that according to 
the latest reports the big telescope has thoroughly 
fulfilled the anticipations to which the reputation 
of its makers naturally gave rise. Of course little 
regular work has yet been done with it, but it 
appears to have quite proved its capabilities. On 
this point we cannot do better than conclude the 
present article by quoting the following passages 
from a private letter addressed by Professor 
Holden, early in July, to a gentleman in San 
Francisco, and which has been published in the 
Daily Alta California: 


‘* The Lick Observatory is beginning to present a very dif- 
ferent appearance, both by night and by day, from the one 
it lately had during its period of construction. At night 
the windows which have been so long dark show the 
lamps of the astronomers gleaming through them. The 
shutters of the observing slits are open; and the various 
instruments are pointed through them at the sky. The 
actual work of observing has begun, and the purpose for 
which the observatory was founded—to be ‘ useful in pro- 
moting science’—is in the way of being accomplished. 
Professor Schaeberle, late of Ann Arbor, has commenced 
the long task which has been assigned to him, namely, to 
fix with the very highest degree of precision possible to 
modern science, the position of the ‘fundamental stars’ 
with the Repsold meridian circle. The time service for 
railway use is now conducted by Mr. Hill (late assistant 
to Professor Davidson), which leaves Mr. Keeler free to 
tnake the necessary studies of the great star spectroscope, 
which is one of the most important accessories of the 36-in. 
equatorial. Mr. Barnard is assiduously observing comets 
and nebule with the fine 12-in. equatorial, and getting the 
photographic appliances in readiness to be used with the 
great telescope. He has already discovered twenty new 
nebulz, found in the course of his sweeps for new comets. 
To show you some of the advantages of our situation here, 
I may tell you that Professor Swift, of Rochester, has a 
fine 16 in. equatorial by Alvan Clark, and has discovered 
many faint nebule by its use. Two nights ago Mr. 
Barnard was examining some of these excessively faint 
objects by means of the 12 in. telescope (which gives only 
a little more than half the light of Professor Swift’s), and 
in the field of view where Professor Swift had mapped 
only one nebula Mr. Barnard found three, two being, of 
course, new. This is due not only to the observer’s skill 
and keenness of eye, but in great measure to the purity 
and transparency of our atmosphere here. 

**The Eastern astronomers have given up the observa- 
tion of Olber’s comet, which is now only about jz as 
bright as last year, but Mr. Barnard has succeeded in 
following it up to last night, when it finally became too 
faint to be seen even here. ‘These observations, which are 
several weeks later than those of other observatories, are 
of real value, as they determine a larger arc of the comet’s 
orbit, and enable its motion to be fixed with a much 
higher degree of accuracy. Mr. Keeler is just reducing 
his observations of the faint satellites of Mars, made with 
the large telescope during the past months, Yvuucan gain 
some sort of an idea of the immense advantage of the 
great telescope in such observations, when I tell you that 
the brightness of the satellites as observed by him was 
only about one-sixth of their brightness at the time of their 
discovery. We can, then, make satisfactory observations 
of objects which are six times fainter than those very 
minute satellites of Mars were when Professor Hall dis- 
covered them in 1877 with the great telescope at Washing- 
ton. I am becoming familiar with the performance of the 
large telescope and learning how to get the very best work 
from it. It needs peculiar conditions ; but when all the 
conditions are favourable its performance is superb. Iam, 
as you know, familiar with the action of large telescopes, 
having observed for many years with the great refractor 
at Washington, but I confess [ was not prepared for the 
truly magnificent action of this, the greatest of all tele- 
scopes, under the best conditions. Ihave had such views 
of the bright planets (Mars and Jupiter), of nebule, the 
Milky Way, and some of the stars, as no other astronomer 
ever before had. Jupiter, especially, is wonderfully full 
of detail that I had not begun to see before. The discs of 
his moons can be readily noted in smaller telescopes ; but 
here they are full and round like those of planets. I am 
almost of the opinion that the curve of Jupiter’s shadow 
might be seen on the surfaces, under favourable circum- 
stances, when the satellites suffer eclipse. There is reason 
to believe that the satellites of Jupiter, like our own 
moon, present always the same face to their planet. This 
can be studied here to great advantage if the discs 
present any of the markings which sre reported by other 
observers. 

“Phe Milky Way is a wonderful sight, and I have 
been much interested to see that there is, even with our 
superlative power, no final resolution of its finer parts into 
stars. There is always the background of unresolved 
nebulosity on which hundreds and thousands of stars are 
studded—each a bright, sharp, separate point. The famous 
cluster in Hercules (where Messier declared he saw ‘no 
star’) is one mass of separate individual points. The 
central glow of nebulosity is thoroughly separated into 
points. I have been specially interested in looking at 
objects which are familar to me in other telescopes and in 
comparing our views with the drawings made by Lord 
Rosse with his giant 6 ft. reflector. Theoreti ly, his 
telescope should show more than ours, for his collected the 


most light. But the definition (sharpness) of his is far 
behind our own, as we constantly see. For example, the 
ring nebulain Lyra is drawn by Lord Rosse with no central 
star. At Washington, one small star can be seen in the 
midst of the central vacuity, but here we are sure of see- 
ing three such at least. These are interesting on account 
of their critical situation in the nebula, not simply as stars. 

‘The great Trifid and Omega nebule are wonderful 
objects here. Not only is a vast amount of detail seen here 
which cannot be seen elsewhere, but the whole aspect of 
them is changed. Many points that are doubtful with 
other telescopes are perfectly simple and clear here. I 
have always considered that one of the great practical 


Quetta section was constructed by the Bolan staff, and not 
by the Sind Pishin at all, There is an arithmetical error 
of a lakh of rupees in the deduction for stores transferred 
to Chummum extension. And this deduction itself is 
quite wrong, the writer having apparently mixed up what 
is called the ‘‘ Kandahar Reserve” with the Sind Pishin 
Railway. 

We can now present the figures in their true signifi- 
cance, 
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triumphs of this telescope would be to settle, once for all, 
the doubts that have arieen and that will arise elsewhere. 
Now, I am sure that we shall be able to do this, and ina 
way to end controversy. 

** Of course you understand that the period of construc- 
tion here is not yet quite over, though, I am thankful to 
say, it is nearly ended. We have been making our obser- 
vations, so far, under great disadvantages, and now that 
we see the way out of most of them, and look forward to 
work uninterrupted by machinists and constructors, we 
begin to realise the opportunity. It really takes time to 
understand how to utilise it in the very best way. A great 
telescope is not like an opera glass, which can be taken out 
of one’s pocket, and which is at once ready for use. It is 
a delicate and a complicated machine, which demands a 
whole set of favourable conditions for its successful use. 
Every one of these conditions has to be studied and under- 
stood, so that it can be commanded and maintained. We 
have been busy night and day in this work, and in com- 
pleting the thousand arrangements and contrivances 
which are essential in order to turn this vast establish- 
ment from a museum of idle instruments into a busy 
laboratory, where the inner secrets of the sky are to be 
studied. We feel sure now that in a comparatively short 
period we shall be in full activity. In the mean time 
every one of us is doing his best under the conditions,” 





FOOT-BRIDGE OVER THE RIVER OKER 
AT BRUNSWICK. 

WE publish this week a two-page plate showing the 
half-span of a foot-bridge recently erected in the town 
of Brunswick. This bridge crosses the River Oker 
with one span of 78 ft. 9in. and is of a very neat de- 
sign ; we intend in a future issue to give some further 
drawings of same, and at the same time to give a de- 
tailed description. 





THE SIND PISHIN RAILWAY. 
To THE Enitor oF ENGINEERING, 

Sr,—The articles on the Sind Pishin Railway that ap- 
peared in your issues of April 13 and 20, and May 25, 
have probably been more interesting to engineers in this 
country than in England. The extravagance of that line 
is so generally believed in, that the delay in appearance 
of the figures which were to prove it a financial success, 
excited fears lest the author had found his task too heavy 
a@ contract. 

Now that they have appeared, it is only another in- 
stance of the truth of the saying, that figures may be 
made to prove anything ; and as in this case a knowledge 
of the country is essential to arrive at a right conclusion, 
I hope you will allow me space to put the correct inter- 
pretation before gees readers, espscially as the matter is 
one of considerable public interest. 

Had the writer of the article contented himself with 
saying that Sir J. Browne and his staff were not respon- 
sible for the selection of the Harnai route, nor mainly for 
the extravagance of construction, those who are acquainted 
with the subject would have agreed with him, but his 
own statements refute the idea that the line could have 
been economical. 

He states that the rate of wages was 16 annas, whereas 
the normal is 4; that the cost of transport was ruinous 
and difficulties great, yet the line, by some mysterious 
ability on the part of the staff, was cheap compared even 
with lines that did not labour under such disabilities, 

He says that the cost of the line was 196,782 rs. per 
mile, yet the estimate for the permanent Bolan line 
through a similar country, but under much more favour- 
able conditions of transport and wages, was 223,754 rs. 
per mile. The reflective reader will ask why the Govern- 
ment do not employ the Sind Pishin staff, who, under 
more favourable circumstances, would of course beat their 
former record. The fallacy lies in the way the average 
rate per mile is obtained. 

Of the 224 miles lumped together as Sind Pishin Rail- 
way, a mountain line, the Bostan-Gulistan, the Kulla- 
Abdulla, and Durwazo-Quetta sections, and 38 miles of 
the S:bi-Quetta are mere platelaying on a bare plain, the 
actual length of line constructed in the difficult country 
and under the disadvantages enumerated, being 117 miles, 
which is the part generally known as the Sind Pishin 
Railway, supposed to have been so extravagantly con- 
ducted. The works on it may be classed as follows : 


_Section. Length. Description. 
Nari-Dalujal 30 miles Very heavy. 
Dalujal-Nasik .. 27 us Quite ordinary. 
Nasik-Sharigh .. 10 ,, Heavy. 
Sharigh-Durgi_.. i Ordinary. 
Durgi-Mangi oe i» Very heavy, 
Mangi-Khanai__... Heavy. 

Summing up, the totals are: 
Very heavy .. 35 miles 
eavy.. oe a a 4) 
Ordinary ka De ae 
117 





Other errors must be pointed out. The Durwazo- 











nam | Durwazo- 
= ‘aaa Gulistan. Abdulla. Quetta. 
| Rs. | Rs. | Res, Rs. 
Cost to March, 1887, 35,305,000 3,587,C00| 330,000 2,650,000 
Add to complete .. 4,387,C00 1,260,000 ' 495,000 
| 
Total .. __..}_ 89,692,000 4,847,000} 825,000 | 2,650,000 
Deduct military! { | | 
siding .. ‘B 125,000 275,000 , 250,000 
Total .. 3.4 89,567,000 4,472,000 | 575,000 2,650,000 





From which we get : 














Section. | Miles. | Cost, Rate per Mile. 
Rs. Rs. 
Sibi-Quetta eet «| 155 39,567,000 255,271 
Bostan-Gulistan .. oo 34 4,472,000 131,529 
Killa-Abdulla ee | 8 675,000 71,875 
Durwazo-Quetta.. .. | 26 2,650,000 101,923 
| 993 | 47,264,000 211,946 





Showing at once that the Sibi Quetta section is very 
different to the others. 

But to reduce this to the terms of a mountain line, to 
carry out honestly the comparisons proposed by the author, 
we must 


Miles. Rs. 
From Sibi-Quetta, total ‘se e 155 39,567,000 
Deduct 38 miles of mere platelaying, 
at 1 lakh oo oe es oe 38 3,800,000 
Leaving as ae oe 117. —-35,767,000 


which gives 305,701 rs. instead of 196,782 rs. as the real 
cost of the Sind Pishin Railway of fame. 

Thus, instead of a saving compared with the Bolan 
estimate, we find an excess of 81,947 rs. per mile, which, on 
117 miles, gives the respectable total of 9,587,799 rs. wasted. 
Nor is this all, for the Bolan estimate was based on rates 
already spoiled by Sind Pishin Railroad extravagance, 
and taking the rates at which work is even now being 
done, a saving of 30,000 rs. per mile on this estimate would 
result, making the Sind Pishin Railroad to have cost 
13,097,799 rs. more than it ought according to the writer’s 
own statement. 

It is not true that the Bolan estimate is cheapened by 
the existing road and rail, for 45 out of 65 miles of the per- 
manent line are inaccessible from those communications, 
not being in the Bolan valley at all. 

It is not necessary to follow out the comparison with 
other lines, further than to remark that the Sind Pishin 
was specially favoured in having rails and girder work at 
a rats one-third of what they cost some of the older lines, 
and certainly cheaper than any, and in having practically 
no land bill, it costing 600 rs. per mile against a 
11,000 rs. on the Ceylon Railway, the comparison wit 
which is further vitiated by the fact that the latter is 
a system by itself, fully equipped with rolling stock, 
offices and shops, while on the Sind Pishin Railway, which 
is an extension of a large existing system, these charges 
form a very much smaller percentage of the total cost. 

Time only will show whether the writer’s statements as 
to the excellence of the work are correct or no. One 
20 ft. bridge was washed out the year the line opened, 
because it had no foundation, and the piers of some others 
are cracked and tied up with old rails. 

Asthe minds of people in England are just now exer- 
cised over the defects in naval and military administra- 
tion caused by the system of party government, it is not 
out of place to point out what a notable example the 
Sind Pishin Railway is of this evil. Few people in England 
are aware of the history of this line, or understand how 
even the extravagance in detail I have pointed out pales 
before the extravagance of the general idea. 

The map published with the article shows that there 
are two routes to Quetta, the Bolan 95 miles and the 
Harnai (Sind Pishin) 155 miles. ‘‘ Her Majesty’s Govern- 
ment” at that time, for reasons best known to themselves, 
selected the latter. ; 

It cannot have been from motives of economy, for it 
does not take an engineer to see that an extra length of 
60 miles and height of 800 ft. is a charge on working ex- 
penses which nothing but a very large saving on capital 
cost would justify. i 

It cannot surely have been from military reasons, since 
the Bolan route appears much more defensible than 
the Harnai as a communication with Quetta. 

Whatever the reasons may have been, Government 
started to construct the Sind Pishin Railway, over which, 
deducting the parts that come in for the Chummun ex- 
tension, they have spent 42,217,000 rs. f 

To enable this line to be completed by working at it 
from both ends, and to carry military stores, the tempo- 
rary Bolan Railway was constructed at about the follow- 
ing cost: 


Sibi-Rindli16+Durwazo-Quetta 2 Rupees. 
=41 miles of surface line ... a 100,000 
Temporary Bolan actual... ... 5,400,000 
Foals... ee 9,500,000 


making a grand total of 51,000,000 ra., plus an extra dis- 
tance of 54 miles and a climb of 800 ft. on every train 
that passe:, with the prospect of a further expenditure 
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Fig. 9. Cross Girder at N° 3. 
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Fig. 0. Cross Girder at N° 4. 
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of about 13,000,000 rs. for a permanent Bolan line. Had 
the railway been constructed up the Bolan in the first 
instance the expenditure would have been 


Sibi-Pishin 4+ Durwazo-Quetta 26= Rupees. 
30 miles at Llakh ... As ad 3,000,000 
Ghit section, 65 miles 16,500,000 
A total of only... 19,500,000 


I will only add that though I know the country, and 
am acquainted with the circumstances of the Sind 
Pishin Railway, I have never been connected with either 
it or the Bolan line, and have therefore no further pre- 
judice in the matter than a natural one against 

India. IncoME Tax. 





To tHE Epitor or ENGINEERING. 
S1r,—When writing my letter of last week I had not 
the opportunity of consulting the latest report of the 
Director-General of State Railways to verify the figures 
given in the article. I have now done so, and as I presume 
these figures are absolutely correct, send you the result : 








| Miles. | Cost to End of 1887. | Rate per Mile. 








Section. 
| Rs. | Rs. 
Sibi-Quetta .. ..| 155 41,286,969 | 266 368 
Bostan-Gulistan ..| 34 4,073,576 | 119,811 
Killa-Abdulla A 463,170 57,896 
Durwazo-Quetta .., 26 2,525,314 97,127 
Totals .. ..| 223 48,349,029 216,812 


‘ 





It will thus be seen that there is a considerable excess 
over the 196,782 rs. propounded by the writer even without 
-— jugglery with averages. 

educed to the 117 miles of Sind Pishin mountain line, by 
deducting the 38 of level at 1 lakh per mile, the average cost 
of the level parts, we get 320,401 rs. as the rate per mile. 
To this must be added some portion of the 4,387,000 rs. 
required to complete the line after March, 1887, which 
could not nearly have been expended by December, 1887. 

The Director-General’s report also enables a more just 
comparison to be drawn with the Ceylon line by eliminat- 
ing charges independent of the engineer, as the following 














Table will show: 
errant Slt 
Preliminary Rolling 
, Expenses. Land. Stock. | Total. 
Sind Pishin p. cent.; 0.11 0.22 7.7 8.03 
Ceylon wee ge 2.50 4.12 7.86 14.48 





This correction, applied to the rates per mile, brings 
the Sind Pishin to 294,769 rs. per mile, and the Ceylon Rail- 
way to 204,393 rs., still leaving the former the advantage of 
a far smaller expenditure per mile on fencing, stations, 
offices, shops, &c., the exact amount of which I have no 
means of knowing; nor is it necessary, as I have shown 
near enough the real state of the case. 

Yours obediently, 

India, Income Tax. 

P.S.—I observe, with reference to my remark as to the 
military objection to the Harnai route, that, at the request 
of the military authorities, a survey has been undertaken 
fora line direct from Kuch to Quetta so as to form a safer 
line of communication. 





PROPOSED RANKINE MEMORIAL. 
To THE EpiTor or ENGINRERING. 
Sir,—With reference to Mr. Thwaite’s letter which 
appeared in your issue of the 10th inst., we may say that 
it is our intention to bring the matter before the Institu- 
tion of Engineers and Shipbuilders of Scotland at one of 
their meetings—probably the first of the session which 
begins in October. 
‘rom that meeting a provisional committee will most 
likely be formed. 
Yours truly, 
THOMAS ALEXANDER. 
ArtTHUR W. THOMSON. 
79, West Regent-street, Glasgow, August 15, 1888. 








‘*MILL ENGINES.” 
To THE Epitor oF ENGINEERING. 

Sir,—In the very interesting lecture on ‘‘ Mill Engines” 
by Mr. B. H. Thwaite, as reported in your numbers for 
July 13 and 20, I find it stated on page 76, third column, 
that “‘ the steam engine of the highest class, as an instru- 
ment for converting heat into work, leaves little to be de- 
sired,” and also that ‘‘the system of generating heat and 
its storage and transmission is far from that perfection 
which is attainable. ....” These statements it is im- 
possible for me to agree with, for in the combination of 
boiler and engine which forms almost exclusively the 
motor of the present day, the highest degree of perfection 
is attained in the boiler, and the lowest in the engine; 
because in the first we can readily obtain a 70 per cent, 
efficiency, or say a 101b. evaporation in practice out of a 
141b. theoretically obtainable evaporation, whereas with 
the best modern steam engine requiring 161b. of water, or 
say 16x1100=17,600 units of heat per indicated horse- 


. : 2565 x 100 
power per hour, the effi is but 
atc adi af 17,600 





=14,6, say, 


15 per cent, 

In other words, for every 100 units of heat supplied to 
the boiler only 30 units are wasted; but for every 100 
units of heat supplied to the engine, 85 units are wasted. 
This latter is surely far from “the highest practical 
approach to perfection,” as stated. The enormous! 
wasteful performance of the steam engine is so w 





known that I ought almost to apologise for pointing it 
out; and would willingly do so but for the mischievous 
effect of the undeserved praise lavished upon it by Mr. 
Thwaite, and which can only have the result of lulling 
engineers to sleep, where stimulation to exertion is re- 
quired. Yours truly, 

London, August 11, 1888, . SCHONHEYDER. 





COPPER STEAM PIPES. 
To THE Epiror or ENGINEERING. 

Srr,—Reading your lengthy napers and theories on 
copper pipe work, and as you have before granted me a 
place in your journal, I have to state as a working prac- 
tical metal worker I cannot entirely indorse the remark 
as to our elder brother, one Alexander, a coppersmith. I 
naturally think and presume forced price work and piece- 
work were not an institution working in his day. The 
great oversight, I think, in this matter, is the utter 
ignoring of the life-long practical worker in copper, and 
the setting him to work under an engineer in the work- 
shop to do something he has learnt by a long practical 
working and experience tu be an utter impossibility. Why 
not summon a few practical workers to a discussion or 
committee on the subject, the working of the metal 
under the hammer and fire, and also practical brazing 
of ditto on large jobs, &c.? You will then get something 
on the subject, and a good, no doubt, practical formula 
to work upon. 

H. M. W. 


16, Abyssinia-road, S.W., August 8, 1888, 





To THE Epitor oF ENGINEERING. 

Srr,—Please allow me to call attention in your valuable 
paper to the fact, that the factor of safety for the cracked 
steam pipe in s.s. Elbe is based on the ultimate tensile 
strength for copper. But, when the strain computed in 
this way is higher than the factor for the elastio limit for 
copper, then there is really no safety at all. 

If the factor for the elastic limit is 300 kilo. per square 
centimetre (41251b. per squareinch) as given in Des f£nge- 
nieurs Taschenbuch Hiitte, then by 360 deg. Fahr. it is about 
3500 Ib. = square inch. But the strain at the cracked 
part of the steam pipe for s.s. Elbe exceeds this value. It 


+. 9375 x 150 —— ans ‘ 
x 0.1875 = 3750 1b. per square inch. 





I am yours respectfully, 
Karu Lunakvist, Constructeur. 
Elsinore, Denmark, August 8, 1888, 





NEW INMAN AND INTERNATIONAL 
STEAMER “CITY OF NEW YORK.” 
To THE EDITOR OF ENGINEERING. 

Sir,—In your issue of the 3rd inst., describing the 
engines and machinery on this steamer, we note an error 
in the sizes of the Worthington main boiler feed pumps, 
the diameter of the plungers being given as 284 in. in- 
stead of two plungers each 84in. The dimensions of these 
em pumps, of which there are four in number, are as 
ollows: 


Steam Cylinders. Water Plungers. Stroke. 
in. in, in. 
12 8} 10 


We also note that after your mention of the centrifugal 
pumps for circulating purposes, you state that “all these 
pumps are of the Worthington type.” We have only to 
“pont the circulating pumps were not supplied by us. 

he announcement in the Times and other daily papers 
of recent date, to the effect that the City of New York was 
delayed owing to a defect in her circulating pumps, taken 
in connection with the misstatement in the article above 
referred to, might create the impression that the dela’ 
was caused by defects in the Worthington pumps, whic 
is not the case. We have been advised by cable that all 
the Worthington pumps supplied by us worked in a most 
satisfactory manner during the entire trip. 

e are, Sir, yours very truly, 
WortTsIncTon Pumpinc Encing Company. 
153, Queen Victoria-street, and 237, Upper Thames- 
street, London, August 14, 1888, 








ENGINEERS AND TECHNICAL 
EDUCATION. 
To THE EpiTor or ENGINEERING. 

Srr,—I have been patiently waiting to see if any more 
able pen than mine would take up the case of our maligned 
mechanical engineers and their declared inferiority to 
some of our neighbours, as evidenced by their entire 
ignorance of ‘‘ logarithms” and consequent incapacity—in 
the opinion of Mr. Brunner—to design a ‘‘ flywheel,” 
even although the extraordinarily high salary of from 
200/. to 300/. a year had been offered for this test of mecha- 
nical ability. 

Now, Sir, Iclaim to be second to no one in my admira- 
tion of technical education, as shown by my presenting 
myself, last session, at a mature age (not having had an 
opportunity earlier) for examination by the Science and 
Art Department, in ‘‘ Steam” and ‘‘ Applied Mechanics;” 
at the same time I cannot help seeing that the tendency 
of the present day is too much in that direction, to the 
neglect—and what is worse—the disparagement of the 
practical, with the result that you will find men holding 
high and responsible positions dependent upon, guided, 
and consequently ruled by their employés, who are again 
in their turn influenced and controlled by their subordi- 
nates, until we find the workmen to be the real managers 
of the establishment. This is no fancy picture, but what 
T have actually seen abroad ; so that when a competent 
practical man was put in charge there was a saving 





effected the first — of 36,0007. sterling, and a great deal 
more work turned out. 
It is not many months since an eminent German pro- 
fessor maintained that Germany was paying too dearly 
for her technical education, and that while they were 
speculating on probabilities, possibilities, and theories, 
other people were doing the work ; and I think, Sir, it is 
beyond question that what I may truthfully call our ac- 
knowledged mechanical engineering supremacy, has not 
been built upon the technical, theoretical, or scientific 
calculations and attainments of our Tates and Rankines 
—however much we admire them—but upon the practical 
and experimental knowledge and enterprise of our Watts 
and Whitworths, Nasmyths, Napiers—not of logarithmic 
fame— Stephensons, Fairbairns, &c., ad infinitum, men 
who perhaps had never heard of “‘ logarithms,” or at least 
not until after their engineering abilities had been fully de- 
veloped, and the works by which they are known to 
posterity, achieved. : 
There is no country more favoured in regard to technical 
education than Russia, where every works of any pre- 
tension, has its technical school attached, besides their 
technological institutes and engineering universities, 
with the result that as one of their own countrymen said 
to me, ‘“‘Our engineers can ‘tell’ the stars, but would 
not see a log of wood in their path until they stumbled 
over it.” And I have myself seen young engineers with a 
most superior technical university education, begging for 
bread, and glad to take a shilling. No, Sir, if we are 
to maintain our superiority, it must be upon other lines 
than those indicated by Mr. Brunner, but which the 
already too great a length of this letter precludes me from 
entering upon primarily ; however, it must upon a 
thoroughly practical acquaintance with our work which 
is essential, at the same time, I would strongly advise 
every young man, after he has acquired the necessary 
ractical, to gain all the technical and theoretical know- 
edge possible, which is most useful and helpful; but 
when men in high places contrast us unfavourably with 
those whose technical training may be superior to our own, 
and insist that their superiority rests upon that training, 
then I, for one, refuse to admit the truth of either their 
premices or conclusions, 
Iam, &c., 
Lancs., August 14, 1888. A. LL. A. 





TRIPLE-EXPANSION PADDLE ENGINES. 
To THE EpitTor oF ENGINEERING. 

Sir,—-Your last week’s issue (page 146) states that you 
cannot recall an instance where the triple-expansion 
engine has been fitted on board a side-wheel steamer. 

ermit us to remind you that the Ramapoora, built by 

us last year for the British India Steam Navigation Com- 

any, had a triple-expansion engines of 2100 indicated 
orse-power. 

We had also previously constructed, to the order of 
Messrs. Robert Napier and Sons, of this city, a triple- 
expansion paddle engine for an old vessel. 

We are, yours faithfully, 
A. and J. Ineuis, 

Pointhouse Shipyard, Glasgow, August 15, 1888, 








DICKINSON’S PROPELLER. 
To THE EpiToR oF ENGINEERING. 

Smr,—We inclose a copy of a letter signed by Messrs. 
A. Verey and Co. withdrawing and apologising for the 
statements concerning Mr. Dickinson’s invention con- 
tained in their letter to you published in your issue of the 
18th of May last. As the inclosed letter is the result of 
legal proceedings taken by our client against Messrs. 
Verey and Co., we will ask you to be good enough to give 
it the same publicity in your columns as was accorded to 


.| the letter above referred to. 


Weare, Sir, yours obediently, 
SANDERSON AND HOLLAND. 
46, Queen Victoria-street, E.C., August 14, 1888, 


Dover, August 9, 1888. 
Benjamin Dickinson, Esq 

Sir,—Referring to your patent for a screw propeller mentioned 
in the ENGinperine of April 27 last and to our letter dated May 15 
with reference thereto which appeared in the issue of that journal 
of May 18, we beg to state that after inspection of your specifica- 
tion we find we were under a misapprehension as to the nature of 
your invention and that we have never made a propeller like that 
patented by you or involving the same principle (the propellers 
we made being made under Dr. Collis Browne’s specifications). 
We, therefore. unreservedly withdraw the statement which we 
then made casting a doubt on the validity of your patent. 

We exceedingly regret the trouble and annoyance our letter 
has caused you, and you are at liberty to make what use you 
like of this letter. 

Yours obediently, 
A. Verey and Co. 





Daviss’ Astatic AMMETERS AND VOLTMETERS, — 
We have received a sample of the ammeter designed by 
Mr. Hubert Davies, of the United Electrical Engineering 
Company, London. This instrument is intended to be 
attached to the switchboard of an installation, and will 
work efficiently in near proximity to powerful dynamos, 
It consists of two coils through which passes an axis, 
carrying soft iron needles, and having an index at its 
outer end moving over ascale, Poles of the same names 
are induced at the ends of the needles, and a pole of the 
opposite name at the middle, by the current passing 
through the two coils in opposite directions. When there 
is no current passing, the needle system is kept slightly 
displaced angularly from the division between the two 
coils by the action of a weight attached to the pivot. 
When a current passes the system turns on the pivot, 
bringing the ends of the needles more into their coils. 
= ae is well made, and should be both cheap and 
reliable. 











160 





ENGINEERING. 


[Auc. 17, 1888. 








WESTGARTH’S WIRE ROPE. 

Tue method of manufacture followed in the produc- 
tion of G. W. Westgarth’s patent wire rope is a general 
improvement in the mode of twisting all stranded 
ropes ; it is based upon a principle which will be most 
readily understood from the annexed diagrams. Before 
proceeding to explain these, it will be conducive to a 
clear understanding of the subject if we describe the 
manner in which wire ropes, with few exceptions, 
were manufactured previous to this invention. 

According to the usual plan, a number of wires are 
twisted together, and such a combination of wires is 
called a strand. Then a number of these strands are 
twisted together at another machine to form a rope. 
The length of each twist put into the strands, and 
the length of twist put into the rope, has varied con- 
siderabh , although generally the proportions have 
been two twists in the strands to one in the rope, 
but often other proportions have been adopted, with- 
out any regard to the irregularity of the position of 
the wires in the rope, as caused by the ‘‘ uptake” of 
the strand. The direction of twist has been both to 
the right and left hands. As there is an absorption 
of strand by the twisting as the strands are twisted 
into the rope, an allowance has always been mace to 
the length of strand for such absorption. This absorp- 
tion of strand by the twist is called ‘‘ uptake” in the 
rope trade. 

c 


Fig.1. 
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The object of Mr. Westgarth’s invention is the regu- 
lation of the proportion of twist put into the strands, 
and the twists put into the rope, with an allowance to 
the twist in the strand of a ‘‘ percentage equivalent to 
the uptake.” -By this improved method of twisting, 
ropes are made in which the wires appear in certain 
uniform and regular positionr. 

From this it sel 5 that (1) as the twists in the 
strands correspond with those in the rope, the wires 
are free froin that torsional strain which has been so 
injurious to them, and which has caused them to 
break on the crown, when subjected to tensional strain 
shown by Fig. 5. 

2. Owing to the equivalence of twist in the strands 
and rope, this rope will have little or no tendency to 
destroy itself by kinking. 

3. When the rope is at work the strain on each wire 
is in the direction of its own plane and not across it ; 
thus a greater strain will be borne dy the rope. From 
tests made, the increase of strain borne by ropes made 
on this method is about 5 per cent. greater. As there 
is an a og in all stranded ropes this invention is 
applicable to all such ropes, 

The following is an explanation of the diagrams : 

Fig. 1. Let AB represent a length of rope to be 
made, and A C the length of each strand required to 
make the length of rope AB; the circular line DB 
shows that A B (rope) and A D (strand) are equal in 
length, therefore the portion of strand D C is the 
extra length of strand absorbed by the twist, or in 
other words is called ‘‘ uptake.” 
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strand respectively as in Fig. 1. Further, let the 
several figures represent so many twists; it will be seen 
that the twists in the strand and the twists in the rope 
are the same length, but on account of the greater 
length of the strand, there are nine twists in the 
strand AC and only eight in the rope AB, conse- 
quently, although the length of twist may be the same 
in the strand and rope, yet on account of the ‘‘ up- 
take” in all stranded ropes, there has been with few 
exceptions a greater number of twists put into the 
strands than in the rope. It is also obvious from this 
diagram that in this instance nine twists in the strand 
would be afterwards laid or twisted into eight, thus 
every wire has had a torsional strain put on to it in 
the course of the manufacture of the rope; and as is 
evident from the Nos. 1 to8 and 1 to9 in the rope 
and strand respectively, the positions of the twists do 
not ch EE with each other, and accordingly the 
individual wires have varied in their position on the 
exterior of the rope. 

Fig. 3. Again, let A B and AC represent rope and 
strand respectively, and the figures so many indi- 
vidual twists ; in this instance it will be seen that the 
number of twists in the strands and rope is the same, 
notwithstanding the greater length of the strand; it 
will also be seen that the ninth twist, shown on the 
strand Fig. 2, has been distributed over the preceding 
eight twists, and it is this distribution which is the 
salient feature of the invention. 

Fig. 4 shows a wire appearing on two sides of the 
rope (F). 

ig. 5. The expansion or tensional strain which takes 
place on a rope when bending over pulleys is shown by 
the difference between the radial (A) and square (B) 
lines on the top side of the rope. This figure repre- 
sents a pulley 16 ft. in diameter on the tread, with a 
rope 5 in. in circumference, The expansion on the rope 
is about 4 in. Messrs. Craven and Speeding Brothers, 
Sunderland, hemp and wire rope manufacturers, have 
arranged for the sole license of manufacturing this 
patent rope. 





THE WESTLEY-RICHARDS EJECTOR. 
Messrs. WEsTLEY RicHARDS AND Co., of New Bond- 
street, London, and of Birmingham, have recently added 
an ejecting device to their hammerless sporting guns, 
which we illustrate on the present page, and which 
appears to be very simple and effective. The ejector 
claw is provided with a rod, which is capable of sliding 
to and fro beneath the barrel. The ejecting hammer 
A, controlled by a spring as shown, is placed at the 
end of the rod, and in contact with it, when locked 
with the sear B, the controlling spring, when the parts 





Fig. 2. Let A Band ACagain represent rope and 





are in this position, being compressed. The position 








of the sliding bar C determines the operation of the 
ejector. This bar when the gun is cocked follows the 
main spring, which is pulled back by the action of 
cocking. When the firing hammer falls the main 
spring advances, and with it the bar C, which then 
takes up a position underneath the tail of the sear B. 
If now the gun be opened, the end of the bar C comes 
in contact with the tail of the sear and releases it, at 
the same time liberating the hammer spring A, which 
flies forward and gives a sharp impulse to the ejector 
rod, and the cartridge is removed as shown in Fig. 2. 
When the gun is closed the parts assume their normal 
position in readiness for the next discharge. The 
ejecting mechanism, it will be seen, can only operate 
after the firing hammer has fallen, so that an unfired 
cartridge cannot be ejected. This device is applied 
independently to each barrel, and as it causes no alter- 
ation in the breech action, it can be readily fitted to 
nearly all the principal types of hammerless guns now 
in use. 





CanapIANn Raitways.—The construction of the South 
Ontario and Pacific branch of the Canadian Pacific Rail- 
way between Bronte and Oakville has been commenced 
by a large force of men. Surveyors are engaged in 
‘* locating ” a line from Winnipeg to Portage-la-Prairie. 





New Typror Hopper Drepcer.—Among other hopper 
and barge loading dredgers which Messrs. William 
Simons and Co., Renfrew, are at present building, is one 
of a new design for the Natal iavbour Board, which, 
when completed, will be employed in cennection with 
the extensive harbour improvements at the port of 
Durban. The novelty in the dredger is that the bucket 
ladder will work in a centre well opening at the stern 
instead of at the bow, as has hitherto been the case 
in many dredgers. In this manner the steering and 
steaming qualities of the vessel are very much improved, 
and the vessel is better able to withstand heavy seas. 
The enormous amount of resistance consequent on the 
water getting into a bow well and owing to the bow 
requiring to be box-shaped, is obviated, and the speed is 
consequently likely to be greatly increased. he bow 
will be sharp for a boat of the dredger class. The vessel 
will be built of steel, and will have hopper capacity of 
500 tons. She will be fitted with the builders’ recently 
conceived improvements, including the patent traversing 
bucket ladder for enabling the vessel to cut its own way. 
through sand banks and shoals to 30 ft. depth of water. 
Two pair of compound surface-condensing engines of 
500 indicated horse-power, fed by two steel boilers of 
100 lb. pressure, will propel the vessel. When ready the 
dredger will steam to ban. In this connection it may 
be mentioned that Mr. Cathcart W. Methven, M.I. C.E., 
for many years connected with the Greenock Harbour 
Trust, has been appointed resident engineer to the Natal 





Harbour Board, 
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MILL FOR CONCENTRATING SILVER ORES. 
CONSTRUCTED BY MESSRS. TAYLOR AND BRUNTON, ENGINEERS, LEADVILLE, COLORADO. 











THE accompanying drawings illustrate a mill for 
concentrating silver ores recently erected in Colorado. 
The plans were made and the mill completed in the 
summer of 1887 by Messrs. Taylor and Brunton, 
mining engineers of Leadville, for the Dinero Milling 
and Mining Company. The mill is situated six miles 
west of Leadville and one mile from the mines of the 
company. 

The ore-bearing lode lies in a granite formation and 
is of a peculiar structure, owing to the line of the for- 
mation or deposition of silver-bearing matrix having 
been determined by a pre-existing fissure in the granite. 
In past times the percolation of water, and other causes, 
decomposed the rock adjacent to the line of the fissure ; 
this extended irregularly ‘into the mass according to 
the greater or less resistance offered by the harder or 
softer portions, and in these cavities it is that the 
“et erous blende and pyrites have been deposited. 

he granite contained much feldspar, which, when 
decomposed, resulted in a substance causing consider- 
able trouble from its stickiness and caking nature ; 
this, together with any clay present, is called ‘‘ schlic- 
kensides.” The only difficulty presented in the treat- 
ment of the ore was this sticky material, present to 
the extent of 30 per cent. by weight, therefore it was 
considered inadvisable to crush and size by ordinary 
methods, because if the ore is damp, as is usually 
the case in coming direct from the mine, then rolls or 
other crushing machines, form cakes, in which many 
rich particles of mineral are encased. These cakes 
not only very much interfere with subsequent separa- 
tion in the screens, but would, during the process, break 
up into pellets and carry away ore particles in the over- 
flow of the machines intended for the coarser kinds of 
ore. To get over the mag it was decided to use a 
strong current of water to follow the ore in its course 
through the mill, also to revolve the first, or return, 
trommel in water, so as to break up as much as pos- 
sible, all the schlickensides. 

The general arrangement of machinery, shafting, 
and belting is shown by the engravings. The power 
is generated from a 50-ft. head of water, by a 
15-in. double Liffle mining turbine on a horizontal 
shaft; the turbine is run at 650 revolutions to the 
minute, the shafting at 140 revolutions. The crushing 
power consists of an ordinary 7 in, by 10 in. Blake 
stone breaker A, a pair of Cornish crushing rolls each 
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14 in. face and 36 in. in diameter C; a trommel 8 ft. 
long and 3 ft. in diameter D ; from which the insuffi- 
ciently crushed portions of the ore are carried back to 
the stonebreaker by a bucket elevator O. In working 
the rolls each roller is independently driven by belting 
from the line shaft to each roll-shaft receiving pulley ; 
the main power for crushing is given to the fixed 
roll, that is, to the roll whose journal boxes are 
rigidly held in position on the bedplate; the journal 
boxes of the other roll may, on a heavy strain, 
slide along the bedplate, so as to give relief should 
by any chance a large piece of steel or other incom- 
pressible material pass in with the ore. This fixed 
roller is driven by a 14-in. belt received on an 8-ft. 
bandwheel ; it revolves slightly faster than the other 
roller, because, were they driven at the same speed, 
the same portions of the faces would be continually 
meeting, and wear into ruts would rapidly result. In 
order to thoroughly break up the cakes formed by the 
rolls, the return screen D revolves in an iron housing 
E kept full of water. The sizing apparatus consists of 
the return screen D, determining the maximum size 
of ore particles, three ordinary trommels, each 6 ft. 
long by 30 in, in diameter, G, and one pyramidal hexa- 
gonal screen G*, A further division of the through 
discharge from the hexagonal screen is accomplished 
by Brunton’s hydraulic classifier cones L acting on the 
‘*Spitzkasten” principle, but in which slowly revolving 
mullers regulate the size of the openings through 
which the water current ascends, and by their motion 
prevents the bridging over of the openings by any por- 
tions of ore. The concentrating apparatus comprises 
four three-compartment through-discharge jigs I, one 
of which, for the coarsest ore, is provided with ‘‘ Her- 
berle” gates ; one Brunton hydraulic concentratorsimilar 
in construction to the classitiers but giving a highly 
concentrated discharge, by reason of an up-water cur- 
rent acting on the ore particles coming direct from the 
dimension sizing—as distinguished from hydraulic 
sizing—and the final concentrating is done by three 
‘* Frue” vanning tables of the ordinary type, N. The 
mill is lit by thirty Swan incandescent lamps, and 
electricity is generated by a Brush dynamo fixed above 
the turbine on the wile bec at R; the dynamo is 
run by a direct belt from the turbine wheel shaft. 

The course of the ore through the mill is automatic, 
after it has been shovelled by hand into breaker A ; 
from this it is carried by a current of water along the 
slightly inclined trough B, through the rolls C, into 
the return screen D ; from this the over-discharge, the 
coarser ore, feeds with the surplus water into the 
water-tight elevator O. and is thereby returned to the 
stonebreaker and rolls for recrushing. From the return 
screen D the through discharge settles in water to the 
points of the hopper-shaped housing E in which the 
screen revolves ; each point ends in a circular opening 
regulated as to size by a specially constructed gate 
valve, through which the ore particles are forced, by 
the head of water standing in the housing, into the 
trough F ; along this the ore is conveyed by the water 
to the series of sizing trommels G. In these trommels 
the coarser portion of the ore passes over the wire 
screens and through the spouts H to the jigs I wherein 
it is finally concentrated ; the finer portion passes 
through the screen, collects in the hopper underneath, 
and feeds into the next trommel, and so on from the 
upper to the lower; the smaller-sized screen used has 
3600 holes to the square inch, and the ore that passes 
through it is conveyed by water into the pipe (K, shown 
in dotted line) to the hydraulic concentrator L. The 
overflow from this concentrator passes to the classi- 
fiers M, each of which furnishes a water-sized product 
to be treated on one of the vanning tables N. From 
the jigs I the waste tailings discharge by short spouts 
—not shown, as they run under the floor—into the 
main tailings spout P; into this spout the tailings 
from the vanning tables fall, also the overflow from the 
last ‘series of classifiers, Tne ore concentrates fall 
into boxes under each jig, vanning table, and classi- 
fier, and from there are wheeled on to the draining 
floor 8, a continuation of the water-wheel terrace ; 
from this floor, when dried, they are loaded into 
railway wagons running alongside the mill on the 
road T 

The outside dimensions of the mill are 84 ft. by 
34 ft. The framing was cut from native pine and 
spruce growing in the district ; the dimensions of the 
scantling are shown on the drawings. In the part of 
the mills above the landing floor, stonebreaker, and 
rolls, three 12 in. by 12 in. beams are fixed longi- 
tudinally in the roof ; these fixturesare for the conve- 
nience of attaching tackle, to readily lift in and out any 
portions of the heavy machinery, should it be necessary 
for the purposes of repairs or replacement. The capa- 
city of the mill is 50 tons of ore in twenty-four hours, 
and the total cost, ready to run, 4500/, 





TRANSVAAL CoaL,—A considerable quantity of coal is 
being brought into Johannesburg from the mines of 
Messrs, Lewis and Marks, near the Vaal, about 36 miles 
from Johannesburg. The coal is sold at the pit’s mouth 
at 4s. per bag, and it is offered to the Johannesburg public 
at 13s, per bag. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 1, 1888. 

As soon as railroad builders can discount the pro- 
bable action on the Tariff Bill with regard to steel 
rails, orders for between 70,000 and 80,000 tons will be 
placed for fall and winter delivery. Bottom quotations 
to-day are 29 dols. east, and 30 dols. to 31 dols. west. 
Large contracts have been placed, recently, for delivery 
in the fall for billets, slabs, tinplates, wire, rod, and 
some spiegel. Brokers in New York and Philadelphia 
have, within 48 hours, received a number of inquiries 
as to prices for foreign products, and it is regarded, 
therefore, as probable that there will be an improving 
demand in that iron. There is a great deal of railroad 
building to be done yet. Everything is being placed 
in readiness. The steel rail mills can deliver about 
40,000 tons per week. The present crude iron pro- 
duction is 115,000 tons per week. Buyers have held 
back all summer, but within the past week a number 
of the larger consumers have placed orders for supplies 
for delivery during the next three months lest prices 
harden. American Bessemer is selling at 18 dols. to 
19 dols. at furnace. Quotations for pipe are 19 dols. 
to 20dols. Bridge plate 40dols. per net ton. For 
beams and channels, 3 cents, Engineers report large 
requirements to be covered for bridge building pur- 
poses. Surveys are being Scualeted for bridges on 
the Mississippi. Bills have been introduced into Con- 
gress to authorise the construction of the projected 
bridge at New York City. Some 15 miles of difficult 
bridgework is now under consideration, involving the 
expenditure of between 60 and 70 million dollars. 
Railroad managers are withholding a great deal of work 
on account of the decrease in earnings. The United 
States District Court has just decided against the right 
of the Iowa Railway Commissioners to obey legislation 
of the Iowa legislation in causing arbitrary freight 
rates within the limits of that State. The railroad 
managers regard this as a signal victory and believe 
that it is the precursor of other judicial proceedings 
which will place the control of railroad matters with 
the interstate commissioners’ commission. There are 
no evidences of the termination of the war between the 
north-western railroads. The public profit by the re- 
duced rates. About 1500 miles of road-bed are ready 
for the rails in the south-west. The manufacturing 
conditions of the country are on a more solid footing 
than factory reviewers recognise. The smaller shops 
and factories all over the country are pretty busily 
engaged. The autumn trade is at hand and orders for 
merchandise and materials of all kinds are now crowd- 
ing in. Railroad earnings show an increase over last 
year. More confidence is now felt at the improvement 
now setting in. Political agitations are producing less 
damaging results than usual, The only issue between 
the parties is the tariff issue. Both sides are fully 
equipped for a most animated contest. 


PHILADELPHIA, August 10, 1888, 

The American Bessemer Steel Rail Association held 
its annual meeting last week at Long Branch, a summer 
watering place. They reviewed reports from the entire 
membership as to production, prices, and prospects. 
The trade condition is not favourable. Very few mills 
have orders on hand. It is not probable that all of the 
mills will be able to run full time till the close of the 
year. Projectors of railroad enterprises are not willing 
to begin work till the trade conditions are better. The 
Senate Tariff Committee has decided to recommend a 
reduction of 3 dols. per ton, namely, from 17 dols. 


to 14 dols. The House Bill suggests a reduction of 
from 17 dols. to 11 dols. As frequently stated, no Bill 
will pass. The tariff reformers are showing less 


courage now than they did a month ago. The cam- 
paign is just opening, and so far the public expression 
of opinion has shown itself hostile to the provisions of 
the Mills Bill. The democracy will prefer any course 
that will retain the power in their hands. The original 
purpose was to make the tariff issue the only issue 
and to make it defiantly. Within the past two weeks 
there has been very little of that defiant spirit shown. 
Southern constituencies are manifesting discontent at 
the intimation of interfering with the prosperity the 
local interests are now enjoying. It is of course 
impossible to aga what is the exact condi- 
tion of the public sentiment upon this annoying 
condition, The Administration itself hopes to be 
indorsed by the advocacy of the people in the re- 
duction of duties. The locomotive works through- 
out the country are nearly all busy. Every railroad 
almost in the country is either increasing its motive 
power or making extensive repairs. The car dealers 
are as busy as heretofore. Owing to the condition of 
extensive car building throughout the country nearly 
all the iron and steelmakers throughout the country 
are working up to about three-fourths of the next 
month’s capacity. The nailmakers are working to 
about one-half their capacity. Foreign material is 
wanted ina small way, large lots of old rails could be 
sold in this market, Prices for tees 21 dols., for double 
heads 21.50 dols. Everything is pointing to a better 
condition of the iron trade and business enterprise in 





general. New enterprises are constantly coming to 








the fore. A great deal of new work has been recently 
projected. About 20,000,000 dols. will be expended 
in the vicinity of New York during the next two 
months in developing terminal facilities. The produc- 
tion of anthracite coal is increasing week by week, 
the output for last week being 861,000 tons. The pro- 
duction so far this year is 19,500,000 tons. The 
Pennsylvania Railroad carried weekly about 3000 tons. 
The extraordinary demand for coal and lumber is 
significant. An upward tendency in prices is confi- 
dently predicted by a great many who believe that as 
soon as the people outside can estimate the reduction 
of tariff duties there will be a general stocking up, as 
the danger of a downward tendency will by that time 
have been passed. There are very few failures to report 
and the commercial condition of the country generally 
is sound. The volume of money is sufficient to enable 
all settlements to be made promptly. One of the most 
important advantages which the business men of 
America now possess is that money ranges from 2 to 
5 per cent., whereas the rates were from 6 to 10 per 
cent. 

The manufacturers of all kinds of machinery, boilers, 
and engines are in receipt of large orders for work to 
be delivered during autumn and winter. The manu- 
facturing capacity of the country has been steadily 
increasing, while railroad building enterprises are fall- 
ing off. Engineering schemes are multiplying, and a 
good deal of attention is being given to enterprises out- 
side of the United States limits. Vigorous demands 
are now being made to induce the Government to pro- 
tect the rights of American citizens in Peru who have 
invested largely in railroad work there, and whose 
property has been taken possession of by the Peruvian 
Government. The gross earnings of the lines, includ- 
ing the New York Central, Pennsylvania, Erie, Lake 
Shore, and Michigan Central for the month ending 
June 30 were 71,432,506 dols., an increase of 2,993,782 
dols. The net earnings of these lines were 22,211,511 
dols., a decrease of 1,109,336 dols. over same time last 
year. This is a fair indication of the railroad condi- 
tion throughout the country. 








A DIFFERENTIAL HYDRAULIC CRANE. 

THE public supply of pressure water in London has 
brought home to wharfingers the fact that every lift 
by a hydraulic crane uses the‘same quantity of water, 
and involves the same cost, whether the crane exer- 
cises its full power, or merely raises an empty case. 
In instances where the bulk of the goods dealt with are 
light, and yet a heavy lift has to be made occasionally, 
this is aserious matter, for it practically doubles the 
water company’s bill for small users, A large ware- 
house is naturally equipped with both powerful and 
light cranes, each dealing with its own class of goods. 
But when one crane has to serve all purposes it must 
be large enough to raise the weightiest package which 
has to be received or despatched. To obviate this 
source of waste a new form of differential crane has 
recently been brought out by Mr. J. Stannah, of 20, 
Southwark Bridge-road, London, The new crane is 
differential in its action, and has two concentric rams 
working in one cylinder. The inner ram is solid, while 
the outer ram is annular, and is open-ended at the 
bottom so that it can slide upwards while the inner 
ram remains stationary, or both can rise together. 
The bottom end of the central ram carries a pair of 
lugs, capable of engaging with corresponding lugs 
at the bottom of the cylinder. At its upper end there 
is a worm gearing by which the ram can be rotated, so 
as to cause its lugs to engage with, or to disengage 
from, the lugs on the bottom of the cylinder. The outer 
ram can also be secured by movable hooks which catch 
over its shoulder just above the stuffing-box. Now if 
a light lift has to be made the outer ram is held, and 
the inner ram cast loose; the latter then does the 
work, and the water used is equal to a volume repre- 
sented by the cross-section of the ram multiplied by its 
travel. For a lift of medium weight the central ram is 
secured, and the outer ram cast loose, and then the 
water used is equal to the annular cross-section of the 
outer ram multiplied by its travel. Fora heavy lift 
both rams are released, and they move up together, 
acting as the equivalent of one solid ram, There is a 
stuffing-box between the two rams. This is formed of 
two rings connected by bolts. It is held in place by 
an outer shoulder on the central ram, and an inner 
shoulder on the external ram. In many situations this 
crane will effect a saving of from one-half the water 
now used, 





LAUNCHES AND TRIAL TRIPS. 

Messrs, NEWALL AND Co., of St. Philip’s Iron Works, 
Bristol, launched the Portichol steamer on Saturday. 
She measures 102 ft. over all by 18 ft. beam by 8 ft. 6 in. 
depth of hold. She is built of steel throughout under 
Lloyd’s survey, and is fitted as a twin screw steamer with 
two pairs of compound surface condensing engines of 400 
horse-power. She is built for foreign owners, under the 
superintendence of Measrs, J. B. Cameron and Co., Glas- 
gow, and is intended for passenger and towing service 
on the River Plate. She is built, engined, and fitted out 
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complete by Messrs. Newall and Co, and will proceed 
shortly under steam to her destination. 

A trial trip took place on Saturday, August 11, of the 
new screw steamer Georgias I., built at the establishment 
of Messrs. Burmeister and Wain, limited, Copenhagen, 
for account of the United Steamship Company, Copen- 
hagen, who intend to run the new steamer between the 
Black Sea and the Baltic. The steamer is specially 
fitted out for the requirements of this route and is built 
of steel to Veritas highest class. She is 260 ft. long, 34 ft. 
broad, and has a depth of 19ft. The engine is a triple- 
compound, there is one steam and one hand-steering gear, 
and water ballast can be carried both fore and aft and in 
the double bottom. There are several steam winches on 
board ; she is schooner-rigged and the lower part of the 
masts is of steel. Both the captain, the officers, and the 
passengers have their cabins amidships, and the men, 
on the main deck. The Georgias I., which is ‘‘ well- 
decked,” has a gross tonnage of 1617 tons, 1182 registered 
tons according to the Donau rules, which is equal ‘to 
1033 tons English measurement. 

The Bergsund Engineering Company, Sweden, has 
just completed delivery of two new steamers, one a 
steamer intended for river traffic and the other a tug- 
boat. The former has been christened Turisten, and is 
built on account of the Sundsvall-Indalselfceens Steamer 
Company, being intended to run between the former 
town and up the Indal River. She is 100 ft. long and 
20 ft. broad, and is with a cargo of 15 tons only 2k ft. 
draught. She has two engines (condensers) of 16 horse- 
power, each being connected with a propeller. The speed 
is about 10} knots, wood being used for fuel. The hull is 
of Bessemer steel, the boiler of Siemens-Martin steel, and 
the bulkheads, bunkers, &c., of English iron; the pro- 
pellers are of gun iron. The Turisten is well fitted out 
and is a first-class passenger steamer. The tug was com- 
menced ‘‘on spec,” but has subsequently been sold to the 
Harge Glass, Lime, and Brick Works. She has a 16 
horse-power engine and is built of the best material, 
having more accommodation on board than is generally 
the case with boats of this kind. 








MISCELLANEA. 
Ir is stated that during last year upwards of 95,000,000 
persons travelled by railway in India, of whom 89,000,000 
were third-class passengers. 


An Admiralty order has been received at Sheerness 
directing a large party of men to be discharged from the 
boiler-making department. 


The third International Congress upon Inland Naviga- 
tion will be held at Frankfort-on-Main from the 19th to 
the 25th of the present month. 


The fastest armed cruiser in the world is said to be 
the German vessel Greif, which has a displacement of 
2000 tons, and is fitted with engines of 5400 indicated 
horse-power. On the voyage from Kiel to Wilhelmshafen 
a speed of 23 knots was obtained. 


A contract for three cruisers for colonial defence has 
been placed by the Admiralty with Messrs. Armstrong, 
Mitchell, and Co., of Newcastle-on-Tyne, the contractors 
for the machinery being Messrs. R. and W. Hawthorn, 
Leslie, and Co., of that city. 


The Bank of England are still further extending their 
electric light installations. Messrs. Drake and Gorham 
have received instructions to put down two additional 
engines and complete plants to be ready before next 
winter. 


A new steamer has been built at the establishment of 
Chreikton and Co., Abo, Finland, for account of a new 
Finnish steamer company. She has been christened Ebba 
Munek, and is intended to run between Bjérneborg, Fin- 
land, and Stockholm. She is 130 ft. long, has two masts, 
one engine, and is fitted out in very good style. 


The gross receipts of the 23 principal railways in the 
United Kingdom for the week ending August 5, amounted, 
on 15,923} miles, to 1,533,982/., and for the corresponding 
period of 1887, on 15,802? miles, to 1,460,149/., an increase 
of 1204 miles, or 0.7 per cent., and an increase of 73,8331., 
or 5 per cent. 


Amongst the most interesting exhibits at the Glasgow 
Exhibition is a model of the 25-ton cutter Tiara, which 
was built by Messrs. Simons, of Renfrew, in the year 
1850, and is remarkable for her great resemblance to 
modern yacht models, showing great foresight on the part 
of her designer. 


The English Navy are largely adopting accumulators 
in connection with ship lighting, for which purpose they 
are employing Messrs. Drake and Gorham’s special type 
shiplighting cells. They are now in use on both the royal 
yachts and the Britannia and the Hindostan, and are 
stated to be found of great convenience. 


On Sunday, August 12th, the Copenhagen Exhibition 
was very well attended. The turnstiles up to seven 
o’clock passed 29,939 persons, and at half-past nine o’clock 
the number had reached 34,000. Then there are all 
the season-ticket holders, holders of free passes, &c., 
so the number of persons present has probably not been 
much short of 50,000. 


The Admiralty have placed with Messrs. R. and W. 
Hawthorn, Leslie, and Co., of Newcastle-on-Tyne, a con- 
tract for the hull and machinery of Her Majesty’s ship 
Bellona, the estimated value of which is 80,000/.; also 
the machinery for the duplicate vessel, Her Majesty’s 
ship Barham, building at Chatham, of the estimated value 
of 36,0007. 





The whole of the lightning conductor system at the 
Whittingham County Asylum, Preston, is being extended 
and new earth plates inserted to insure a more perfect 
termination, also twenty new conductors are being erec' 
for the further protection of this expensive establish- 
ment, The registered system of Mr. Joseph Blackburn, 
of Nottingham, has been adopted, and the work is now 
being carried out by that firm. 


The accounts of the Millwall Dock Company for the 
half-year ending June 30, 1888, show sufficient net revenue 
for the directors to recommend at the meeting of the com- 
pany, to be held on August 17, a dividend on the ordinary 
stock at the rate of 2/. 10s. per cent, per annum, as 
against 2/. per cent. per annum for the corresponding half 
of 1887. the balance to be carried forward will be 1875v., 
as against 1676/. in 1887. 


The important electrical patent litigation between the 
proprietors of the ‘‘ Thomson-Houston” and ‘* American” 
systems of electric lighting has just been decided by the 
United States Courts in favour of the former as holding 
the only fundamental patent on automatic current regu- 
lating machines. This may be expected to be followed by 
a similar trial of strength between the Thomson- Houston 
Company and their rivals in this country. 


A few months ago the Swedish commissioners on the 
Sound Tunnel forwarded their report to the Government, 
the main contents of same appearing at the time in ENaI- 
NEERING. A copy of the said report was sent to the 
committee appointed by the Danish Government to con- 
sider the question. The Danish representatives have now 
sent a communication to the Swedish committee, that 
they agree with the report of the latter, so no more is 
likely to be heard of this project for the present, 


An excavating machine intended for digging trenches 
for pipes, &c., has it is stated been recently invented by 
a citizen of Minneapolis. The apparatus is 50 ft. long, 
and carries at its front a four horse-power engine working 
two knives which do the digging. Behind this is another 
engine which transfers the soil excavated by the previous 
engine to that portion of the trench in which the pipes 
have been laid, filling it up. Six men are required to work 
the machire. 


The Odessa Gazette reports the discovery of the remains 
of an ancient town on the right bank of the Volga. These 
remains are traceable over an area about two miles long, 
by three-quarters of a mile in width. The place has been 
visited by a deputation from the Commission of Archives. 
A very considerable quantity of Arabian, Persian, and 
Tartar coins has been found there, besides a multitude of 
other objects which bear witness to the cultivated state 
of the inhabitants. There were remains of marble blocks, 
of watercourses, &c, 


The Wiener Gewerbe Zeitung recommends the following 
plan for rendering brick walls damp-proof. The wall is 
first treated with a strong solution of soap and water, 
which is followed by a bath of a solution of alum consist- 
ing of 4 0z. of alum dissolved in a pint of water. The 
walls to be treated should be clean and dry, and the soap 
solution should be applied as hot as possible, whilst the 
temperature of the alum solution should not be less than 
70 deg. Fahr. The process should be repeated several 
times at intervals of twenty-four hours. 


One need not go across the Atlantic to meet with timber 
rafts of unusual dimensions. During the month of July a 
raft started from Mayence en route for Breeswyk, close to 
Utrecht, and belonging to the firm of Mohr and Co., 
which has a depdt at the latter place. This raft was 
725 ft. long, 170 ft. broad, and the crew numbered 120 
hands, for whom a dozen huts had been erected with 
accommodation for the ‘‘ officers” and men. The timber 
and boards amounted to close upon 4000 pieces and the 
value was put at 20,000/. 


Messrs. Humphreys and Tennant’s tender for re- 
engining the Superb at Chatham and providing her 
with a new set of boilers has been accepted by the 
Admiralty. The Superb was one of the three armour- 
clads purchased from the Turkish Government out of 
Sir Stafford Northcote’s vote of credit. Her propel- 
ling machinery was of the now obsolete type of simple 
horizontal engines working at a pressure of 34 |b. 
It is now proposed to supply her with vertical triple- 
expansion engines, to develop 8500 horses under forced 
draught. It is expected that the additional energy will 
give the ship a knot more speed. 


Another important addition was made to the effective 
ships of the Royal Navy by the recent launch, from 
Chatham Dockyard, of the twin- protected cruiser Medusa, 
one of a valuable class of heavily armed swift steaming 
cruisers, several of which are either in progress or com- 
pleted at the Royal dockyards. The Medusa is a. sister 
ship to the Medea, launched at Chatham some few weeks 
since, and has an extreme length between perpendiculars 
of 265 ft., with a breadth of beam of 41 ft.; her mean 
average draught is 164 ft., and her displacement 2800 tons. 
With machinery of horse. power, she will steam, with 
all her weights on board, 20 knots. The vessel is to be 
completed in her internal fittings forthwith, and pre- 
pared for being commissioned. 


With the introduction of the telephone the interception 
of telegraphic signals has been much simplified, as by 
erecting a wire parallel to that through which the signals 
are being transmitted, and connecting with a telephone, 
each signal sent through the primary wire will be dis- 
tinctly heard in the telephone by induction. In order to 
prevent the success of such a plan in wartime, Herr Hein- 
rich Discher proposes that all war despatches shall be 
worked on the duplex system, that is, that whilst the real 
despatch is being transmitted in one direction along the 
wire, telegraphing shall also take place along the same wire 








in the opposite direction, so that both despatches being 
simultaneously transmitted will simply give rise to mean- 
ingless sounds in the telephone. 


A dredger of considerable dimensions has recently been 
built at St. Petersburg. It is intended for the harbour of 
Archangel, and has a length of 134 ft., a breadth of 30 ft., 
and a depth of 6} ft. The transport of this large dredger 
from the capital to its final destination was no eas 
matter ; it was at first intended to send it by sea, ‘aun 
the Baltic and round by the Norwegian coast, but as this 
mode of transport would entail an expense of some 1500/., 
it was again abandoned, and it was intended to get it 
through vid the inland water roads. The distance is about 
1200 miles, and this is the largest craft which has ever 
passed this way. The dredger was towed through the 
“marine canal system” to the Kribin lake, whence it was 
taken through the Duke Alexander of Wurtemberg’s canal, 
to the rivers Sachona and Dwina. There is now some 
talk about trying the same route for a gunboat. 


A report has just been made to the War Office upon the 
experiments recently carried out with the Maxim gun at 
600 and 800 yards, in comparison with fire from Martini- 
Henry rifles. At 600 yards 15 men, all first or second- 
class shots, fired ten volleys and made 52 per cent. of hits 
in 3 min. 36 sec., while the Maxim, firing the same num- 
ber of rounds at the same targets, made 81.56 per cent. of 
hits in 2 min. 36 sec. At 800 yards the results were—15 
Martini- Henrys, 40.66 per cent. of hits in 3 min. 40 sec. ; 
Maxim, 80 per cent. in 1 min. 30sec. The targets were 
arranged so that the volleys fired by the men were directed 
alternately a quarter right and a quarter left, the in- 
terval between the targets being 12 yards; the Maxim 
fired 15 shots alternately on each target. Further ex- 
periments are to be made at unknown distances, and 
as nearly as possible under service conditions, at ranges 
between 1000 and 1200 yards; and con this occasion the 
new service rifle, with dial sight, is to be tested. 





Mr. John Spiers, of Worcester, Mass., gives the follow- 
ing interesting particulars of the successful adoption of 
wrought-iron belting: ‘‘ A lathe used for turning rolling 
mill rolls, compound gear, has a 48-in. pulley. ‘This is 
driven by an 18-in. pulley on the countershaft, which 
makes 120 revolutions per minute, and is 8 ft. from the 
48-in. pulley, measured from centre, to centre; both pulleys 
are of iron smoothly turned on the faces, A 7-in. double 
leather belt was used in these pulleys, but would slip 
when the turning tool became dull. This belt was re- 
placed by one made of Russian sheet-iron, the same as 
that used for stove pipes and parlour stoves, and was 
rivetted together in the ordinary way. It was 7 in. 
wide and 2 in. longer than the leather belt, the extra 
length making up for the want of elasticity in the iron, 

ring one year’s steady run this iron belt could not be 
slipped even when a heavy cut on a 25 in. roll was taken, 
which broke a Sanderson steel tool, having a section of 
12 in. by 24 in., a cutting surface of 24 in., a feed of 4 in. 
per revolution, and an overhang of 4 in.” 


With the view of preventing the recurrence of explo- 
sions in the coal bunkers of ships of the Royal Navy, the 
Board of Admiralty have issued the following revised re- 
gulations for the guidance of officers of the fleet : Directly 
after the coaling of a ship of the Royal Navy is finished, 
the engineer officer is to see that the coal shoots are quite 
clear of coal. Coal should not be taken on board wet, as 
moisture sometimes causes a rapid and dangerous genera- 
tion of heat and gas. While the decks are being washed 
after coaling the close bunker covers are to be replaced to 
prevent water passing into the bunkers, and the coal 
should always be kept as dry as possible. The ventilating 
yee to bunkers, when so fitted, should be kept clear. 

o light, except in a safety lamp, is to be used inside the 
coal bunkers until it has bom ascertained that they do 
not contain explosive gas ; and special precautions in this 
respect are to be taken for a few days after coaling. 
Where coal bunkers are not provided with permanent 
ventilating fittings, the lids are to be taken off twice a 
week, and kept off at least ten hours during the week. 
Every precaution is to be taken to ventilate such bunkers 
before men are sent to work in them. It should be borne 
in mind that to render the ventilation efficient there must 
be at least two openings—one for the admission of pure 
air, the other for the escape of foul air. 


In a paper presented by Mr. Roger Rigly to the 
Western Pennsylvania Mining Institute, are given the 
following estimates of the cost of excavating and handling 
rock. The average weight of a cubic a of sandstone 
or conglomerate in place is 1.8 tons, and of compact 
granite, gneiss, limestone, or marble 2 tons, or an average 
of 1.9 tons or 42561lb. A cubic yard when broken up 
ready for removal increases about four-fifths in bulk, and 
one-fourteenth of a cubic yard, or 177 lb., is a wheel- 
barrow load. Experience shows that with wages at 1 dol. 
a day of ten hours, 45 cents per cubic yard is a sufficient 
allowance for loosening hard rock. Soft shales and allied 
rocks may be loosened by | oy and plough at a cost of 
20 to 30 cents per cubic yard. The quarrying of ordinary 
hard rock requires from }1b. to 4 lb., and sometimes 4 lb. 
of powder per cubic yard. Drilling with a churn driller 
costs from 12 to 18 cents per foot of hole bored. Upon 
these data Mr. Rigly estimates the total cost per cubic 
yard in place for loosening and removing by wheelbarrow 
labour assumed at 1 dol. per day of ten hours) as follows: 

hen distance removed is 25 ft., 0.549 dol. ; when 100 ft., 
0.573 dol.; when 200 ft., 0.622 dol.; when 500 ft., 
0.768 dol.; when 1000 ft., 1.01 dols.; when 1800 ft., 
1.401 dols. In hauling by cart, and assuming 851 lb. as 
a cartload, the cost will be per cubic yard when removed 
25 ft., 0.596 dol.; when 50 ft., 0.599 dol. ; when 100 ft. 
0.605 dol.; when 200 ft., 0.617 dol.; when 500 ft., 
Seren”? when 100C ft., 0.717 dol. ; and when 1800 ft., 
.94 dol. 
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36-IN. EQUATORIAL TELESCOPE AT THE LICK OBSERVATORY. 
MOUNTED BY MESSRS. WARNER AND SWASEY, CLEVELAND, OHIO, U.S.A. 
(For Description, see Page 155.) 
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NOTICE OF MEETING. : 

Iron AND Steen InstiruTe.—Autumn meeting in Edinburgh, 
August 20th to 23rd. The following is the general programme: 
On Monday, August 20th, the secretary’s office will be open in the 
Library Vestibule, the University, Edinburgh, from 3 p.m. till 
7 p.m., for the issue of programmes, tickets, &c.; 8 p.m., Council 
meeting at the Royal Hotel, Edinburgh. Tuesday, August 2lst, 
9 a.m., secretary’s office open at the University ; 9.30 a.m., recep- 
tion of the Institute in the University Library Hall; 9.45 a.m., 
reading and discussion of papers in the Natural History Lecture 
Theatre at the University ; 1 p.m., luncheon ; in the afternoon 
there will be excursions to the Broxburn Oil Works, to Leith 
Harbour and Docks, to the Collieries of the Niddrie and Benhar 
Coal Company, and to the Newbattle Collieries of the Marquis of 
Lothian ; 8.30 p.m., conversazione in the Museum of Science and 
Art. Wednesday, August 22nd, 9 a.m., the secretary’s office will 
be open in the Library Vestibule of the University ; 9.30 a.m., 
reading and discussion of papers; 1. p.m., luncheon ; in the after- 
noon there will be an excursion to the Forth Bridge; 7 p.m., 
annual dinner of the Institute at the Waterloo Hotel. On Thurs- 
day, August 23rd, there will be an excursion to Glasgow, where 








the International Exhibition will be i ted. Th bers 





p e 
will be entertained at luncheon in the Exhibition. The follow- 
ing is a list of papers and discussions: Adjourned discussion— 
“On Continuous Moulding Machinery at the Works of M. Godin, 
Guise, France,” by Mr. James Joknston, Manchester. New papers 
—1. “On Testing Machines,” by the President. 2. ‘‘On Manga- 
nese Steel,” by Mr. R. A. Hadfield, Sheffield. 3. ‘‘On the Metal- 
lurgical Exhibits at the Glasgow Exhibition,” by Mr. W. J. Millar, 
C.E., Glasgow. 4. ‘On the Mineral Resources of Eastern Scot- 
land,” by Mr. H. H. Howell, Director of the Geological Survey of 
Scotland, Edinburgh. 5, ‘‘On the Forth Bridge,’ by Mr. F. E. 
Cooper, M.I.C.E., resident engineer. 6. ‘‘On the Testing of 
Materials of Construction in the United States,” by Mr. George H. 
Clapp, Pittsburg. 7. ‘On the Chemical Processes involved in the 
Rusting of Iron,” by Professor Crum-Brown, F.R.SS.L. and E., 
Edinburgh, 8. ‘On a New Form of Pyrometer,” by Professor 
Wiborgh, Stockholm. 
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THE COMMITTEE ON PRIVATE BILL 
LEGISLATION. 

THE prevailing fashion of taking the bull by the 
horns, as evinced in the case of the Local Govern- 
ment Bill and other measures and proceedings of 
the present Parliament, has found another illustra- 
tion in the report of the Committee upon Private 
Bill Legislation, which was issued to the public a 
short time since ; and those who have watched the 
progress of Parliamentary private business for the 
last thirty or forty years, and, as regards the pro- 
fessional section, snugly ensconced themselves be- 
hind the stereotyped apathy with which the reports 
of other tribunals upon the subject have usually 
been received, will be somewhat startled to find 
that the result tends quite in the direction of what 
has somehow got to be called ‘‘ modern progress,” 
which phrase seems in some minds to cover change 
of any kind—moral, religious, or social—provided 
it is thorough. 

The Committee consisted of six peers and six 
commoners. It sat fifteen times between the 20th 
April and the 12th July, and by the terms of the 
reference three constituted a quorum. The maxi- 
mum of attendance was never reached, but eleven 
members were present on several occasions, and the 
smallest muster contained six. The average attend- 
ance was eight members per day. Lord Monk 
Bretton was chairman, and sat at every meeting, 
and Sir John Mowbray and Mr. Craig Sellar were 
only absent one day each. The report contains 
much explanatory matter, beginning on the ‘‘ once 
upon a time” model; it traces the history of the 
present system of Private Bill legislation, which it 
appears originated in the determination of the 
House of Lords in 1837 ‘‘to constitute the com- 
mittees on Private Bills of a small number of 
members having no interest in the measures sub- 
mitted to them.” The House of Commons did 
not follow suit till 1844, and then only as regards 
Railway Bills; nor till the year 1855 did that branch 
of the Legislature fully appreciate the value of the 
institution, and make it applicable to all opposed 
Bills. 

The report points out that ‘‘the establishment 
of these quasi-judicial committees is admitted to 
have been a great improvement upon the former 
‘open’ or other large committees however com- 
posed, in which members having a local or personal 
interest took part and voted,” which criticism, 
although doubtless correct in fact, rather implies a 
doubtful imputation upon the integrity of the men 
of the period referred to. Allusion is then made 
to the locus standi court of the House of Commons, 
in relation to which conflicting opinions had from 
the first been expressed by the witnesses examined 
as to the policy of maintaining the tribunal, but it 
was generally recognised that to a considerable 
extent it abridged the labours of committees, and 
in a less degree diminished the expenditure of 
suitors. 

The report further states that in ‘‘ proof cf the 
importance now attached to a tribunal of a stable 
character, it is to be noted that with hardly an 
exception every witness whose attention was di- 
rected to the point, whatever his view upon Private 
Bill legislation in other respects, expressed or im- 
plied, a preference for the committees of the House 
of Lords, as composed of less fluctuating elements 
and possessing a higher degree of quasi-judicial 
training and experience.” 

Public bodies in Scotland and the Dublin Chamber 
of Commerce condemn the present system, yet the 
witnesses generally admitted that the committees 
of both Houses commanded confidence ; but, the 








report continues, ‘‘on the other hand, it seems to 
be more or less reluctantly admitted, even by some 
of the supporters of the present system, that whe- 
ther owing to the greater demands of public and 
local business upon the time of members or to other 
causes, the committees of the Lower House have of 
late years been less strongly manned than formerly.” 
The centralisation of all Private Bill inquiries in 
London is objected to by suitors from Scotland.and 
Ireland, on the ground of liability to error on the 
part of a tribunal which has not the opportunity of 
inspection on the spot ; and the feeling in favour of 
local inquiries is intensified by ‘national sentiment, 
and by a natural desire that the necessary expendi- 
ture should as far as possible be'incurred in the 
locality interested ; but these arguments are most 
strongly urged in regard to various’ kinds" of -Muni- 
cipal Bills, Bills for the alteration of boundariés, or 
for dealing with works affecting a strictly’ limited 
area, . 


It is alleged that the expense incurredby ‘pro- 
moters and opponents of schemes in’ Parliament 
has the effect not only of preventing poor opponents 
from coming forward, but also of suppressing pro- 
posals for small undertakings. And attention is 
drawn to the fact that the Borough Funds Act, 
1872, does not apply to Ireland, and that Irish 
corporations are thus denied the facilities for pro- 
moting improvements possessed by other munici- 
palities. 

The report next sets out what are alleged to be 
the principal causes of expense involved in the 
system of private legislation as at present con- 
ducted ; namely, (a) the compression of the work 
of committees of the two Houses within the limits 
of part of a session, which congestion of business 
compels the engagement of several counsel in the 
hope of securing one ; () the short daily sittings of 
committees, that they sit only five days in the week, 
and the uncertainty as to the day on which the 
hearing of a case will be commenced—which in- 
volves the detention of witnesses, deputations, and 
solicitors for a much greater number of days than 
would otherwise be required; (c) the liability of 
promoters to a repetition before a committee of the 
second House of the contest they have encountered 
in the first, at the will of an opponent; and (d) 
the cost of bringing up local witnesses, deputations, 
and agents, and keeping them in London, against 
which latter item is set the expense of conveying 
skilled witnesses and counsel to the locality in 
question. 

The principal suggestions offered to the Committee 
in mitigation of the evils complained of are enume- 
rated under five heads, as follows : (a) the appoint- 
ment of a joint Standing Order Committee for both 
Houses’; (b) a reduction of the House fees imposed 
upon suitors, which the report states yields under 
the least favourable circumstances a balance of 
38,000/. a year; (c) a diminution of the number of 
committees sitting simultaneously by spreading 
their work over the session, which can only be done 
by putting pressure on promoters of Bills and their 
agents; (d) by requiring the opponent to confine 
himself to special grounds on which he requires a 
re-hearing ; enlarging the power of committees to 
award costs, and perhaps requiring the opponent 
to give security for costs ; and (e) by curtailing the 
form of notice to be given to parties affected, and 
the number of newspaper advertisements, all of 
which the Committee point out do not satisfy or 
allay the desire for local inquiries, or afford any 
scope for economising the time and labour of com- 
mittees. 

The report then deals with statistics as to the 
annual number of Bills and sittings of committees, 
the object being to show that it has now become 
most difficult to provide in the House of Commons 
for the discharge of the duties of private business 
committees, winding up thus: ‘‘It remains then 
for consideration whether the time has not come 
when some more comprehensive reform of private 
business than any that has been adopted since the 
introduction of the present system of committees 
in 1837 should not be without delay undertaken.” 
To carry out which the Committee put forward 
three proposals : (a) the establishment of commis- 
sioners entrusted with the powers and functions of 
Private Bill committees ; (b) joint committees ; and 
(c) extension of the system of Provisional Orders. 

Upon each of these they give a summarised 
explanation of the views put before them by the 
witnesses and say, as readers who have noted the 
tendency of the foregoing observations will probably 
haveanticipated, ‘*The Committee are then brought 
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to the conclusion that, although a commission must 
necessarily be an experiment, it presents the best 
hope of an adequate solution of the difficulties of 
the situation.” The cost of this commission, the 
committee suggest, could be amply met by the 
annual surplus (40,000/.) of the fees imposed by 
Parliament on suitors over the expenses of the two 
Houses in connection with Private Bill legislation. 

The Committee throw upon Government the 
responsibility of framing the machinery for carry- 
ing their recommendation into effect, but close the 
report with the opinion ‘‘that of the different 
schemes laid before them that submitted by Mr. 
Stanhope affords a ready basis on which to proceed, 
as combining a substantial accomplishment of the 
chief objects immediately aimed at with the least 
disturbance of existing interests and arrangements.” 

The following is an outline of Mr. Stanhope’s 
proposal as set out in the minutes of evidence : 

Mr. Stanhope thinks it desirable that Parliament 
should retain an effectual control over Private Bill 
legislation, and that therefore the present steps up 
to second reading should be continued, after which 
the principle of local inquiry should be adopted and 
the matters in question investigated on the spot ; 
he then suggests that an inquiry should take place 
either entirely locally or to the extent that the 
commission, which he proposes to constitute, after 
hearing the parties, might determine. The com- 
mission might be composed partly of ex-officio and 
partly of appointed members. The ex - officio 
members might be the chairman of committees in 
the Lords and the chairman of Ways and Means, 
not that either could possibly take part in the 
investigation in the locality, but it would be de- 
sirable that they should sit upon the commission 
for the purpose of harmonising the procedure, and 
enabling both Houses of Parliament to be cognisant 
of the proceedings of the commission. Then the 
services of the Railway Commissioners might be 
utilised. He considers that Parliament will, this 
year, decide that there shall be three new Railway 
Commissioners, one of whom will probably be a 
judge ; they might all be required to give their 
spare time to the work of examining into Private 
Bills, and the judge, if Parliament decides to ap- 
point a judge, might also be chairman of the 
Private Bill Commission. In addition to that there 
would be required a certain number of appointed 
members—it is impossible at the present time to 
indicate exactly the number that would be required 
-—but power could be taken to enable additional 
members to be added in any year when there was a 
large amount of Private Bill business. It would be 
necessary to have special members of the commis- 
sion to deal with Scotch and Irish affairs respec- 
tively. 

In Mr. Stanhope’s opinion this is the way in 
which the scheme would work. The Court would 
be composed of three commissioners. If it were to 
sit in Ireland or Scotland it should be composed, 
tirst of all, of a Scotch or an Irish judge ; it should 
comprise a special member appointed to deal with 
Irish and Scotch affairs respectively, and the third 
member should be an ordinary member of the com- 
mission. Not that the Court composed of the three 
commissioners should necessarily always hold the 
local inquiry which would be requisite ; it would be 
desirable to take power for a single commissioner to 
go down to any district for the purpose of taking 
evidence-—-he might even go into small country 
towns if it were necessary to take the evidence 
locally—and the evidence taken by him should be 
reported to the Railway Commissioners and should 
be in force for all the purposes of the Bill during 
the remainder of the session. The object of that 
course is to prevent the second taking of local 
evidence. But it might occur that there would be 
a great deal of other evidence besides that, which 
may specially be called ‘‘ local evidence.” It would 
not be very difficult to arrange that the Court com- 
posed of three commissioners shoulc delegate to one 
of their members the duty of going down into the 
locality to take certain evidence, but they should 
themselves sit in London, in Edinburgh, in Dublin, 
or in any other place which might be found to be 
convenient to all the parties for the purpose of re- 
ceiving his report, and for the purpose of hearing 
any other evidence which it was not convenient to 
take in the locality more immediately affected ; the 
object of that is to deal more especially with the 
case of skilled witnesses. 

One of the objections to a local inquiry is that it 
would be almost as expensive if skilled witnesses 
had to be taken down to give evidence at a distance 





from London as it is now to hold the inquiry in 
London. That objection could be met by enabling 
the Court which is inquiring into the Bill, to sit in 
the place that would be most convenient for hearing 
the skilled witnesses. It would have the advantage 
that instead of keeping those witnesses, as now, 
dragging on from day to day in the House of 
Commons, or in the House of Lords, they could be 
called upon the day they were intended to be ex- 
amined. The question of counsel could be dealt 
with in the same way—the evidence of people on 
the spot is not of a character which would require 
the attendance of counsel of the highest reputation 
at the Parliamentary bar, but if a single commis- 
sioner is sent down to take evidence upon the spot, 
it will become naturally the practice to send a junior 
counsel to represent the interests upon each side 
and to be present at the taking of the evidence. In 
explanation of the powers which such a commission 
ought to possess, Mr. Stanhope says, they would 
have power in the first place to group together any 
Bills which seemed to involve similar subjects of 
inquiry. Secondly, the absolute power to settle 
the place of hearing, subject only to the rule that 
it should naturally take place in the country in- 
terested, that is to say, in Scotland or Ireland if 
the Bill should relate to Scotland or Ireland, unless, 
after hearing the parties they (probably meaning 
the commissioners) should come to the decision 
that the hearing or part of the hearing had better 
take place elsewhere. The commissioner might 
also have absolute power to decide all questions of 
locus standi. Such a commission, he believes, 
might be able to conduct its business at less cost 
and with greater convenience to the parties con- 
cerned in those inquiries than can be done under 
the system of Private Bill committees. 

Mr. Stanhope says the inquiry should continue 
if it is not concluded when the session comes to an 
end, and the Bill proceed to third reading in the 
next session, as is done in the case of a dissolution. 
The decision of the commissioners in any case is to 
be reported to Parliament with the evidence, but 
there should be a Standing Order of both Houses to 
direct a rehearing upon a specific point by the 
commissioners. 

The action of Parliament would be this, that it 
would by reading or not reading a Bill for the 
third time approve or disapprove of the decision of 
the commissioners, or if it thought the matter re- 
quired further inquiry or particular amendment, 
they might refer the Report and the Bill, with or 
without an instruction, back to the commission. 
The commission would also deal with contested 
Provisional Orders. 

The report was adopted by a majority of seven to 
four. Among the dissentients was Lord Balfour 
of Burley, who himself submitted a draft report 
which is set out in the proceedings appended to 
the adopted document. This draft as a whole is in 
the opposite direction to the other, the gist of it 
being that the question whether a change shall be 
made in the system of Private Bill legislation in 
order to relieve the House of Commons is of such 
great importance that it should be settled by the 
House itself after having been formally discussed. 
Subject to that proviso, Lord Balfour contends 
‘*that the main features of the present system of 
legislation by means of Private Bills and Provi- 
sional Orders should be maintained, but that at the 
same time it is capable of amendment and reform.” 
Then follow in alphabetical order thirteen pro- 
posals of amendment, including reduction of House 
fees, joint committees or the decision of one House 
to bind the other—a larger number of Bills origi- 
nating in the Lords—the extension of the system 
of Provisional Orders, and the consideration whether 
a power should not be given to the chairman of 
committees in either House to report that a matter 
proposed to be dealt with by Private Bill is rather 
a matter for local inquiry. 

This draft will repay perusal as affording a view 
of the other side of the case; it errs perhaps a little 
on the side of volubility, flying clean in the face of 
that philosopher who contends that giving reasons 
for our convictions weakens the argument, but 
some of the citations from evidence are highly 
interesting, not to say occasionally amusing. For 
instance, the course adopted by one honourable 
member who whenever he was put on the panel 
or summoned by the Committee of Selection, went 
to Paris and telegraphed from there, is pointed to 
as (among others) illustrating the dodges resorted 
to by those who wish to evade serving on Private 
Bill committees. 


With reference to the evidence of the Lord Advo- 
cate to the effect that he hears committees of both 
Houses of Parliament spoken very much against 
wherever he goes, and he knows ‘‘sometimes one 
Committee decides one way and another exactly the 
reverse, and both of these cannot possibly command 
the confidence of the country generally,” Lord 
Balfour says, ‘‘This expression of opinion is not 
borne out by any facts placed before the Committee, 
and is contradicted directly by the evidence of 
those who have most experience of the present 
system.” 

Figures are quoted of the expenses stated to have 
been incurred by Scotch corporations and other 
bodies in coming to London, the accuracy of 
which is disputed by Lord Balfour, and in one 
instance he observes, ‘‘ It is difficult to understand 
why the presence both of the town clerk and deputy 
town clerk should have been required in London ; 
and though these are in themselves small matters, 
they show the way in which the present system has 
been worked by those who are now most forward to 
complain of the expense of it,” which strikes one as 
intended to convey more than appears upon the 
face of it. Some light, however, may possibly be 
thrown upon the subject by another quotation a 
little further on, where, on a witness being asked 
‘‘ Are any measures taken by the town council 
. . . to get the allowances made to the deputation 
taxed in any way,” he replied, ‘‘ We are generally 
pretty liberal in that way—we deal with them 
generously.” 

Again it is remarked, ‘‘ The evidence proves that 
important companies, even the Scottish and Irish, 
prefer to transact their business in London. One 
Scottish witness told the Committee that if an 
Aberdeen Bill could not be dealt with in Aber- 
deen, he would prefer that it should be dealt 
with in London rather than in Edinburgh,” which 
observation, besides answering Lord Balfour’s pur- 
pose, tends to prove that clannism is not dead in 
Scotland yet. 

Lord Balfour’s draft contains many analogous 
quotations in support of the retention theory with 
modifications, the last being from the Lord Advo- 
cate, who says, ‘* The question is what it” (meaning 
the new tribunal) ‘‘ will be five years hence; in 
starting any new thing you will have trouble, you 
cannot put upa building all in a moment.” And 
here we conclude our remarks upon this document. 

In recurring to the report adopted by the Com- 
mittee and presented to Parliament, the first ques- 
tion that occurs to us is, what reception will the 
substitution of any tribunal for Private Bill Com- 
mittees meet with from that large section of the 
British public interested in English railways, and 
how will the decisionsof such a court, as they become 
established precedents, bear upon railway legislation 
past, present, and future. Apart from this, the 
result of the Committee’s labours, so far as it goes, 
is certainly a triumph for the party of which Mr. 
Craig Sellar is a conspicuous member, at the same 
time it must be borne in mind that there are many 
reports of committees on very important subjects 
rotting away in the pigeon-holes of both Houses of 
Parliament. 





THE PHONOGRAPH. 

On Tuesday last Colonel Gouraud gave a recep- 
tion toa number of gentlemen, who were invited 
to meet Mr. Edison, not in the flesh, nor yet in 
the spirit, but in the voice. The medium through 
which the introduction took place was the latest 
form of phonograph, which is capable of speaking 
in tones which can be heard through a room of 
moderate size. It came provided with a number 
phonograms, one of which was an address personally 
spoken by Mr. Edison in America, while the others 
included such varied sounds as a song from Faust, 
a piece of instrumental music, workshop noises of 
hammering, filing, and sand-papering, and many 
others. It appeared as if ingenuity had been exer- 
cised in finding the instrument tasks it could not ac- 
complish, but it attacked them all with the same wil- 
lingness and spoke English and French, laughed, 
groaned, whistled, shouted, and whispered with 
equal facility. Some of the records which were 
put through it were said to have been already re- 
produced 900 times, and they were yet distinct. 
Many of the guests took the opportunity of address- 
ing their congratulations to Mr. Edison, and the 
cylinders carrying their voices are to be sent to him 
in New York, where he will be able to reproduce both 
the sentiments and the tones of the speakers. A 





curious fact came out in the course of the afternoon. 
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No one recognises his own voice when he hears 
it for the first time in the phonograph. The 
tones of his friends and acquaintances are re- 
produced perfectly, but his own come out strange 
and unrecognisable. Our voices are not what they 
seem—to ourselves. The vibrations of the vocal 
chords are conveyed through the bones of the 
head to the auditory nerves, and forestall the 
vibrations transmitted through the air. Probably 
we never listen to the air vibrations at all, and thus 
the sounds we hear when we speak are not modified 
in the same way as those heard by our friends. 
This peculiarity, disclosed by the phonograph, 
should be fraught with great educational advan- 
tages. What surprises there are in store for many 
of our popular preachers and speakers! Less pro- 
minent people, also, will find that the phonograph 
will pick up all their dropped h’s and grammatical 
slips, and will reproduce them, just as the record- 
ing angel is supposed to note down their moral 
lapses in characters which admit of no erasure. In 
the schoolroom the phonograph should prove a 
valuable agent. British youth will be able to com- 
pare their pronunciation of the Gallic language 
with ‘‘ the French of Paris.” Budding elocutionists 
may sit in judgment on their own performances, 
and all may hear themselves as others hear them. 

We hope in an early issue to publish an engraving 
of the phonograph, and shall therefore defer giving 
a detailed account of its construction till then, 
contenting ourselves for the present with the fol- 
lowing general particulars. The phonogram, that 
is, the message received and recorded on the phono- 
graph, is engraved on a hollow cylinder of wax, 
2 in. in diameter by 4} in. long. The thickness of 
the wall of this cylinder varies according to the 
use to which it is to be put. If it is merely to receive 
one message to be despatched through the post, 
it is quite thin, while if it is to be used for such pur- 
poses as recording letters which are afterwards copied 
by an amanuensis, it is nearly ;%; in. thick, and the 
surface is renewed time after time by turning off 
the previous record with a tool. The cylinder 
rotates at 60 revolutions a minute, while the dia- 
phragm is carried along it by a screw of 100 threads 
to the inch, rotating at the same speed. Hence 
the entire cylinder is covered in less than seven 
minutes, and must be replaced by another. Of 
course, if the speaking is not continuous the in- 
strument can be thrown out of action. For this 
purpose the diaphragm and the half nut which 
moves it, are carried by arms from a shaft. By 
means of a cam this shaft can be slightly rotated 
to lift the nut out of engagemeut with the screw 
and the point on the diaphragm out of contact with 
the wax surface. 

There are two diaphragms, one for recording and 
one for speaking. The former is of glass and the latter 
of silk. Each carries a style which can be made to rest 
on the wax, but the forms of the two are different. 
The engraving style is rigidly connected to the dia- 
phragm and is shaped to cut the wax. The speak- 
ing style is hook-shaped and drags over the cy- 
linder. The vibrations of the diaphragm are very 
minute and it is exceedingly difficult to hear the 
words by listening to it directly. But if a trumpet- 
shaped mouthpiece be applied to it the sounds 
become nearly as loud as an ordinary voice, while 
the most agreeable and natural effect is attained by 
the use of ear tubes. The voice of the speaker is 
directed on to the receiving diaphragm by a mouth- 
piece and a flexible tube. 





MESSRS. MARCUS WARD AND CO.’S 
PRINTING WORKS, BELFAST. 


Tue works in which are produced so many 
beautiful Christmas cards and other charming 
objects of this nature, can hardly fail to be of in- 
terest to every one, and it was not surprising, 
therefore, that Messrs. Marcus Ward and Co., 
Limited, had a large number of visitors during the 
recent meeting in Ireland of the Institution of 
Mechanical Engineers, when this firm threw open 
their establishment to the inspection of members. 

The Royal Ulster Stationery and Printing 
Works, as the establishment is called, consist 
mainly of one large red brick building of five 
stories, and have a floor area of over four acres. 
The firm does not by any means confine itself 
to the production of Christmas cards—as some 
people in the metropolis might imagine from 
the vast profusion with which these pretty objects 
appear about the beginning of December—but 
has an extensive business in the less poetic 





branches of the stationery and printing trade; 
such as railway ticket printing, electrotyping, 
stereotyping, envelope making, bookbinding, die- 
sinking, and show card printing. We must, 
however, specially except the latter from the cate- 
gory of non-artistic productions ; for, as a matter of 
fact, show cards and advertisement posters are 
becoming every day of a more artistic and conse- 
quently of a more pleasing character. This is 
really a great gain to the urban population of the 
kingdom, and for it we have largely to thank Messrs. 
Marcus Ward and Co., who have taken a leading 
position in this branch of industry. It may seem a 
small matter to a man whether a new poster or show 
card, which he may perhaps meet a hundred or 
more times in the course of a day’s business, be 
pleasant and attractive, or ugly and repulsive. But 
such is by no means the case ; and it is just this 
multitude of little matters which goes to make up 
the bulk of our impressions and establish the differ- 
ence between the agreeable and disagreeable aspect 
of life. Fortunately for once true business prin- 
ciples and zesthetic considerations go hand in hand ; 
for a man will stop to look twice, say, at a spirited 
picture of two blue-jackets vigorously slashing at 
each other with single-sticks, with the legend 
‘* Tomkinson’s Navy Cut” neatly introduced below, 
and may perhaps purchase a packet of the said 
‘* Navy Cut ;” whilst he would never have noticed 
that most fragrant mixture had it been announced 
in some less attractive form. 

In making a tour of the works under notice one 
passes from the general office into the type machine 
room and lithographing room, which is 155 ft. long 
by 106 ft. wide. It is a well-ventilated and well-lit 
room, excellently arranged for the work to be done, 
and as full as it can be packed of machines of all 
kinds, a few of the most prominent of which we may 
notice. There are several large two-colour machines 
by Payne and Sons, of Otley. These print in two 
colours at one operation, the cylinder making two 
revolutions each time, and there being two formes. 
Each machine will print 1100 sheets an hour, which 
of course means 2200 revolutions. Besides perfect- 
ing machines, which will print two sides at one 
operation, there are in this department a hot and 
cold rolling machine on Gill’s patent by Furnival 
and Co., and a great number cf other machines, 
which our space will not permit us even to 
enumerate. 

In the lithographing room Christmas cards, 
labels, show cards, &c., are prepared. The most 
notable object here is a lithographic machine by 
Mann and Co., of Leeds, which will print illustrated 
posters up to 5 ft. long by 3 ft.4 in. wide. Webelieve 
that no machine of the kind larger than this has ever 
been made. It has Mann’s patent roller frame, by 
means of which the rollers may be shifted toa more 
or less slanting position whilst the machine is at 
work, so as to get a good distribution of colour. It 
is also furnished with an automatic taking-off 
arrangement, which is a novelty for a lithographic 
press. Thereare here several other fine litho print- 
ing machines up to 42in. by 32in., by Furnival 
and Co., of Reddish, all turning out excellent work, 
giving accurate register at a very rapid rate of 
printing. We next pass to a quadruple-demi litho- 
printing machine by J. Ratcliff and Sons, Leeds. 
This is also an excellent machine, working with 
great accuracy at a rapid rate. The framing is very 
heavy, and is designed with a good disposition of 
metal, by which steadiness in running is secured. 

We next pass to the colour-mixing room, where 
there is a small grinding mill and the usual stones 
and mullers. The copper-plate printing department 
is adjoining. In the bronzing department we have 
bronzing machines by Bromley and Harrison. The 
card or paper is first varnished, and, whilst tacky, 
the sheet is passed through the machine when the 
bronze is applied by means of a revolving brush. 
It is then taken to the dusting machine, in which 
the surplus metal is removed by a circular revolving 
brush, the final polish being given by two con- 
tinuous belt brushes. 

In the proving room all the work is examined 
and passed for the press. Here also the litho 
transfers are prepared for the large stones. Next 
to this room is the stone-dressing department, 
where all the lithographic stones are cleaned and 
prepared ready for use. The stone used is a Ger- 
man limestone, which is ground to surface by a 
machine and polished by hand. The stove for 
heating the stone, so that it will take the ink pro- 
perly, is adjacent, being placed in proximity to the 
steam boilers. In this department a notable object 











was a 60-in. by 40-in. stone for the big litho press 
before referred to. The preparing room is next in 
order. Here the stones are brought from the 
transfer press and each is examined by the proof 
book, and any alterations necessary are made. In 
an adjacent room the embossing presses are situated. 

We now pass to what is a very notable feature in 
these works, namely, the litho-stone store, or, as 
it is more aptly termed, the ‘‘ Library of Stones.” 
Here all the stones with designs upon them are 
placed, and constitute indeed a veritable library or 
record of the work done by this firm. There are 
about 14,000 of these solid volumes, large and 
small, ranging from the smallest vignettes up to the 
5-ft. illustrated posters. The value of the stone 
alone, without the pictures on them, is estimated 
in the firm’s records at about 11,0001. ; which figures 
will give some idea of the extent of Messrs. Marcus 
Ward’s business in this field. It is the big stones 
that run the price up. Small or moderate-sized 
pieces are easy enough to get and consequently not 
very expensive, but the large 5-ft. stones, weighing 
over 12 cwt., are not got out of the quarry every 
day, and will, we understand, sometimes run to 
5d. or 6d. per pound, although an average price of 
all kinds end sizes is taken at about 2d. per pound. 

The power for running the presses, &c., is ob- 
tained from a horizontal condensing engine having 
an 18 in. cylinder with 2 ft. 10 in. stroke, and having 
Rowan’s patent valve gear. There are two hori- 
zontal boilers with Galloway tubes and worked at 
40 1b. pressure. The water for condensing is pumped 
from a well 330 ft. deep. There are fitting and car- 
penters’ shops, paint shops, and other departments 
for keeping the worksin going order. There is also 
a kitchen and an excellent dining-room for the men. 

In the envelope-cutting rooms there are the usual 
stamping presses, the folding and gumming being 
done by hand. In connection with this depart- 
ment, but in another part of the building, there is 
a very fine guillotine, known as the ‘‘ Conqueror,” 
by J. Greig and Son, of Edinburgh. The paper to 
be cut is held by a weight of 3 tons. This machine is 
used chiefly for large work, and will cut 5 ft. square. 
The platen is worked by power off a wormshaft by 
means of a clamp in the same way as the knife. 
There is a double register gauge so that less room is 
required outside the machine. In order to regulate 
the cut of the paper so as to get the right direction, 
and have all four sides of the block square, adjust- 
ment is given to the guide by means of screws in 
place of adjusting the knife. In this way the cut 
surfaces are insured being in the required plane, 
each side normal to the other, and less time is 
taken in the adjustment. In place of the ordinary 
spur gearing the toothed segments which bring down 
the platen have helical teeth which naturally give 
more steadiness in working. 

In the rolling room hot and cold rolling are done 
by a variety of hand machines, the pressure being 
got by a screw and the paper placed between copper 
sheets. The power machine before referred to also 
belongs to this department although placed in 
another part of the premises. 

There is attached to the works a photographic 
department where a great deal of work is done, 
especially from the photo-lithographic department. 
The arrangements here are very complete, and 
work can be done for transferring to and printing 
from stone, as well as producing zinco-blocks to be 
printed by letter-press process. By this means, too, 
enlargements are made; for instance, a firm may 
require a label design enlarged to a show card or 
poster, and by means of photography a good deal of 
re-drawing is saved in this way. 

Passing to the top of the house we find, firstly, the 
enamelling room, where Christmas cards and show 
cards, labels, &c., are given the requisite glossy 
surface. In an adjoining department gelatine 
glazing is carried on whereby a most highly polished 
surface is given, mostly to such articles as shop show 
cards ; the effect, witha brightly coloured picture, 
being very brilliant and striking. The bookbind- 
ing rooms form quite an extensive department. 
Here are the usual hydraulic presses worked by 
hand pumps; strip-cutting machines with circular 
knives mounted on rollers, ruling machines, &c. 
In the blocking room there is a fine machine for 
blocking in gold leaf or colour. The leaf is put 
on by hand over a sized surface, and is blocked 
in by the machine by means of a steam-heated 
stamp. At the back there is a colour arrange- 
ment, and in using this, heat not being required, 
the steam is turned off. A thread stitching machine, 
by the Elliott Machine Company, of Newton, 
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Mass., U.S., is a notable and useful feature. It 
will stitch sheets together atthe rate of 1000 sets an 
hour,-and has done 1500 in the hour; in fact, it 
will work as fast as it can be fed. This is used for 
copy-books, pamphlets, &c., and will work up toa 
thickness of in. It is certainly an improvement 
in some respects on the wire stitcher which it is in- 
tended to replace. There is a sewing machine for 
bank cheque-books by the Singer Sewing Machine 
Company, and a book-sewing machine by the Smyth 
Manufacturing Company, of Hartford, Connecticut. 
The latter sews the sets together by their backs, 
where they are doubled, whilst the two former 
stitch them flat or open. The sewer will take a 
set of sixteen pages, which is put by hand on a re- 
volving arm. This takes it to the sewing mechanism, 
when it is sewn to the preceding set by a lockstitch. 
There may be six bobbins and six rows of sewing, or 
less, as may be necessary. The sets being thus sewn 
together, are ready to be bound into a book. This 
machine will do the work of ten girls.* The next 
machine is a bookfolder by Martini and Co., of 
Frauenfeld, Switzerland. The sheet is carried 
over a table with a slotted hole, the slot corre- 
sponding to the middle of the sheet. An arm then 
comes down and presses the sheet through the slot 
and one fold is thus made. The second fold is 
made in a somewhat similar manner, excepting 
that the once doubled sheet is then in a vertical 
position. The machine will fold 10,000 sixteen- 
page sheets a day. 

In another department black edging for mourn- 
ing envelopes and paper is carried on, edge gilding 
is done, and pages are numbered, there being several 
machines for the latter purpose. There is also a 
two-side ruling machine by B. Brierly, of Man- 
chester. Cardboard boxmaking is also carried on 
in an adjoining department. 

In the Christmas card making up and stamping 
room there is some good machinery, including a 
pair of rotary shears by J. Greig and Sons, of Edin- 
burgh. From here we pass to the compositors’ 
room, which forms a large department but calls 
for no special mention. In the railway ticket 
room there are machines which will print, per- 
forate, and number consecutively 10,000 tickets 
an hour. In other parts of the building there 
is a bag-making department, a stereotype and 
electrotype foundry, and a paper-making depart- 
ment. Here a special class of very fine hand-made 
note paper is prepared. It is made from cuttings 
of Irish linen, and is known as the Royal Irish 
linen note paper. Each sheet is made separately, 
and, to judge by the trouble and attention it re- 
ceives in manufacture, it must be a joy to write 
upon it. 

It now only remains to visit the artists’ studios, 
but here our pen—which aspires to nothing more 
poetic than the description of a steam engine or a 
boiler—fails us. We must, therefore, close our de- 
scription of these works without any record of the 
pretty wares they produce ; which is very like acting 
Hamlet with the part of the Prince of Denmark left 
out. 





SUBMARINE MINING, 
By Lieut.-Colonel Buckniit, R.E. (Ret.) 
(Continued from page 635, vol. alv.) 
AvToMATic MINEs. 


ENGLAND cannot afford to put impediments in the 
way of her owncommerce in time of war. Any serious 
stoppage to her ocean trade would be almost tanta- 
mount to defeat. Automatic mines can, therefore, 
only be used on our defences to a limited extent, 
and this has been recognised from the first. Foreign 
nations are not in the same position, and many of 
them have devoted much time and labour in order 
to perfect this form of mine. For instance, where 
a relatively weak naval power has to quickly block 
its rivers and harbours on the outbreak of war, the 
elaborate electrical arrangements adopted in our 
service could not be prepared in tims. Moreover, 
its commerce on the high seas would certainly be 
stopped, and its harbours be subject to partial if 
not absolute blockade. Under such conditions 
good automatic mines are both useful and necessary. 
But a strong naval power would require them as a 
naval arm, to assist in blocking the harbours of a 
foe, by sowing the entrances with mines of this 
nature. It is therefore to be regretted that a good 
pattern has not been perfected by one or other of 
our services. Too little attention has been paid to 











* It is shown in the Glasgow Exhibition, Stand 345. 


the subject. Improvised mines are not good enough. 
On the other hand, the mines in store for defence 
purposes contain too elaborate an apparatus, and, 
in any event, they cannot easily be converted into 
automatic mines for blockading purposes. No 
attempt has been made to do so, and an admiral 
who recently stated in the Times that we are pro- 
vided with the mines for such operations, must 
have been misinformed. 

Even in the harbour and river, defences of 
England there are some situations where automatic 
mines may advantageously be laid, the shore being 
so far off that controlled mines could not be worked 
satisfactorily. The inherent defect of most automatic 
mines is their vulnerability to countermining. For 
this reason the cases need not be strong. If they can 
resist the blow of a countermine which will just cause 
the mine to explode by shock, it is enough. The 
chief requirements of an automatic mine are that it 
should be quickly, easily, and safely laid ; also that 
it should be safely recovered when desired. Wave 
action should not cause self-destruction, and a mine 
should become automatically safe if it break away 
from its fastenings. Moreover, as it would mani- 
festly be impossible for vessels to accurately survey 
the waters and lay the mines at the entrance of a 
harbour held by an active foe, such mines should 
be provided with an arrangement for bringing them 
automatically to the required submersion, the moor- 
ing line being unwound until the proper length is 
obtained. 

Scores of inventors have attempted to produce a 
good automatic mine, but hitherto without com- 
plete success. A few of the different types will now 
be examined. 

Chemical Automatic Mines.—Professor Jacobi’s 
torpedoes were used in the Baltic by the Russians 
during the Crimean War. These mines were fitted 
with a glass tube containing sulphuric acid, the 
tube being imbedded in a mixture of chlorate of 
potash and sugar. Levers projected from the mine, 
and were so arranged that a passing vessel on strik- 
ing one of them, caused the glass tube to be broken 
and the charge of gunpowder to be ignited. De- 
fects: Action slow; charge employed too small; 
dangerous to lay. Results during the war practically 
nil, Dangerous to recover or destroy when no longer 
required. 

About ten years later the Dutch Government 
carried out experiments with mines primed with 
Colonel Ramstedt’s exploder, viz., a bent glass tube 
containing a small plug of potassium covered with 
naphtha. The long leg of the tube is sealed, and 
the short leg open, but it should be covered with a 
thin skin diaphragm. This leg is in contact with 
the priming charge. The long leg is carried through 
the case by a waterproof joint and is exposed to the 
sea water. This can be covered with a perforated 
leaden cap which is bent by a vessel striking it, thus 
causing the tube to break, and water to get at the 
potassium, igniting the charge. 

Defects: Action rather slow ; dangerous to lay ; 
does not remain in good order for lengthened 
periods. Dangerous to recover or destroy when no 
longer required. An improvement, suggested by 
the writer, consisted in surrounding the projecting 
glass tube with a perforated brass cylinder contain- 
ing a small weight with a vertical hole fitting over 
the tube ; also, in filling the cylinder with a cement 
slowly soluble in water, such as a heated mixture 
of sugar and chalk. This makes the mines safe to 
lay, as the apparatus only becomes active after the 
period necessary for dissolving the cement. More- 
over, the charge can be so placed in the case that 
the mine turns over if it escapes from its fasten- 
ings, the weight tumbles out of the cylinder, the 
latter protects the glass tube, and the mine can 
then be recovered with safety. Defects: Action 
slow, and mine does not remain in good order for 
a long period. 

Frictional Automatic Mines.—The mine invented 
by Mr. E. C. Singer and extensively used with 
much success by the Confederates in the American 
War of Secession, is a good example of this type. 
A friction tube and small priming charge is secured 
to the bottom of the case, and is suitably protected 
from the salt water by athin diaphragm. One end 
of ashort chain is attached to the pull ring, the 
other to a cast-iron cover resting on the top of the 
case. A central aperture in the lid surrounds the 
ring for the lowering line. Until the latter is with- 
drawn the mine is consequently safe. As addi- 
tional security a short bight of the chain is con- 








nected with a safety pin secured to the bottom of 
the case or to the mooring chain. The last opera- 


tion is to withdraw this pin by a line, thus making 
the mine active. This can be done from a safe 
distance. The line can be secured to a float and 
the moored mine remain passive as long as desired. 
If, however, the lid has been thrown off in the 
mean time, the mine would explode on withdraw- 
a. Og safety pin. Defects : Dangerous to recover; 
liable to self-destruction by tilting in a strong cur- 
rent. Easily destroyed by sweeping operations. 
Percussive Automatic Mines.—Several patterns of 
this type have been invented, and tried experimen- 
tally in this country ; but it is so difficult to insure 
safety when recovering the mines that none of these 
patterns have been adopted. Most of these appa- 
ratus are secret, but one of them which was in- 
vented by the writer can be described, and forms 
a good illustration of the type. The bottom of the 
mine case D is provided with a circular hole to 
which the apparatus is secured by bolts and nuts. 
The apparatus consists of a cast-metal hat-shaped 
chamber A, smaller at the top than the bottom, 
and carrying a tube with a helical spring h, that 
actuates a striker s, ona capc, which ignites a deto- 
nator and the priming charge in p. The bottom of 
the chamber is closed with an india-rubber dia- 
phragm i, carried on a central bolt « by a suitable 
nut and washer. The bottom of « passes through a 
lower casting B of peculiar shape (see sketch, 
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Fig. 90), and containing some soluble cement, such 
asa mixture of powdered chalk and burnt sugar. 
This chamber ~ has orifices communicating with 
the salt water outside. The mine is moored by the 
ring R. Into the top of: is screwed a small spindle 
of brittle steel, with an eye at the top, by which a 
cord connects it with the strikers. <A weight w 
rests on the nut. This weight cannot rock in the 
upper portion of A when in the position seen in 
sketch, but when it is pulled down into the lower 
portion its movement horizontally is only checked 
by the fragile steel spindle. 

When the mine is first laid its buoyancy acting 
against the mooring cannot move the rod x; but 
after a few hours the cement in z dissolves, and the 
rodis pulled down, the spiral spring is compressed, 
and the weight w is brought into the larger portion 
of chamber A. If a vessel now strike the mine the 
inertia of w breaks the steel spindle, and the striker 
is released upwards, exploding the mine. Thus 
these mines are quite safe to lay out. The diffi- 
culty is to raise them again when required. 

The plan proposed by the inventor was to employ 
a small explosive link at the foot of the mooring 
line, the link being exploded by electricity, and to 
carry a small insulated wire to a position of safety, 
say 100 yards away, several mine wires converging 
on one point, Also to so ballast the mine that when 
it is released from its mooring it shall turn over as 
it floats to the surface. The pressure of the water 
acting on the rubber diaphragm and the weight of 
W then bring the apparatus into the safe state 
which was obtained when it was first laid. The 
position of Rcan be seen when the mine floats up. 





If home the mine is safe. If not the case should 
be destroyed by rifle bullets, and the mine sunk, 
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an explosive being used that is damaged by water. 
Other means than electricity can be used for re- 
leasing the mines from their moorings. Defects : 
Difficult to recover with absolute certainty as to 
safety. Easily destroyed by counter-mines. 

Electric Automatic Mines.—This is doubtless the 
best and most reliable type of the automatic mine, 
It has been adopted by several of the Continental 
powers in one form or another, a favourite pattern 
being the invention of Professor Hirsch. In 
this, each mine is provided with a number of 
projections or nipples, against any of which a 
boat or vessel may strike. Each nipple consists of 
a leaden envelope containing a small glass phial full 
of acid. When this is broken it is arranged that the 
acid shall run down upon two electrodes, thus form- 
ing a voltaic couple. Wires from the les in each 
nipple are carried to the mine fuze, which is con- 
sequently exploded directly one of the nipples is 
bent. Part of the circuit is arranged to pass through 
a loop made by two wires led from the mine to a 
safe distance, and these are connected after the 
mine is laid, and when it is desired to make it 
active. Until this has been done the mine cannot 
be exploded, but it can be damaged if struck. In 
order to raise such a mine, it is only necessary to 
recover the loop, and to disconnect the wires. The 
mine is then safe to raise. Of course there is 
danger that a faulty connection may exist inside the 
mine, and it would be more assuring to have the 
source of electricity outside it. 

This leads us to another and probably the best 
pattern of the electrical type of automatic mine. It 
was first suggested by Sergeant-Major Mathieson, 
of the Royal Engineers, and consists of the usual 
electro-contact mine connected with a voltaic battery 
in a suitable water-tight box which is submerged 
near to the mine, but far enough from it to allow 
of the battery being raised and disconnected with 
safety before raising the mine. 

A number of mines can be fired in this manner 
from one. battery, and the recovery of the latter 
when desired can be easily insured by several 
obvious devices without using a marking buoy. 

The only difficulty in connection with this arrange- 
ment has been the constancy of the submerged 
firing battery, which is apt to deteriorate if the 
water-tight chamber be small. 

The very sensitive low-resistance detonators that 
have been introduced by the Danes (see ENGINEER- 
InG, January 6, 1888) has simplified this problem 
immensely, as a smaller number of cells can be used, 
and the cells themselves can be of moderate size. 
A pattern should be employed that is known by 
experiment to remain in working order for 
lengthened periods without attention, and means 
must be taken to prevent loss of liquid by evapora- 
tion or otherwise. 

The same mines and gear generally can be em- 
ployed for this system as for the electro-contact 
mines controlled from a distance, but, as already 
stated, it is not unnecessary to provide strong and 
costly cases for automatic mines of any pattern, be- 
cause their self-destruction is so readily brought 
about by countermining. 

Electrical automatic mines arranged in groups, 
each group having a submerged voltaic firing 
battery, are doubtless the best for harbour defence, 
their only defect being vulnerability to counter- 
mining. For naval purposes, however, the mines 
could be laid more rapidly and conveniently if each 
were complete in itself, and one of the other systems 
should perhaps be chosen. Moreover, for naval pur- 
poses,.such as blocking the waters of a foe by mines, 
itis advantageous to use some arrangement whereby 
each mine will take the desired submersion auto- 
matically when it is laid. Such an apparatus has 
been invented by an officer in the Royal Navy, but 
it is a secret, and cannot therefore be described on 
these pages. 

A good pattern of automatic mine is much needed 
for our harbour defences, and those stations that 
require them should be supplied. For instance, 
important stations partly surrounded by coral 
reefs, pierced in several places by navigable 
guts or passages too far from the land for the 
electrically controlled systems, should no longer re- 
main unprovided with automatic mines of a simple, 
strong pattern, not likely to get out of order or to 
require repairs. Surely a little time and attention 
can be devoted to this important subject by those 
concerned. 

“* Frame Torpedoes.” —When shallow waters have 
to be mined, and when the current always flows in 
one direction, as in the large American rivers, a very 








useful and efficient form of mine is the frame tor- 
pedo employed by the Confederates in the war of 
Secession. A framework of strong baulks is made 
and a mine fixed on the upper end of each timber. 
The lower end of the frame is secured by short 
chains to several sinkers, and the upper end is held 
down to any desired submersion by a chain or chains 
to a smaller sinker or sinkers. The lower end of 
the frame is up-stream, and consequently the tor- 


‘pedoes are presented to any vessel advancing up 


the stream. Various devices can be used for 
ignition on contact, the best probably being some 
arrangement whereby a plunger is forced in by 
contact with the vessel, and thereby releases the 
striker of a lock action inside the torpedo. 

The size of the torpedo can of course be adjusted 
so as to carry any desired charge, and to possess 
any required buoyancy, but the latter may be 
avoided if the framework possesses suflicient buoy- 
ancy, due allowance being made for water-logging. 
In swift currents the buoyancy must naturally be 
greater than in sluggish streams. Chains should 
be laid up stream from the frames, so that they 
may be recovered with as little danger as possible 
by vessels towing them up stream to some spot 
suitable for dismantling them. 

(To be continued.) 





NOTES. 
An Inpex to ENGINEERING PERIODICALS. 

Mr. Francis E. GatLourg, an engineer of Bos- 
ton, has recently compiled a little book intending 
to serve as an index for engineering periodicals, 
published between the years 1883 and 1887, in- 
clusive. The idea is a very laudable one, and there 
is no doubt that such a work thoroughly carried out 
would prove of immense value to the student, the 
engineer, and the inventor. But the undertaking is 
so vast, and one that, as regards any adequate profit 
to the compiler, must be so wholly a labour of love 
that we are not surprised that Mr. Galloupe decided 
to limit his references to 10,000, although the 
reason alleged for doing so—that the book may not 
become unwieldy—is a singularly poor one. With 
such a limit set upon it, the scope of the work is 
necessarily narrow, and the periodicals referred to 
but comparatively few, nineteen ‘in all, of which 
three are published in this country. No mention is 
made of any Continental publication. Mr. Galloupe 
states in his preface that his index includes ‘‘ quite 
complete references to the periodicals named,” a 
claim to which, so far as we are concerned, we must 
take exception. We are quite sure that, small as 
the book is, it has involved a very large amount of 
labour, and that it will be found of considerable 
service. But Mr. Galloupe would have laboured to 
far better purpose if he had taken up one or two 
subjects, instead of scouring the wide plains of 
engineering and its allied sciences, and prepared a 
really exhaustive index of those subjects. Had he 
done so, we believe he would have found sufticient 
encouragement to have compiled a series of sec- 
tional indices, each complete in themselves, and all 
of value to an enormous number of readers and 
investigators. 


New DanisH Man-or-War. 

Good progress is being made with the new 
Danish first-class cruiser, the Volkgrien, at the 
Royal dockyards, Copenhagen, and she will pro- 
bably be launched within the next two or three 
months. Her displacement is 2900 tons, length 
260-ft.; breadth 42 ft., depth 17 ft. fore and 18 ft. 
aft. She will be armed with two 8-in. 270-cwt. 
guns on deck, one fore and one aft; six 6-in. 
95-cwt. guns in the projecting structures on the 
sides ; four 57-millimetre rapid-firing guns; eight 
37-millimetre revolver guns, of which four are 
below deck and the other four on the deck-houses ; 
and finally, two 10.15 millimetre mitrailleuses. In 
addition to these the Valkgrien has five torpedo 
tubes, viz., two in the bows, one at each side, and 
one aft; and she will carry two second-class tor- 
pedo boats, each armed with a machine gun. 
Her crew is to be 300 men. Burmeister and 
Wain’s Shipbuilding and Engineering Company, 
Copenhagen, have contracted for her engines ; the 
two engines are together 5000 horse-power, and 
the estimated speed is 17 knots when fully armed. 
The Volkgrien will not be armoured, being what is 
called a protected cruiser, with an arched shot-proof 
protective deck of 2}in, thickness. This deck is 
situated under the water line, and extends over the 
whole of the vessel. Below this deck are all the 
vital parts of the ship, such as engines and boilers, 





powder and shell magazines, the steam steering 
gear, and the electric light machines ; the hospital 
is also placed there. The rudder is fitted witha 
yoke at a depth of 4 ft. below water. For the pro- 
tection of the men all the guns are furnished with 
substantial screens, and the ship’s sides at the tor- 
pedo tubes are protected by armour strong enough 
to resist the fire from rapid-firing machine guns. 
The vessel is fitted with a torpedo net, which can be 
let down the whole way round her when at anchor, 
or. carried partly reduced when under steam, and the 
net can be very expeditiously lowered or hoisted. 
The Volkgrien has a double bottom, and is, by 
means of numerous water-tight bulkheads, parti- 
tions, and platform decks, divided into a great many 
water-tight compartments and cells. For protection 
against - acai near the water line there is another 
arrangement of water-tight compartments above the 
protective deck. Below this deck the independent 
water-tight compartments number fifty-nine, and 
above it there are more than a hundred different 
compartments, which are being used for storing 
coals, provisions, &c. The Volkgrien is built exclu- 
sively of steel, and is intended to go for her first 
cruise in the autumn of 1889. 


Care Rattway Extensions. 

Recent intelligence from the Cape indicates that 
the unfriendly feeling of the Boer States towards 
England is increasing, and that any extensions 
of the railways towards the Transvaal is not for 
the moment to be expected. Some months ago 
a conference took place between representatives of 
the Cape Colony and the Orange Free State, at 
which a resolution was arrived at empowering the 
former to push a line across the latter to Pretoria. 
The Volksraad, however, refused to ratify this, 
agreeing only to a line to Bloemfontein. As this 
would have simply thrown upon the Cape the 
expense of the joining the village capital (with 3000 
or 4000 inhabitants) of the Orange Free State to 
civilisation, without any traffic in particular in 
return, while not insuring an extension beyond to 
Johannesberg and Pretoria, where traffic abounds, 
the Cape Government naturally feels sore at the 
breach of faith, and pending the downfall of 
Kriiger is disposed to throw its whole energies into 
the railway to the Zambesi, to which we referred 
last week. Sir J. Gordon Sprigg, in announcing 
the new policy to the Cape House of Assembly, 
said that ‘‘ It was not the intention of the Govern- 
ment to commit the Cape to the whole of the ex- 
penditure of the line, but, provided the House 
would sanction the extension from Kimberley 
towards Bechuanaland, the Government, regarding 
it as the highest interest of the colony that the 
road northward should be secured right up as far 
as we have any acquaintance with the country, 
would be prepared to approach her Majesty’s 
Government to endeavour to ascertain what policy 
they are prepared to pursue, and how far they are 
prepared to second the efforts made by the Govern- 
ment of this colony to secure the advantages 
pointed out.” It is clear from this that the early 
construction of the railway will depend largely 
upon the time required by the Colonial Office to 
make up its mind upon this important point. 
Bechuanaland being a Crown colony, ruled by the 
Colonial Office and not by the Cape, the latter 
cannot push on the railway until the Government 
at home has made up its mind what is to be done. 
The line, we pointed out last week, is 800 or 900 
miles long ; and its construction, therefore, would 
act beneficially upon the iron trade at home, as 
well as upon the development of Bechuanaland 
and the opening up of the Matabele country, where, 
as Sir J. Gordon Sprigg puts it, ‘‘there are stores 
of gold said to be something beyond the belief and 
imagination of man.” As the Colonial Office will 
not move without the pressure of public opinion at 
its back, it would be well for those interested at 
allin the early construction of the railway to in- 
struct and develop public opinion on the subject 
without delay. 


New Branco Ratwwway at DUNDEE. 
Surprisingly rapid progress is being made with the 
construction of the branch railway at Dundee in 
connection with the Caledonian system. The new 
line is not long, but it brings into direct railway 
communication a number of mills and factories in 
the northern part of the town. The branch runs 
off the Dundee and Newtyle line at Lochee, about 
four miles from Dundee, and passes along the north 





boundary of the town to the district of Stobsmuir, 
where there is to be a large depdt with about half a 
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dozen loop lines. There are five bridges over 
the railway, with stone abutments and iron gir- 
ders, The ground is very irregular at the present 
time, and the most difficult part of the work has 
been excavating the earth to afford a level way. 
Fortunately, however, no rocks have been come 
across. When the work is completed 150,000 cubic 
yards of earth will have been removed, 30,000 to 
make up the ground for the Stobsmuir Depét, and 
120,000 for the new esplanade at the side of the 
River Tay at Will’s Brae. In the work of exca- 
vating an American steam excavator is brought 
into service. It was supplied by Messrs. John 
Souther and Co., Boston, U.S.A., and is one of 
the first that has been used in Scotland in the 
construction of railways. About 700 cubic yards of 
earth are removed every day of twenty-two working 
hours, and the work is therefore proceeding speedily. 
The excavator has attracted a large amount of atten- 
tion. It is somewhat similar to the one illustrated 
in ENGINEERING on July 13 (page 25 ante). The 
boiler and engine are placed on a movable carriage 
set on rails. A strong iron pillar forms a fixed 
axis to the jib, which is worked by frictional gear- 
ing. On the jib is raised a triangular structure 
formed of channel iron bars, which are so joined as 
to form the arm of the excavator. The bucket is 
an iron vessel having four steel teeth, and is capable 
of holding 1} cubic yards of soil. The jib can turn 
the half-circle, and of course may be lowered or 
raised as necessity requires. The arm to which 
the bucket is attached is lowered until it assumes a 
perpendicular altitude, and then, by the action of 
gearing on the upper end of the arm, the bucket 
is made to assume the scooping or radial motion. 
To relieve the direct strain which any stony obstacle 
would put upon the machine, a rocking motion is 
imparted to the jib, by which the teeth are made 
to cut sideways, whilst they are pushed onwards at 
the same time. The line—which has very slight 
gradients, the steepest being 1 in 100—is only being 
made single at present, but bridges, &c., are for a 
double track. The engineer is Mr. Thomas Barr, 
district engineer for the Caledonian northern sec- 
tion, and the contractors Messrs. James Young and 
Co., Glasgow. The cost will be about 20,0001. 


Se.r-ExTINGUISHMENT OF FIREs, 

The apparatus which is most promptly used in 
cases of burning buildings and also with the least 
efficacy, is the human voice, notwithstanding the 
historical fact that blowing has accomplished no- 
thing since the days of Jericho. Yet there are 
numerous instances where fires have been extin- 
guished through causes connected with their origin, 
and so completely outside of precedents that they 
serve as instances of the happening of the unex- 
pected. In this connection we do not refer to 
the fires extinguished by automatic sprinklers, 
where the result is clearly what has been expected 
to happen. Nothwithstanding the fact that whena 
fire occurs on property protected by automatic 
sprinklers, those present avail themselves of all the 
means of grace in the shape of the usual fire appa- 
ratus at hand, yet there are numerous instances 
where fires have occurred at night or in rooms 
vacant at the time, where the fact has been 
made known only by water percolating through 
the floors, or the sound of the automatic fire 
alarms, or from the sprinklers which have already 
come into active operation, the fire having called 
down means for self-extinguishment. But the in- 
stances which we have in mind are those where the 
means of extinguishment were not expected, as in 
the well-known cathedral building in Boston, where a 
fire, caused by spontaneous ignition in a store-room, 
melted the lead water pipes, and the water issuing 
from them extinguished the fire. A similar instance 
happened in a building in Market-street, Philadel- 
phia. Some sheet metal pails were returned by the 
purchaser to a tinsmith in Chester, Pa., with the com- 
plaint that they were not tightly made. The manu- 
facturer resoldered them, and in order to test his 
work filled them with water and hung them upon 
hooks at the ceiling. While the men were atdinner 
during the noon hour, a fire heated the upper part of 
the room so that the bails connecting the handles to 
the pails became unsoldered, and the dropping of 
the pails of water dashed out the fire. Some waste 
left upon the top of a steam pump at Watertown, 
Mass., blazed from spontaneous ignition, and this 
in turn set fire to the lagging around the steam 
cylinders and the feed pipe, where it melted the 
soldered attachments of a continuous automatic 
oiler. The steam from the feed pipe was discharged 





through the small tubes formerly leading to the 
oiler, and extinguished the fire. There have been 
numerous instances of fires which have ceased for 
want of air. During the war of the rebellion 
attempts were made to burn New York City, as the 
result of a conspiracy, fires being started in several 
hotels ; but in order to prevent premature detec- 
tion the culprits closed up the rooms so tightly that 
the fires were smothered. At an hotel in Woon- 
socket the steam pipes caused a fire in the spaces in 
the walls of the building, which was extinguished 
for want of air to support combustion. The time of 
the fire is unknown, as its occurrence was not dis- 
covered until some time afterwards, when in the 
progress of an alteration to the building the facts 
were made apparent. It may be interesting to 
know that in this instance the steam-heating service 
was ordinarily used at a pressure of about 41b. to 
the square inch during the coldest weather, and 
that the safety valve was so arranged that the pres- 
sure could never exceed 101b. A spark of static 
electricity proceeding from a belt, ignited leaking 
gas and this in turn set cotton on fire, which 
operated the automatic sprinklers and extinguished 
it. Anattempt was made to destroy a block of new 
dwellings at Brooklyn, Mass., before the buildings 
were entirely finished. Some people alarmed by the 
smoke which was seen in each division of the struc- 
ture, rushed in to save doors and portable fixtures, 
when it was noticed that the fires did not appear to 
gain any headway, and when the smoke had en- 
tirely died away, it was found that the incendiary 
had placed lighted candles in sawdust and other 
inflammable material in drawers and closets, but 
with such limited supplies of air that combustion 
could not be supported and the fires became 
smothered. 


GREAT MaritTIME Routes. 


The most important of the great maritime routes 
of the world may be said to be that opened by M. 
de Lesseps, viz., the Suez Canal, which places the 
west in rapid communication with the east. Eng- 
land holds the principal stations upon this route, 
viz., Gibraltar, Malta, Cyprus, Egypt, and Perim. 
From Aden, also an English station, the English 
route bifurcates, one leading eastwards to India and 
China, the other south-eastwards to Australia and 
Eastern Africa. The Indian route conducts travellers 
in seven days from Aden to Bombay, and in eight 
days from Aden to Colombo (Ceylon). One can go 
in seven days, also, from Colombo to Singapore, 
andin eight days further, from Singapore to the 
island of Hong-Kong, where the English, solidly 
established, keep an eye upon the Chinese coasts. 
Ceded to England by the Celestial Empire in 1842, 
Hong-Kong commands the entrance to Canton, and 
by consequence controls the commerce of the 
southern provinces of China. Victoria, the port of 
Hong-Kong, which has some time been styled the 
Gibraltar of the East, has a population of 160,000 
inhabitants, of whom 8000 are Europeans. Victoria 
is, indeed, the maritime capital of the Chinese Sea. 
In front of Hong-Kong, and upon the continent of 
Asia, England secured in 1860 the territory of 
Kouloum, about 20 square miles in extent. A 
journey from Hong-Kong to the great Chinese port 
of Shanghai occupies about eight days; a similar 
time is consumed in going from Hong-Kong to 
Yokohama. English maritime establishments have 
begun to be formed in the Archipelago of Quelpaért, 
at the extremity of Corea ; and it is proposed to 
create a military port under the name of Port 
Hamilton. If these projects are carried out, the 
English route in the extreme East will probably be 
extended to the great Russian port of Vladivostock, 
which is considered to be destined to an important 
future, since it is the commercial metropolis of the 
Amoor and of Eastern Siberia. In running from 
Aden to Australia many vessels make a stoppage at 
the end of seven days at Port Louis in the Mauritius. 
The time occupied in running from the Mauritius to 
Adelaide (South Australia) is sixteen days more. 
Some twenty days are occupied in a voyage from 
Aden to Batavia, the most important point in the 
Dutch possessions in the islands of Sunda. A 
voyage from Singapore to Sydney (New South 
Wales) occupies about twenty days. The Cape of 
Good Hope route to the East has, of course, de- 
clined in importance since the piercing of the Suez 
Canal. The maritime routes of the Pacific Ocean 
are three in number, viz., that of Cape Horn, that 
of Panama (which will greatly increase in import- 
ance if M. de Lesseps completes his second great 
canal), and, finally, that of San Francisco, from 


which voyages can be made, on the one hand, to 
Japan and China, and, on the other hand, to 
Australia. San Francisco is, beyond doubt, the 
principal Pacific port of North America. Voyages 
may be made from San Francisco to Yokohama in 
twenty-two days, to Hong-Kong in twenty-six 
days, and to Sydney in twenty-nine days. The 
Sandwich Islands afford a convenient stopping 
place between San Francisco and Australia. A 
recently opened route from Vancouver Island 
to Japan and China, connected as it is by 
means of the Canadian Pacific Railway with the 
Atlantic Ocean, may develop serious competition 
with the existing great American line. The exist- 
ing Cape Horn route will share the fate of the 
Cape of Good Hope route, and will cease to be one 
of the important maritime routes of the world 
should the Panama Canal be opened for navigation. 
The great maritime routes of the Atlantic Ocean, 
three in number, terminate at New York, Panama, 
and Buenos Ayres. If the Panama Canal should 
ever sever the two Americas, it might be practicable 
to make a tour of the world in twenty-four days 
without landing at any point. A traveller starting 
from Liverpool, for instance, would traverse the 
Straits of Gibraltar, the Mediterranean, the Suez 
Canal, the Red Sea, the Indian Ocean, the Straits 
of Malacca, the Pacific Ocean, the Panama Canal, 
and the Atlantic Ocean, finally returning to the 
point at which he set out. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Partly in consequence of 
the favourakle character of the Board of Trade returns, 
the pig-iron.warrant market was decidedly steady last 
Thursday, and a good business was done, late sellers being 
apparently the principal purchasers. The opening quota- 
tion for Scotch iron was 39s. 24d. per ton cash, and up 
to 39s. 44d. per ton was paid during the forenoon, and the 
close was sellers thereat and buyers 1d. per ton lower. 
No cash sales of Cleveland iron were reported, but 
business was done at 39s. 4d. per ton one month. Hema- 
tite iron realised 43s, 1d. per ton cash, the market closing 
with buyers at that price, and sellers wanting 4d. more 
per ton. The market was a little firmer in the afternoon, 
up to 39s. 5d. cash being paid for Scotch iron. The 
closing settlement prices were—Scotch warrants 39s. ie 
per ton; Cleveland, 33s. 14d.; hematite iron, 43s. 14d. 
There was no special feature in the market on Friday. 
Down to 39s, 3d. per ton cash was accepted in the 
forenoon for Scotch warrant iron, but generally speak- 
ing the quotations were much the same as_ those 
of the previous day. At the close the settlement 
prices for Cleveland and hematite warrants were 14d. 
per ton down, but that of Scotch iron remained un- 
changed. On Monday there was a somewhat brisk 
demand for Scotch warrants; and the market was 
firm from the opening, which was doubtless due to the con- 
tinued improvements in the shipments, which are now 
upwards of 24,000 tons in excess of those for last year at 
the same time, notwithstanding the practical loss of the 
American outlet. The price of Scotch iron rose 2d. per 
ton during the forenoon sitting of the “‘ring,” and the 
market closed at the best. Up to 33s. 3d. = ton cash 
was paid for Cleveland, and sellers were holding out at 
the close for 33s. 44d. per ton. Cleveland iron was also 
much firmer in price, and hematite iron rose to 43s. 44d, 
cash, the finish being strong with buyers at the best. A 
further development of strength took place in the after- 
noon, Scotch iron advancing to 39s. 9d. cash and 40s. per 
ton one month, The closing settlement prices were— 
Scotch, 393. 9d. per ton; Cleveland, 33s, 6d.; hematite 
iron, 43s, 44d. per ton, Tuesday’s warrant market was 
likewise strong, and a good business was done at ad- 
vancing prices. It was intimated that makers had gene- 
rally advanced the price of special brands on account of 
the improved demand. There was a better inquiry for 
Scotch makes of hematite pig iron. During thc forenoon 
market 39s. 104d. per ton cash was reached by Scotch iron, 
with buyers at the close offering 4d. per ton lower. Cleve- 
land iron reached 33s. 74d. per ton cash, and an advance of 
> per ton was made by hematite iron. At the close in the 
afternoon the settlement prices were—Scotch, 39s. 104d. ; 
Cleveland, 33s. 6d. ; hematite warrants, 43s. 9d. per ton. 
To-day’s market was very steady in the forenoon, and it 
was generally believed that the present movement will 
hold. At theclose there were sellers at 39s. 104d. per ton 
cash for Scotch, and in the afternoon 40s. cash was reached, 
Cleveland and hematite iron being quoted respectively at 
33s. 8d. and 43s. 94d. per ton sellers. The local consump- 
tion of pig iron is on a larger scale than has been known 
for a considerable period, and it is asserted by persons 
who ought to know that the quantity of Scotch iron in 
hand in Scotland—-makers’ stocks and stores included—is 
lower than it was eight months ago, notwithstanding the 
great addition made to Connal’s stores since the beginning 
of the year. It is rather unfortunate that the truth of 
this statement cannot be tested, as the makers keep within 
their own knowledge the information bearing upon the 
stocks in their respective yards. The number of blast 
furnaces now in actual operation is 87, as compared 
with 84 at this time last year. Last week’s shipments of 
pig iron from all Scotch ports amounted to 8723 tons, as 
against 7000 tons in the corresponding week of last 
year. They included 905 tons for the United States, 





975 tons for Canada, 380 tons for Australia, 135 tons for 
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France, 160 tons for Italy, 200 tons for Holland, 750 tons 

for Belgium, smaller quantities for other countries, and 

3688 tons coastwise. The stock of pig iron in Messrs, 

Connal and Co.’s public warrant stores yesterday afternoon 

stood at 1,007,020 tons, as compared with 1,005,715 tons 

aee week, thus showing for the week an increase of 
tons. 


Clyde Contracts for War Vessels.—Messrs. James and 
George Thomson, Clydebank, have just secured an order 
from the British Admiralty to build two of the largest 
vessels which are to form the Australian squadron under 
the new Imperial Defence Scheme. They are to be 
vessels of about 2600 tons each, and are to be supplied 
with engines capable of giving a speed of about 184 knots 
per hour ; and in some respects they are to be similar to 
the Spanish war cruiser Reina Regente built by the 
same firm. An order for a gunboat of about 1300 tons for 
the Japanese Government has also been placed with 
Messrs. Thomson. She is to be somewhat similar in build 
to the El Destructor, which was also built at Clydebank 
for the Spanish Government. 


Other Shipbuilding Orders. — Within the past week or so 
there has been a sort of ‘‘ boom” in the way of placing 
new shipbuilding orders. Two iron sailing ships, each of 
2500 tons, have been placed with Messrs. Russell and Co., 
Port-Glasgow and Greenock—both for Liverpool firms. 
An order for a steel screw steamer of 2600 tons net 
register, also for a Liverpool firm, has been placed with 
Messrs. William Hamilton and Co., Port-Glasgow, 
Messrs. Charles Connell and Co., Whiteinch, have con- 
tracted to build a steamer of 3500 tons gross for Messrs. 
Robert Mackill and Co., Glasgow, for general trade. 
For Messrs. Brownall and Co., Liverpool, Messrs. 
Alexander Stephen and Co., Dundee, have contracted to 
build a steel barque of 1300 tons register. A few days 
ago Messrs. Thomson, Clydebank, concluded a contract 
to build a large and powerful steamer for the Red Star 
Line trading between Antwerp and New York, and it is 
stated to-day than an order for a similar steamer has been 
placed with the Clydebank firm for the same line. 


Large Order for Steel Plant.—The Summerlee and 
Mossend Iron and Steel Company intend to lay down at 
their Mossend works a large and powerful rolling plant. 
The engines, which are to be of the revere tan coupled, 
and of 3000 horse-power, together with the rolling mill, 
which is intended to be the largest piece of machinery of 
the kind in Scotland, are being made by Messrs, Lam- 
berton and Co., Coatbridge; and the order for the slab- 
shearing machinery has been placed with Messrs, Grant, 
Ritchie, and Co., Kilmarnock. 


Import into the Clyde of Spanish Iron Ore.—There was a 
heavy import of iron ore from Spanish ports into the 
Clyde during the month of July. No fewer than thirty- 
two steamers arrived, having 42,867 tons of ore. Thisis 
16,382 tons over the receipts during July, 1887. For the 
seven months there is still a decrease of 5826 tons as con- 
trasted with the quantity received during the same period 
last year, but 70,275 tons over that for the corresponding 
seven months in 1886. The returns specially compiled 
are : 


Month. Seven Months. 

Vessels, Tons. Vessels. Tons. 

1888 32 42,867 194 250,615 
1887 23 26,485 205 256,441 
1886 20 24,062 149 180,340 
1885 31 41,291 165 197,963 


Activity of the Steel Trade.—Quite a lot of orders have 
lately been placed with the Scotch steelmakers, some of 
whom are said to have already got in hand as much werk 
as will keep them going till the end of the present year ; 
and it is currently reported that there are more orders 
waiting to be placed. Prices have been advanced in some 
instances 2s. 6d., and in others 5s. per ton. The placing 
of so many orders for new vessels has given a decided firm- 
ness to the steel trade, and it is confidently expected that 
a further advance in price will be made very shortly. 


The Steel Company of Scotland.—At a meeting of the 
directors of the Steel Company of Scotland (Limited), 
held to-day, it was agreed to recommend (subject to audit) 
the payment of a dividend at the rate of 5 per cent. per 
annum, free of income tax, after writing off for deprecia- 
tion 15,000/., adding 2500/, to the reserve fund, and carry- 
ing forward about 14001. to the next year. 


Testing Gas Meters in Edinburgh.—During the year 
ended July 31 there were tested in Edinburgh no fewer 
than 33,287 new gas meters, wet and dry, in almost equal 
numbers. Edinburgh is a very important seat of the 
meter-making industry. 





Tae KrI0sGROVE STEEL AND [Ron Company, LimitED.— 
We are giad to observe that the Kidsgrove Steel and Iron 
Company, Limited, which was formed to resuscitate the 
well-known Kinnersley Collieries and Iron Works, cover- 
ing 600 acres, recently employing 2000 men and possessing 
some of the finest coal and richest ironstone in the county 
of Stafford, has been restored to activity, by the starting 
of one of the most powerful Cornish pumping engines in 
the district. The engine has an 82-in. cylinder by 10ft. 
stroke and drives a Goliath pump, raising 700 gallons per 
minute from a depth of 285 yards. The engine and aS 
were designed by the managing director, Mr. C. J. 
Homer, and constructed by Messrs. Renshaw, King, and 
Co., of Kidsgrove, who were represented by Mr. 6. E. 
Masterman, one of their partners. The iron works and 
collieries have been brought into operation under the 
superintendence of Mr. T. E. Storey, the general 
manager, and Mr. David Shaw, the engineer to the com- 
pany. 





NOTES FROM THE SOUTH-WEST. 

Great Western Railway.—During the six months ending 
June 30, 1888, twenty locomotives were built, and thirty- 
five reconstructed with new boilers at the charge o 
revenue. The mileage run by trains during the first half 
of this year shows an increase of 544,878 miles, to which 
passenger trains contributed 201,553 miles, the balance 
being contributed by goods and mineral trains. The cost 
of locomotive power in the first half of this year was 
483,036/., as compared with 483,124/. in the corresponding 
period of 1887, The cost of the coal and coke consumed 
in the “loco” department in the first half of this year, 
was 95,122I., as compared with 90,657/. in the correspond- 
ing period of 1887. The outlay made for the maintenance 
of way and works in the first half of this year was 
397,570/., as compared with 388,473/. in the corresponding 
period of 1887. The length of line maintained in the first 
half of this year was 2457? miles, viz.: Broad gauge, 
oot miles; narrow gauge. 2022 miles; mixed gauge, 
252} miles. The length of line laid with four lines of rails 
was 23} miles ; with double lines, 1142 miles ; and with 
single line, 12924 miles, 

South Wales Coal and Iron.—The exports of coal from 
Cardiff to foreign ports in July were 701,465 tons, while 
the exports coastwise were 125,740 tons. The exports of 
coal from Newport to foreign ports in July was 189,365 
tons, while the exports coastwise were 83,922 tons. The 
exports of coal from Swansea to foreign ports in July 
were 63,531 tons, while the exports coastwise were 63,014 
tons. The exports of coal from Llanelly to foreign ports 
in July were 11,221 tons, while the exports coastwise were 
10,179 tons. The aggregate exports of coal from Cardiff, 
Newport, Swansea, and Llanelly to foreign ports in July 
were 965,582 tons, while the aggregate exports coastwise 
were 282,855 tons. The exports of iron and steel from 
Cardiff in July were 5623 tons; from Newport, 15,387 
tons; from Swansea, 42 tons; and from Llanelly, 1430 
tons; making an aggregate of 22,482 tons. The exports 
of coke from Cardiff in July were 4775 tons ; from New- 
port, 160 tons ; from Swansea, 35 tons; and from Llanelly, 
nil ; making an aggregate of 4970 tons. The exports of 
patent fuel from Cardiff in July were 10,119 tons; 
trom Newport, 6595 tons; and from Swansea, 25,683 
tons; making an aggregate of 42,397 tons. The ship- 
ments of coal from Cardiff in the seven months end- 
ing July 31, this year, were 5,653,283 tons; of iron 
and steel, 37,808 tons; of coke, 31,453 tons; and of 

atent fuel, 91,291 tons. The exports of coal from 

ewport in the seven months ending July 31, this year, 
were 1,946,427 tons; of iron and steel, 97,112 tons; of 
coke, 7431 tons ; and of patent fuel, 29,360 tons. The 
exports of coal from Swansea in the seven months ending 
July 31, this year, were 924,909 tons, of iron and steel, 
4094 tons ; of coke, 2769 tons; and of patent fuel, 138,163 
tons. The exports of coal from Llanelly in the seven 
months ending July 31, this year, were 120,439 tons ; and 
of iron and steel, 1730 tons. The exports of coal from 
Cardiff in July were larger than those from any other port 
in Great Britain. 


The Midland in the West.—In the course of the past 
half-year the Midland Railway Company expended 7201. 
for additional land at Gloucester. An outlay of 580/. was 
made in order to provide additional accommodation for 
goods traffic at Bristol. A further expenditure of 4000/. 
was made upon the Somerset and Dorset line. 


Cardiff.—The demand for steam coal has been active. 
(Quotations have ranged from 10s. 9d. to 11s. 3d. per ton 
for the best qualities, while secondary descriptions have 
made 9s. 9d. to 10s. 6d. per ton. Small coal has been in 
increased demand at 5s. 3d. per ton. The house coal 
trade continues in a satisfactory state; No. 3 Rhondda 
has made 8s. 6d. to 8s, 9d. perton. Quotations for patent 
fuel are tending upwards in sympathy with the firmness 
of the steam coal trade. There has been a fair demand 
for Spanish iron ore. No special activity has prevailed in 
the manufactured iron and steel rail trades, but prices 
have been well supported ; heavy section steel rails have 
made 3/. 17s. 6d. to 4l. 2s. 6d.; light section ditto, 
41. 12s. 6d. to 5/. 5s. per ton. 


Wide Tendering at Ilfracombe.—The Ilfracombe Local 
Board on Tuesday opened tenders for the construction of 
a@ new reservoir as follows: Mr. Lean, of Newport, 
80007. ; Messrs. Hill and Co., Compton Gifford, 87982. ; 
Messrs. J. Aird and Son, Lambeth, 9426/.; Mr. A. R. 
Debnam (from Messrs. Matcham and Co., Plymouth), 
10,3897, ; Messrs, J. Pickthall and Sov, Merthyr Tydvil, 
14,2611. ; and Mr. G. Shillabear, Plymouth, 15,2107. It 
was resolved to accept the tender of Mr. Lean, subject to 
the approval of Mr. Appleton, the local engineer. 


Gloucester Wagon Company (Limited and Reduced).— 
The directors observe in their annual report : ‘* It will be 
satisfactory to the shareholders to learn that the business 
of the past year has been more profitable than the direc- 
tors in their last year’s report ventured to anticipate. 
The accounts show that a balance of the revenue account 
is 34,346/., as against 16,5520. last year. After deducting 
10,6987. for depreciations, according to previous practice, 
there remains a net revenue balance of 23,799/., being 
an increase of 17,752/. over that of last year. The direc- 
tors, as already explained to the shareholders, are not 
permitted to pay dividends pending the adjustment of 
capital and assets; they have, therefore, addressed them- 
selves to an anxious consideration of a scheme for the 
purpose of rectifying the valuation of the assets, and the 
adjustment of the capital, which they now submit for 
the approval of the shareholders. They have fortified 
canton by having an independent professional valuation 
of the assets made % Mr. Thomas Ashbury, of Man- 
chester, and Messrs. Wheatley Kirk, Price, and Goulty, 
of Manchester and London, the result of whose valuations 
is as follows : The value as presented in the company’s ac- 


counts is 301,011/., and by Mr. Ashbury is 165,454/., the 
difference being 135,556. In relief of this difference the 
reserve fund, which appears in this year’s balance-sheet 


f | 23 40,320/., may be applied ; reducing the balance to be 


met by reduction of capital to 95,2367.” It is proposed 
by the directors to carry out this reduction by forming a 
new company. 


Rhondda and Swansea Bay Railway.—The engineers 
report that the advance headings of the Rhondda ‘Tunnel 
have now been driven 2700 yards, leaving 728 yards to 
complete, while the tunnel has been finished to full size for 
1142 yards. The pes made by the contractor during 
the past half-year has not been so great as was expected, 
but he is now working at a rate which will complete the 
tunnel by an extended time agreed — The approaches 
are being proceeded with, so that the whole railway be- 
tween Cymmer and Treherbert may be ready at the same 
time. 


Water Supply of Cardiff.i—At present, owing to an 
abundant supply of water in the storage reservoirs at 
Llanisben, the pumps at Ely are idle. Last summer, it 
will be remembered, the Ely wells rendered great service, 
yielding 500,000 gallons of water per day in the driest 
part of the season, and thus saving Cardiff from a water 
famine. At Rhubina a balancing reservoir has been con- 
structed in which the water from the Taff Vawr is re- 
ceived, filtere], and then diverted to Llanisben. The 
reservoir is situated at an altitude which will enable the 
Cardiff Town Council at ~ future time to supply White- 
church, Llandaff, Penarth, and the higher parts of 
Penylan by a system of gravitation. Only one filterin 
bed has at present been constructed, but it is intende 
eventually to lay down four beds, with the accompanying 
pure water reservoirs. 


The Dowlais Company at Cardiff.—Active preparations 
are being made for the erection of the new works which 
the Dowlais Iron Company proposes to establish on the 
East Moors, Cardiff. On the southern margin of the 
site Mr. Billups has now 100 men engaged in constructing . 
a large sewer which connects with the Cardiff sewerage 
system. The new sewer will be a mile long and 
will have a diameter of 5ft. in the clear. To receive 
it the excavations on the high ground have a depth 
of not less than 25 ft. Mr. R. Clarke, the resident 
engineer of the Bute Dry Dock, has charge of the 
works. Branching off from a point near the head of 
the sewer a cutting is being made to receive a railway, 
which will be about a quarter of a mile long. About 
200 yards on the northward, fifty men are preparing 
foundations for the furnaces, pursuant to a contract in- 
trusted to Mr. Ridley, who superintends the operations 
in person. Four steel pile-drivers are at work. 


Lundore New Steel Works.—Landore has been thrown 
into consternation by the unexpected stoppage of the new 
Landore Steel Works. On Saturday most of the work- 
men were paid off at two hours’ notice, and several of the 
furnaces were put out on Monday. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Dore and Chinley Railway.—Preparations are being 
made for the commencement of the Dore and Chinley 
Railway at the Dore end of the route. Mr. Parry, chief 
inspector for the Midland Railway Company, and his 
assistant have taken up their residence at Dore, where 
they will remain during the construction of the line. 
Messrs. Oliver and Sons, contractors, Horsham, Sussex, 
who have the No. 1 contract, which embraces half the 
line from the Dore end, have been over the route during 
the past week. The tunnelling operations are to be under- 
taken by Messrs. Oliver and Sons. The tunnel is to 
commence at Totley Brook and will pass under the Long- 
shawe Moors, coming out near Padley Wood. It will 
be straight and 4 miles in length. Notices have been 
served on the landowners by the solicitors tothe Midland 
Railway Company for the purchase of the land required 
by them for the construction of the line. A 10-ft. shaft 
will be commenced on Mr. John Stone’s land, adjoinin 
the Moors. The shaft will be 80 yards deep to the leve 
of the line. A 10-ft. heading will be driven under the 
Moors to Padley Wood ia order to obtain the correct 
level of the line before making the tunnel the full width, 
and this heading will be sufficient to admit of materials 
being conveyed to the Padley end of the tunnel, and thus 
save a considerable amount of carting by road. The con- 
tractors will also proceed with the construction of the line 
at the Dore station and push on with it as speedily as 
possible by way of Totley Brook. 


Henry Briggs and Co., Limited, Normanton. — The 
report of this colliery company for the past year, after 
recommending a dividend of 5 per cent., states that the 
sales of coal amounted to 231,0287, The amount paid in 
wages was 118,334/., for carriage 40,000/., and for mine 
rents 21,6401. The directors allow 10,785/. for deprecia- 
tion, the balance of 15,133/. being available for dividend. 


The Proposed Ship Canal to Shefield.—Mr. B. P. Broom- 
head, acting on behalf of Sheffield commercial men who 
are taking up the scheme for a ship canal to Goole, and 
Mr. T. Hawksley, have met for the inspection of the 
waterways between that port and Sheffield. The pre- 
liminary inspection occupied three days, and included 
the examination of the waterway to Stainforth, the Dutch 
river, down the Stainforth and Keadby Canal to the 
Trent, the Don navigation from Doncaster to Stainforth, 
and the present means of navigation from Doncaster to 
Sheffield. The scheme is being taken up with vigens, sad 


called to hear the report of Mr. Hawksley. 








a special meeting of merchants and capitalists 
Reopening of the Hoyland Silkstone Colliery.—The Hoy 
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land Silkstone Colliery, which has been in liquidation 
under the supervision of the Court of Chancery, has been 
sold. It was offered for sale in May last at the King’s 
Head Hotel, Barnsley, but was withdrawn, not a single 
bid being made. The collieries have now been pur- 
chased by Mr. John Higson, of Manchester, Mr. James 
Higson (his brother), and Mr. Birch. There has 
been a strike at the pit for ten weeks past and much 
misery has resulted. In informing a deputation of men 
of the purchase, Mr. John Higson said he believed it 
might be possible, if the lessors would meet them ina 
reasonable and friendly manner, to re-open the pits and 
employ the men again. It is only intended to work the 
Silkstone and Thorncliffe pits at present, so that the full 
compliment of hands will not be required. 


Trade.—The iron market continues very firm ; pig iron 
has advanced 1s. 6d. per ton, quotations for admixtures 
of Nos. 1, 2, and 3, as used in ps Sheffield trades, being 
now 52s. 6d. in Sheffield ; Bessemer blooms, 41, 12s, 6d 
to 41. 17s. 6d. ; Siemens ordinary, 5/. 10s. 

South Yorkshire Collieries and the Hull Coal Trade.— 
The official return of coals taken to Hull from the col- 
lieries in South and West Yorkshire during the last 
month has just been issued. It shows that the tonnage 
was 172,000, or a larger increase on that for the corre- 
sponding month in 1887, which was only 148,392. Denaby 
Main heads the list, the quantity sent out to Hull last 
month being 18,696 tons, as compared with 19,544 tons 
for July, 1877. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, and the market was more 
animated and cheerful in tone than it has been for some 
time past. Business was active and buyers were eager to 
agocomen endeavouring to obtain No. 3 g.m.b. Cleveland 

or prompt f.o.b. delivery at 33s., but they found that the 

lowest selling price was 33s. 14d., and a considerable 
amount of business was done at this figure, while before 
the close of the market 33s. 3d. became the quotation. 
Prices are tending upwards, and the outlook is most 
satisfactory. On Monday night Messrs. Connal and 
Co., the warrant storekeepers, had in stock at Middles- 
brough 262,290 tons, a decrease of 1192 tons on the week. 
In Glasgow the same firm hold a stock of 1,006,430 tons. 
The fact that stocks are steadily decreasing is very 
encouraging. In the manufactured iron trade there are 
more indications of briskness, and it is generally believed 
that prices will be firmer. 

Engineering and Shipbuilding.—Engineers and ship- 
builders continue well employed and fresh orders are still 
coming to hand. 

The Steel Trade.—Every branch of the steel trade is 
busier and prices are firmer. 


PAYTON’S VALVE GEAR. 

Tuk valve gear which we illustrate above is the 
invention of Mr. Walter Payton, of Richmond, one of 
the patentees of Payton and Wilson’s well-known and 
successful circular balanced and double-ported slide 
valve. As will be seen this gear is of the type in which 
the valve derives its motions partly from the recipro- 
cations of the piston and partly from the vibrations of 
the connecting-rod. The peculiarities of this the latest 
example of the type consists principally in the novel 
way in which the vibrations of the connecting-rod are 
made to give the necessary rocking motion to the link 
as distinguished from the reciprocatory motion given 
to it by the strokes of the piston. 

Hitherto it has been the practice for this purpose to 
couple the link to the connecting-rod at a point some- 
where between the crosshead and the crankpin, and 
this has necessitated the use of a parallel motion of a 
more or less complicated kind between the end of the 
coupling-rod and the connecting-rod for the purpose 
of counteracting the effect of the versed sine of the arc 
moved through by the end of the coupling-rod. 

In Mr, Payton’s gear no parallel motion is used or 
required, the versed sine of the coupling rod’s motion 
has no disturbing effect upon it, and the rockin 
motions given to the link are as perfectly equal an 
uniform as are the vibrations of the connecting-rod 
which produces them. These effects are obtained by 
removing the point of connection between the link and 
the connecting-rod from the position hitherto used, 
and placing it upon a line at a right angle with the 
centre line of the cumnseningenl: The manner in 
which this is effected, and the results obtained 
from it, will be best seen by referring to our illustra- 
tions, Fig. 1 of which is an elevation of the gear 
as applied to a vertical engine ; Fig. 2 isa plan of the 
same ; Fig. 3 is a diagram showing the positions of 
the several parts at the moment the piston is at the 
middle of a stroke ; while Fig. 4 illustrates a modifi- 
cation of the gear. In Figs. 1, 2, and 3, Ais a lever 
which has its fulerum A' working in bearings carried 
by the frame of the engine. The lever is connected at 
A? to the rod B, the other end of which is connected at 
B! to the arm C fixed upon the pin of the piston-rod’s 
crosshead D and reciprocating with it. 

Between the plates of the lever A is pivotted at A® 
the saddle E, having fixed upon it the slotted link E, 
and the saddle is connected at E*® to the rod F, the 
other end of which is connected at F' to the right» 
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angled bell-crank lever G centred upon the connecting 
pin A*, The acting length of the rod F equals the 
distance between the centres A? and A%, and the dis- 
tance between the centres A? and FI is the same as that 
between A’ and E?, 

The centres A!, A?, and A‘ are upon the same right 
line; the centre of the slot in the link E' coincides 
with the centre A*, and the curved slot in the link 
treated as a right line is at a right angle with a line 
drawn through the centres E? and A®, 

The bellcrank lever G is connected at G' to the rod 
H, the other end of which is connected at H!' to the 
arm J, which is formed as part of the main connecting 
rod K, and partakes of its motion. The rods B and H 
are of equal length, the centres G' and A? are the same 
distance apart as the centres H' B', and the centres 
H' B' are on a right line at a right angle with the 
centre line of the connecting-rod K, when the piston 
is at the end of a stroke. The length of the arm J is 
determined by the amount of travel the slide valve 
should have in order to fully 8 the steam ports. 

The valve spindle L to which the slide valve is 
attached is connected to the link E' by the rod M, the 
lower end of which M'is provided with a pin-jointed 
block fitted within the slot of the link, and capable of 
being moved along the slot by means of the rocking 
shaft and lever N and rod N', and the curve of the slot 
is that of an arc of which the rod M is a radius. 

When the gear is in operation the reciprocating 
motion of the crosshead D gives a vibratory motion to 
the lever A and a reciprocatory motion to the link E', 
and an additional rocking motion is imparted to the 
link by the vibrating arm J of the connecting-rod K, 
and such motions of the link combine and give a 
variable reciprocatory motion to the slide valve at- 
tached to the valve spindle L. 

When the centre M! is midway in the slot of the 
link E' and concentric with the centre A® the rocking 
motion given to the link by the arm J will have no 
effect upon the slide valve, the reciprocations of which 
will be effected by the vibrations given to the lever A 
by the crosshead D only ; the extent of such recipro- 
cations being invariably the distance between the lead 
positions of the slide valve when the piston is at the ter- 
mination of its stroke, the parts of the lever A being so 
proportioned to the length of such strokes as to pro- 
duce that effect. But when the rod M is shifted to 
either side of the centre of the link E! the rockin 
motion given to the link by the connecting-rod arm 
will increase the travel of the slide valve beyond the 
lead positions so as to further open the steam ports of 
the cylinder, and such increase of travel will vary ac- 
cording to the position the rod may have in relation to 
the centre of the link. By shifting the rod M from 
one side of the link’s centre to its other side the 
motion of the engine will be reversed. 

The rod M may be shifted along the slot of the link 
E!, as shown in Figs. 1, 2, 3, but in some cases the 
modification illustrated in Fig. 4 is used, in which, in 
lieu of the rod N', the rocking shaft lever N has 
pivotted upon its end the sleeve O within which the 
end of the rod M is made free to move, and in place of 
the saddle E and link E! two grooved plates R are 
pivoted upon the two parts of the lever A and are 
connected to the bell-crank lever G each by a separate 
rod. The rod M passes between the two plates and it 











is moved along their grooves by turning the rocking 
shaft N upon its centre. 

The diagram, Fig. 3, shows by thick lines the posi- 
tions of the parts of the gear when the piston is at the 
middle of a stroke, and by dotted lines the arcs 
through which they move and their positions when at 
the middle of the return stroke. 

The positions of the centres of the parts in the 
diagram are those which cause the reciprocations of the 
valve to be equal in extent and uniform in time what- 
ever position the rod M may have in relation to the 
link E', but they may be varied somewhat should con- 
structive necessities require it without materially im- 
pairing the valve’s motion. The lever A may be used 
as a pump lever, as shown in Figs. 1, 2, 3, if desired. 

As will be seen from the above description the posi- 
tions of the link at the terminations of the piston’s 
strokes are invariably the same, and as the valve con- 
necting-rod is at such times in the position of a radius 
to the link as is shown by Fig. 4, the rod if moved 
along the link from end to end will give no motion to 
the valve spindle. As the valve is then at the lead 
part of its travel, it is obvious that whatever grade of 
expansion may be used the lead will be invariable. 
Another important peculiarity of this gear is that it 
reciprocates the valve with perfect uniformity stroke 
by stroke, whichever way the engine is running. It 
also opens the ports with great rapidity, and gives a 
very sharp cut-off, 





MACCLESFIELD SEWERAGE.—The Local Board of this 
town lately advertised an open competition to civil en- 
gineers for the best scheme for the interception of the 
sewage now flowing into the River Bollin, and its purifi- 
cation by the best known method. Mr. W. H. Radford, 
Assoc. M. Inst. C. E., of Nottingham, is the successful 
competitor. His scheme is to lay 6 miles of intercepting 
and outfall sewers to collect the sewage now flowing into 
the river and convey it to an outfall below Prestbury. 
He then proposes to purify the sewage by ——- on 
159 acres of suitable land especially laid out and drained 
for the purpose. The manufacturing refuse, consisting 
chiefly of soapsuds and dye water, is also proposed to be 
dealt with. The population is 39,000 and the estimated 
cost of works only, without land or easements, is 23,7501. 


JunionR Encingerinc Socrety.—On the 20th ult. a 
number of members of this Society visited the Hampton 
and Kew Bridge stations of the Grand Junction Water 
Works, through the kindness of Mr. Fraser, engineer to 
the works. At the Hampton station an explanation was 
given of the two systems in operation there, viz., one for 
supplying London direct with 800,000 to 1,000,000 gallons 
of filtered water hourly, and the other for passing 
17,000,000 gallons of unfiltered water a day on to Kew. 
The engines, pumps, boilers, &c., having been seen, the 
party proceeded outside to the reservoirs and filter beds, 
one of the latter being in course of reconstruction ; the 
different layers of filtering material and culverts were for- 
tunately aetpens to view. The Kew Bridge station is 
arranged to filter the water received from Hampton and 
also to filter about 600,000 gallons per hour drawn direct 
from the river. The pumps raise both supplies to a head 
of 150 ft. The filter beds and reservoirs at Kew are on a 
larger scale than those at Hampton, and the manager 
gave an interesting explanation of the different operations 
required in charging, emptying, cleaning, and maintain- 
ing them. The engines, pumps, &c., here also proved of 
considerable interest. 
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RECORD. 
CompitepD By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, 

The number of views given in the Syeeihaaten Drawings ts stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given tn italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. RRADER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 

ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act, 


GUNS, &c. 


8052. A. Noble and C. H. Murray, Newcastle-upon- 
Tyne. Improvements in Disappearing Gun Car- 
riages, (Sd. 4 Figs.) June 3, 1887.—According to this inven- 
tion the gun on being fired is allowed to expend its recoil first and 
then descend below the parapet afterwards automatically by the 
action of its own weight in running out. An ordinary gun car- 
riage is employed preferably fitted with the well-known Vavasseur 
recoil presses in order that the full recoil of the gun may be always 
obtained with all charges of powder without readjustments of the 
recoil controlling apparatus. This carriage ismounted on an ordi- 
nary slide inclined at an angle in order that it may run out after 
firing with sufficient force. The carriage and slide are mounted 
on a turntable top placed on a balanced pillar B similar to that de- 
scribed in the specification of Patent No. 7259 of 1886. The 
balance weight H is arranged to act on the pillar B and its load 
through ropes or bands G passing over pulleys F mounted on axles 









Milf 
Y/ 
Y G 
All 
Y 
Y 1 UW 


7 Vt 




















YY 


- Ys, 
UdMds ddd Ma 


























arranged to be free to roll on level planes D so as to reduce fric- 
tion. Below the carriage is fixed a toothed rack J, which recoils 
with the carriage and gears into a pinion K so fitted to a shaft L 
that it is free to revolve on the shaft when the carriage recoils and 
turn the pinion without turning the shaft, but when the carriage 
runs out again immediately after recoiling, the rack and pinion 
then turn the shaft and also turn a drum N keyed to the shaft L. 
Acord O attached to this drum and to the balance weight is thus 
wound on to the drum by the running out of the carriage, and by 
it the balance weight and the gun and mounting on the pillar are 
drawn towards one another, and the gun descends to its lowest 
position to be loaded under cover. After the gun is loaded and 
when it is desired to raise the gun for firing, a clutch Pon the shaft 
L enables the pinion K to be set free so that the balance weight is 
no longer supported by the cord, and being made slightly heavier 
than the combined weight of the gun carriage, slide, and pillar, it 
descends and pulls up the gun. (Sealed June 15, 1888). 


94538. A. Sauvee, London. (J. B. G. A. Canet, Paris.) 
Apparatus for Working and Closing the Breech of 
Guns, (8d. 8 Figs.) July 4, 1887.—The improvements relate 
to apparatus for working the breech mechanism of guns known as 
the French interrupted screw system, and consist in an arrange- 
ment by which the various operations are effected by means of an 
ordinary hand lever. The closing screw A isin the form of a trun- 
cated cone and is supported as usual when out of the breech by a 
bracket B pivotted on the hinge C. On the outside face of the 
screw and in itsaxis is a pin a@ secured in the piece b which carries 
a vertical pivot c which is made to turn by means of the working 
lever d. On the pivot ¢ is mounted a portion of a pinion e in gear 
with a toothed sector f fixed on the face of the breech screw. The 
bracket has one groove gin the axis of the gun and another groove 
h placed laterally. The vertical pivot c fixed to the breech screw 
slides at itslower end in a groove g. The working lever is bell- 
cranked, and its small arm carries at the end a small roller ¢ which 
during the motion of the lever engages into the groove h. To 
open the breech of the gun, the lever being at its extreme forward 
position is brought backwards. During the first part of this 
motion the pinion ¢ is in gear with the toothed sector f and gives 





to the screw a part of a turn, thus rel g the engaged parts of 
the interrupted screw. The motion of the lever continuing, the 
roller ¢ enters groove h and finds a bearing point ; the axis c then 
slides along groove g and brings back the breech screw till the 
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roller strikes against the extremity of groove h. The lever then 
carries the bracket which turns round its axis and leaves the 
breech of the gun completely open. (Sealed July 13, 1888). 


STORING INFLAMMABLE LIQUIDS. 


10,512. J. Stewart and T. Charlton, London. Im- 
——— in and Means or Appliances for Storing 

olatile or Inflammable Liquids. [l)d. 5 Figs.) July 
28, 1887.—The vessel A containing the inflammable liquid to be 
stored is supported within an outer tank B in such a manner as to 
leave a space e between the sides and bottom of the inner and 
outer tanks. The inner tank is closed at the top by a cover 
D, which also serves to close the intermediate space e. 
The inner tank A is not compietely filled with the inflammable 
liquid. The space left between the cover D and the surface of the 
oil is occupied with a non-inflammable gas (such as carbonic 
anhydride) which is lighter than oil but heavier than atmospheric 
air. The intermediate space e is partially filled with water toa 
height somewhat greater than that of the oil in the inner vessel A. 
The space between the cover of the ae e and the surface of the 
water is occupied by a non-inflammable gas. To restrict the ex- 
tent of surface offered by the oil to the gas a float H is employed 
—- immersed in the oil contained in the inner tank A and 

tting loosely against the inner surface of the sides of the tank. 
The space above the float in the inner tank is filled with non- 
inflammable gas which can thus come into contact with the oil 
only to the limited extent offered between the float and the sides of 
the inner tank. The absorption of the gas by the oil is thereby 
reduced to a minimum, In the modification shown in Fig. 2, 
the float is made in the form of a double piston H H!, consistin 
of a lower hollow float portion H which is connected by a cent 
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tubular stem with an upper plate portion H1. The non-inflam- 
mable gas is contained between the lower and upper portions H 
and H!, which make a tight joint with the inner surface of the 
sides of the inner tank. In order to minimise the risk attendant 
on an outbreak of fire in the immediate vicinity of the storage 
tank, provision is made for admitting the town service water 
or water from a tank or other source of supply to flow through the 
protecting water space e. Inthe arrangement shown the 
communication between the water space e and the inlet branch 
fe a of the town service main is normally cut off by a ball valve 

which is kept against its seat formed on the end of the pipe a by 
a spring C. Onthe water in the space e becoming heated toa 
temperature above a normal limit predetermined by the adjust- 
able tension of the spring, the latter will, by reason of such in- 
crease of temperature, yield and allow the pressure water in the 
pipe @ to force the ball away from its seat and circulate through 
the water spacee which is provided with a suitable outlet passage. 
Fig. 3 illustrates an arrangement in which the ball a is inclosed in 
avalve box a', and is kept to its seat by the pressure of the service 
water. In the water space e¢ is arranged a cylindrical metal vessel 
K filled with ammonia, sulphuric ether, or other volatile substance 
which expands rapidly on a small increase of temperature. The top 
of vessel K is formed by a corrugated flexible plate c which yields on 
the expansion by reason of the increase in temperature of the 
volatile substance contained in the vessel K, and by means of the 
connecting piece d forces the ball @ away from its seat, so as to 
allow free passage tothe service water. (Accepted June 2, 1888). 


10,513. J. Stewart and T. Charlton, London. Im- 
pg in and Appliances or Vessels for Stor- 
, or Storing and porting Volatile or In- 
flammable Liquids. [ls. 1d. 11 Figs.) July 28, 1887.— 
Referring to Fig. 1, the vessel A containing the oil or other inflam- 


mable iquid is arranged centrally within an outer vessel B so as 
to leave a space C between the sides of the vessels and also a 
space between the tops or covers of the same. The vessel A is 
open at its base so as to communicate freely with the intermediate 
py C, or interior of the outer vessel B. The vessel B is first 
filled with water to a height sufficient to seal the lower vessel A 
when filled with inflammable liquid. The latter is then filled with 
the desired quantity of oil, whereupon the vessel B is filled with 
water so as to entirely surround and cover the inner vessel with a 
protective envelope of water. The upward pressure upon the oil 
in the inner vessel produced by the head of water in the outer 
vessel acts to prevent the disengagement of inflammable vapour 
from the oil, as a diminution in volume of the oil caused by leak- 
age, drawing off for c tion, or ion from a fall 
in temperature, is immediately made good or followed up by 
water passing into the inner from the outer vessel, so that 
the formation of a vacant space above the oil which might 
cause a disengagement of vapour, is prevented. An increase 
in volume of the oil results merely in the forcing of a cor- 
responding quantity of water from out of the inner vessel into 
the outer vessel. Fig. 2 illustrates a form of storage tank especially 
adapted for hot climates. The lower end of the inner or oil-con- 
taining vessel A is of funnel shape, and is open at its narrowest 
part to the interior or intermediate space C of the outer vessel B. 
The latter is closed at the top by a cover D. A second or false 
cover D! is arranged within the vessel.B below the cover D, thus 
forming a space which may be filled with a non-inflammable gas 
for the eo referred to in the preceding patent specification. 
Fig. 3 illustrates a modification of this invention. The oil vessel 
A is submerged in water in a pit or receptacle B of brickwork. 
The inner vessel A is closed at its bottom, and communicates with 













































































the interior of the outer vessel B by a pipe C', which depends 
from the top of the vessel A to within a small distance of its 
base. This pipe serves to transmit upwardly to the oil con- 
tained in the inner vessel A the pressure due to the head of 
water in the outer vessel B. The space between the cover D of 
the receptacle B and the surface of the water in the same, may 
be occupied by non-inflammable gas with the object of rendering 
innocuous combustible vapours disengaged from the oil leakage 
floating on the surface of the water. Suitable oil inlet and outlet 
oe , E' and a testing pipe E? are provided. Figs. 4 and 5illus- 

rate an arrangement which is especially adapted in that case in 
which the oil is used as fuel on board ship, and has for its object 
to reduce toa minimum the generation of vapour. The space A 
for the storage of the oil is divided by means of transverse and 
longitudinal vertical bulkheads L, L! into a number of compart- 
ments, each of which communicates at its lower end by means of 
a pipe e with the upper part of the adjacent compartment next in 
order. On starting, the compartments are full of oil, which is kept 
from movement by the pressure of a head of water produced by a 
force pump, standpipe, or other means, transmitted through a pipe 
G opening at n close to the bottom of one of the end compartments 
(shown on the right hand of Fig. 5). As the oil is withdrawn {or 
the use of the ship through the pipe E from the end compartment 
(on left hand of the figure) it flows down each pipe é from the 
p= a part of one compartment into the lower part of the next in 
order through the entire series, E compartment is thus kept 
— since the pressure water flows in and follows up 
the oil. e extent of contact surface between the water and oil 
is also reduced to a minimum, since the oil can be at no time in 
contact with more water surface than the area of one compartment. 
(Accepted June 2, 1888). 


LAMPS. 


7331: J. H. Ross, Dublin. Improvements in Oil 
Lamps, (8d. 4 Figs.) May 19, 1887.—Referring to Fig. 1, 0 is 
a pipe by which oil is supplied from some common source at a 
height sufficient to command the highest level of the lamps sup- 
plied from it, and a is a pipe by which air under pressure is sup- 
ome from a common source, which may be an air forcing or 

lowing machine or a loaded gasometer. The oil on its way from 
the Pipe o to the ascending pipe o! by which it is led to the wick 
tube W in the lantern, has to pass through a vessel R covered 
by a flexible diaphragm D. This diaphragm has connected to its 
centre a valve V opening downwards and is pressed down by a 
lever L carrying a weight which can be screwed nearer to or 
farther from its fulcrum so as to im on the diaphragm a 
downward strain equivalent to the upward pressure due to the 
column of oil extending up to the wick tube W. When the oil 





rises in the wick tube above the normal level, the diaphragm D 
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is bulged upwards, closing the supply valve V. When the 
level in W is below the normal, the diaphragm D is bulged 
downwards, opening the valve V and admitting oil to the 
vessel R. The air under pressure supplied by the pipe a 
passes up the lamp-post by a pipe a?, and issues in a jet from 
a nozzle a3 in the base of the lamp, and this jet, by injector 
action, causes air from without to enter by apertures a4, to flow 
up a conical passage a to pass through a wire gauze or perforated 
diffusing screen a§ and up the annular passage around the wick 
tube W to supply the flame. In Fig. 2 the oil supplied by the 
pipe o enters the regulator R by a valve V governed by a float F, 


Fig. 2. ) 
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maintaining it at a constant level and passes by slots r into a 
casing o' surrounding the regulator, in wnich the same level is 
maintained. The several wicks W partly immersed convey the 
oil by capillary attraction to their respective burners. The air 
under pressure supplied by the pipe a issues from a nozzle a3 ina 
jet, which causes air from without to enter by apertures a4, and 
the current to ascend the conical passage a5, This current issuing 
from the upper mouth of a5 causes additional air to enter by 
apertures a’, thus producing a plenum in the cavity a8 surround- 
ing the oil vessel, from which cavity the air flows with certain 
force to supply the several flames. (Sealed Jwne 22, 1888). 
LUBRICATING. 

8744. W.James and G. Crowe, Chester. Improve- 
ments in Lubricators Applicable for Use with Solid 
Grease or other Plastic Lubricants; (8d. 2 Figs.) June 
17, 1887.—The passage A has attached to it an ordinary three- 
way cock, by which it may be placed in communication with the 
source of fluid pressure, preferably condensed steam ; by means of 
the three-way cock, the e Acan be placed in communica- 
tion with the drain when recharging the cylinder D with the lubri- 
cant. The fluid under pressure passes through passage A, into the 
annular space B, elevating the oil with which this space has been 





previously charged, and causing it to flow down the passage C, 
from which it is admitted by valve I, to bottom of glass tube E, 
which is filled with clean water, the globules of oil being visible 
through the slots H, H, as they pass up the tube E into cylinder 
D. The fluid pressure causes piston F to advance and force the 
lubricant through the passage G, a back pressure valve and pipe 
being attached to its outer end for conveying the lubricant to the 

art to be lubricated. As the oil continues to flow into the cylinder 

, the piston will advance until the handle N meets the cover J, 
which will be known by the cessation of the oil globules up the 
sight tube E. (Sealed July 18, 1888). 


16,443. J. Shepherd, Manchester. Improvements 
in Steps for and Axle Be and for 
Bushing Loose Running Pulleys and Wheels, (8d. 
10 Figs.) November 30, 1887.—A chamber A is formed in the 
centre portion of the block or pedestal, and communicates by 
holes C with side chambers B, B, which contain the lubricant. So 
long asthe bottom of the perforations are closed with oil and the 


ond 


shaft above them is revolving, the rotary action of the shaft con- 

tinues to lift the oil or lubricant from the bottom chamber in the 

pedestal to the upper surface of the bearing, and as the lubricant 

works to the ends of the bearing it falls into the side chambers B 

and returns through the holes C, back into the centre chamber, 
this action being continuous. (Sealed July 27, 1888). 

TRANSMITTING MOTION. 

7094. W. Tatham, Rochdale, Lancaster. Im- 

vements in Belts for Driving between Cone 

r Pulleys. (8d. 4 Figs.) May 16, 1887.—The object 

of this invention is to be able to usea narrow and flexible belt 

for driving cone drums. The improvement consists in combining 
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show the improved belt ; a and a! are the cone drums, b the narrow 
belt which gives adhesion, secured by stitching or otherwise to 
the belt b! which gives strength. In some cases the belt b! is 
stiffened by means of cross-strips of metal b?. Figs. 3 and 4 show 
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the employment of a jointed chain for giving strength to the same. 
Each link of the chain is formed by two sides d! united by a plate 
d?, to which the leather belt b is united by rivets or stitching. 
(Sealed June 8, 1888). 


8012. H.E.Ludwig, Berne,Switzerland. Improve- 
ments in Wheels and Pulleys. (8d. 6 Figs.) June 3, 1887.— 
According to this invention the improved wheel or pulley is com- 
posed of two discs a of sheet metal, fixed together in a circle d 
drawn between their outer edge and their central hole, the discs 
having such sectional form as to diverge from each other on 
both sides of the circle. In the middle the discs are pressed 
towards each other by screws, or otherwise, soas to put them into 
a state of tension, and they are secured to the nave or the shaft 
designed to carry them. By these means wheels and pulleys are 
obtained, which though being light, are strong and particularly 
stiff, and therefore free from vibrations. When the pulley is con- 
structed in two parts as shown in Fig. 2, the two halves of the 
discs are connected together by fish-plates h, and the two halves 
of the nuts e by dovetail joints. In the spurwheel, Fig. 3, the nave 


is provided with a flange i serving as abutment for the combined 
discs a, and the discs are pressed towards each other and against 
the flange i by means of the ringj and the screw bolts & passing 
through the ring and the flange. ‘the discs are secured to the rim 
b of the spurwheel by means of intermediate pieces / and screws 
m, the said pieces extending at d between the discs, so that 
the rivets connecting the discs may be passed through them. 
The pulley shown in Fig. 5 and designed to serve as carrying 
pulley for a rope, consists of two discs a only, the discs having 
their outer portion so curved that, on being united, the groove 
required for receiving the rope is formed. The discs are placed 
without any nave upon the axle » and pressed together against 
the flange i by the nut e. Fig. 4 shows a portion of a rope pulley 
for four ropes, the pulley being composed of two discs a, an inter- 
mediate flat disc o and a rim of corrugated sheet metal folded at 
its edges over those of the discs a. (Sealed June 8, 1888). 


1. G H. Harris. Wadebridge, Cornwall. Im- 
rovements in Ap atusor Means for Compensat- 
tng ‘for, or Eq g the Motion of, Cranks. (8d. 
3 Figs.) June 11, 1887.—Referring to Fig. 1, A is the crankshaft, 
B is the crank, and C its connecting-rod, the outer extremity of 
which is connected to the device C! to which a reciprocating to- 
and-fro motion is to be imparted. On thecrankshaft Ais keyed a 
spurwheel D, engaging with a spur pinion E, which is fast on a shaft 
F. The pinion E is of a diameter one-half that of the spurwheel 
D, and consequently makes two revolutions to one revolution of 
the wheel. Gis acrank or lever which may either be secured 











on the shaft F, or attached to the pinion E so as to rotate there- 
with. To this crank or lever is attached an adjustable weight H, 
which is set at a suitable distance from the centre of the shaft F 
according to the weight required to compensate for the strain on 
the crank head when in the positions 1 and 3. Assuming the 
crankshaft A to be revolving to the right and the shaft F con- 
sequently revolving to the left, the crank B to be for the moment 
at 1 and the compensating weight in the position 6, as the crank 
B revolves towards 2 the strain becomes gradually less on the 
crankshaft A, and the compensating weight H gradually loses 





a narrow belt with a wide belt for giving strength. Figs. 1 and 2 


of the crank B at 2. Agradual increase of power is then required to 
carry the crank B to 3, so in proportion does the power decrease 
which is required to raise the weight H to 5, and the weight H is 
again at 6 when the crank B arrivesat 3. Similarly for the other 
semi-revolution 8, 4, 1 of the crank B, as the strain on the crank- 
shaft A diminishes asthe crank B approaches 4 and again increases 
after the crank B passes that point and until it arrives again at 1, 
so in like manner the power which the weight H requires in per- 
forming its revolution, corresponding to the semi-revolution 3, 4, 
1 of the crank, alternately increases and diminshes. Power is 
thus stored up at the ‘“‘centres” of the crank’s motion which 
is given out to compensate where greater power is required or 
where the crank is in full work, and by these means the strain 
thrown on the motor in or with which the crank is employed 
is approximately uniform. When a double crank is used the 
diameter of the pinion E is made equal to one-fourth that of 
the wheel D to give the necessary compensation. The appli- 
cation of steam or air pressure or a vacuum to effect the above 
purpose is shown in Fig. 2. In a fixed cylinder I is fitted a piston 
K, the rod L of which is connected by a connecting-rod M with the 
crank or lever G. Steam or air pressure is admitted above the 
piston, or a vacuum is produced underneath the piston whilst 
the upper part of the cylinder is open to the atmosphere, the 
pressure or vacuum being continuously applied and so regulated 
that the piston will act on and with the crank or lever G in sub- 
stitution for the weight H. (Sealed June 29, 1888). 
MISCELLANEOUS. 

6897. G. Hibbert, Gateshead-on-Tyne. Improve- 
ments in Apparatus for Straining Pulp Used in the 
Manufacture of Paper. (8d. 5 Figs.) May 11, 1887.—A is 
an oblong frame fitted with fine cut strainer plates a. Alisa 
receiver, and discharges the pulp on plates @ which are fixed atan 
angle, so that knots or other impurities that are left on the surface 
of the plates @ are discharged into receiver A2, and out by 
pipe P. Pl is a wash-out pipe. The frame A is placed in a vat B, 
and round the sides of the frame A and inside the vat B is a 
flexible diaphragm C to allow the frame A to shake, and under the 
vat B are flexible diaphragms D. On the frame F' is fixed a shaft 
F, with cranks or cams R on each end to work the diaphragm D 
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and give ashake motion tothe frame A. One end of the frame A 
is fixed on pivots H' carried by the vat B. The other end of frame 
A is worked by a crank or cam R to give a silent shake to the frame 
. And on each side of frame A are brackets H for giving a knock 
on the vat B, to help the pulp to pass through the strainer plates 
a. The shake at one end of theframe A will cause a partial vacuum 
underneath the strainer plates a. The strainer plates a are made 
with straight ribs I on the top, so that the groves K on the bottom 
side of the plate a can be kept clean of strings by scrapers C 
worked by rods under the bottom side of plates a while at work, 
and made to discharge the strings at one side set apart for them so 
that they will not get into the strained pulp, which is taken out of 
the vat Bat the opening O. (Sealed June 1, 1888). 
7952. R. R. E. D. Brockman, London. roved 
Means for Attaching Ropes or Cables to each other 
or to other Bodies. (8d. 11 Figs.) June 1, 1887.—The bore 
of the sleeve or elongated ring A is tapered on one side for a part 
of its length at b, and is parallel beyond asat c. A looped or forked 
elongation may support a hook, eye, ring, or other suitable 
appliance for the attachment of the sleeve A to a rope or other 
object. One side of the bore of the sleeve A is corrugated or 
spirally grooved to suit the ‘‘lay” of the strands of a rope or 
cable. The rope is jammed against the taper portion of the bore 
by means of a semicircular corrugated wedge A tapered bush 
d of india-rubber placed within the parallel portion of the bore of 
the sleeve serves to prevent abrasion of the rope by chafing against 
the edge of the sleeve A. In order to attach the improved 
coupling device to the end of a rope the free end of the rope is 
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passed through the parallel portion of the bore of the sleeve A, 
and out through the larger d ter of the tapered portion of the 
bore. The wedge B is then attached to the rope by means of the 
wire a, and the wedge is drawn into the taper part of the sleeve. 
The inclination of the surfaces of the taper bore of the sleeve, and 
of the wedge, causes the corrugations or spiral grooves in both to 
be forced into the “lay” of the strands of the rope, and thereby 
to hold it securely within the sleeve against any strain. The wire 
a may then be wrapped round the rope or otherwise secured. 
The sleeve A and — B may be adapted to attach a rope to any 
point in the length of another rope, by means of an eye or ring H 
(Fig. 8). In Fig. 4 a compound sleeve A is employed for coupling 
two ends of a rope together by means of the wedges B, B'. In 
Fig. 5 the sleeve A is formed with a compound bore in which the 
ends of two or more —* F! may be secured by means of the 
compound wedge B. ( June 22, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the Uni States, may be 








power as it descends from 6 to 7 and requires a force to raise it 
to 4 equal tothat of which the motive power is relieved by the action 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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AGRICULTURAL ENGINEERING IN 
INDIA.—No. VIII. 


Heapinc Works. 


In the last article the general design of the new 
head works of the Ganges Canal at Myapur was 
described, and some details given regarding the 
foundations. Some description of the way of carry- 
ing on the work, especially with reference to the 
part played by the natives, though matters of every- 
day occurrence to engineers in India, may interest 
those who have not had that experience. 

Those whose engineering work lies more in the 
accurate designing of important structures in accord- 
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General inspection of channels, masonry works, 
plantations, and navigation. 

Practical engineering work, such as designing 
and supervising the construction of new works or 
the remodelling of old ones. 

Interests as widely different as these in character 
have of course to be dealt with in all branches of 
engineering, but usually it only falls to the lot of 
those who reach the highest points in their pro- 
fession to deal with them in their relations one to 
another. The actual work is carried on by men 
who are virtually specialists, and devote themselves 
to one branch only of the profession. The great 
charm of the agricultural engineer’s work is that, 
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economy or with a slipshod system of accounts that 
cannot fail to give dissatisfaction to the authorities. 

When large works have to be undertaken canal 
engineers are deputed to perform special duties, 
and they are taken away from their revenue and 
other work to devote the whole of their energies to 
the work on hand ; but they are only specialists for 
the time being, and the officer who has been em- 
ployed for a couple of years on supplying lime and 
materials for a large work, wrestling with petty 
contractors, and combating cheats on every side, 
will return with renewed vigour and interest to 
his plantations and nurseries, or to his work among 
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the indigo fields. 
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ance with theoretical principles will be amused at 
the variety of the practical trifles that make the 
canal officer’s life extremely interesting. 

The irrigation engineer’s profession comprises 
several distinct branches : 

Administrative work, keeping his establishment 
under proper control, employed in the most efficient 
manner, and at the lowest possible cost. 

Revenue work, including land measurements and 
control of the distribution of water so as to get the 
highest possible efficiency out of it. 

Clerical work, including the framing of estimates 
and scrutinising the expenditure in every branch, 
and keeping accurate and exhaustive accounts. 

Surveying for possible developments of irrigation 
and for constructing record maps. 





-assistant engineer can do it. He must be versatile 





from the very outset, he may identify himself with 
each and all of the interests enumerated above. 
When a new bridge is to be made in his subdivision 
the assistant engineer should be able to design and 
construct it. Should a survey be required the 


and on no account devote himself to one branch to 
the detriment of his other duties. Of course, most 
men prefer one particular branch, and make more 
or less of a study of that, but it would be a melan- 
choly sight to see a man who has a taste for 
accounts and economy sacrificing the efficiency of 
his establishment or the thoroughness of his work, 





to his dread of spending a few rupees or exceeding 
an estimate, and it would be equally painful to see a | 
man doing the best possible work with a disregard for | 


au'p 


The remodelling of the head of the Ganges Canal 
at Myapur is a good example of the kind of prac- 
tical engineering work that occasionally falls to the 
lot of irrigation officers, and rouses them up when 
they are beginning to get a bit stale amongst their 
cornfields and their earthen channels. Most of the 
forms of labour that are employed by engineers in 
India were brought into requisition in this work, 
which, though not a large one, was characterised 


| by a considerable degree of variety. 


Although usually materials are collected and the 
work carried on under the immediate supervision of 
the officer in charge, contractors are resorted to to 
a large extent, and the lower in the social scale the 
contracts can be carried (the more they can be 
brought into the form of piecework, where the 
labourers are given an interest in the results) 
the greater efficiency we shall get out of every one 
concerned. The people on any work should be 
divided into two sections, on one side the con- 
tractors and labourers who actually supply the 
materials and do the work, and who are anxious to 
finish quickly, so as to realise as much profit as 
possible in the shortest time ; on the other the en- 
gineers and their overseers, who have no pecuniary 
interest in the work, but who, as paid servants of 
Government, are anxious to get the best possible 
value for their employers. 

The question is occasionally raised whether it 
would not be advisable to give engineers some 
pecuniary interest in the economical construction of 
the works under their control. This is, probably, 
the very last thing that Indian engineers would 
desire ; they are often placed in isolated situations 
where their actions are quite free from any control 
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ur scrutiny whatever, and in these positions engi- 
neers often do their work more thoroughly and 
conscientiously than when under the eye of the 
authorities, and self-interest and adesire for applause 
and promotion might be considered incentives to 
hard work. 

They work hard, first because they are not 
driven ; because they are trusted and feel their 
responsibility, and because the native population 
and workmen look on them as directly representing 
the Government in that particular branch of admi- 
nistration which brings them into contact with one 
another. 

These are the traditions of canal engineering. 
Absolute good faith in all matters of contract ; 
instant rejection of all work or materials not the 
best of their kind ; consideration for the losses of 
contractors due to unavoidable circumstances ; the 
power and the will to punish when occasion re- 
quires, and a cheerful assumption of responsibility 
by an officer for all he does or says. 

The brick-burning at Myapur was done by alarge 
European firm of contractors. In anything that 
involves the manufacture of materials at the site 
of a work, it is invariably best to employ a ra- 
sponsible firm, with suflicient capital to tide over 
temporary losses due to adverse seasons or some 
such causes. One of the somewhat recently con- 
structed canals is littered with useless brick-kilns, 
and the stock returns oppressed with valueless under- 
burned bricks for want of the recognition of this 
principle. Bricks were required in the greatest pos- 
sible haste, and petty contractors presented them- 
selves prepared to supply bricks up to specification 
if they only had enough capital to start with. 
Advances were made them, and the work proceeded 
satisfactorily. When, however, the bricks turned 
out underburnt and were rejected, the contractor, 
having spent his advance, and being heavily in 
debt to his labourers, had no alternative but to 
decamp and leave his inadequate securities to meet 
their fate or do the same. Occasionally the engi- 
neer only wants such a small quantity of bricks 
that it is not worth the while of a large firm to 
take up the contract. His best plan is then to burn 
them himself, employing daily labour; they will 
cost more than they would if supplied by a big con- 
tractor with his experienced staff, but there will not 
be the same fear of a stingy supply of fuel as with 
the petty contractor. The kilns used at Myapur 
were Bull’s patent trench kilns, for the use of 
which Government has paid a royalty, which 
entitles it to use these kilns on any works that it 
pleases. 

These kilns are simple trenches, about 14 ft. in 
width, in which the bricks are stacked loosely but 
systematically, so that athorough draught may be 
maintained in the direction of the length. The kiln 
is divided into chambers by leaving intervals of a 
couple of feet in the stacking at convenient distances. 
Numbers of vertical fiues are left in the stacking 
for the introduction of fuel. Thedraughtthrough the 
kilns is maintained by placing iron chimneys above 
certain of the flues, the rest being closed by iron 
plates, and a coating of ashes spread over all keeps 
in the heat. The chimneys are not placed immedi- 
ately above the bricks that are being burnt, but some 
distance in advance, so that the hot air from the 
burning bricks is utilised in raising the temperature 
of those about to be fired. When these kilns are 
circular or oval in plan they are called perpetual 
kilns, for the process is continuous. As burned 
bricks are taken out behind, fresh ones are stacked 
in front ; the chimneys are constantly moving on, 
and the firing follows them, Fig. 50. 

In the piers of the Myapur Dam only the hardest 
bricks were used, and for the face work only the 
dark, overburnt, vitrified bricks. These overburnt 
bricks being somewhat thinner than those used in 
the hearting, it became necessary occasionally to 
chip the bricks in the latter to preserve the accuracy 
of the coursing. The bond used was English, with 
an occasional herring-bone course. The mortar con- 
sisted of white lime and ‘‘soorkee,” or powdered 
bricks, and the work was pointed very deeply with 
Portland cement. Masonry that has to stand the 
action of water must be laid with the greatest pos- 
sible care ; almost every course is inspected, for the 
native masons are no better than they should be, 

and it would not go at all against their consciences 
to lay the bricks without any mortar at all. Itisa 
good thing to occasionally pull down a piece of work 
to see that it is all right inside. The masons can 
then never feel certain that their work will not be 
opened and examined. 


The bricks, before being laid, are soaked in water, 
and care must be taken that the mortar is not too 
wet, for the men are fond of doing sloppy work. 
New work has to be kept constantly wet for several 
days after it is built. If the lime sets too quickly 
it powders and separates from the bricks. The 
young engineer, set to superintend masonry work 
in India, is apt to think that the masons know as 
much about it as he does, and to let them have their 
own way ; but he will soon find that, although they 
have been for years and years drilled in the way 
they should go, the instant they are allowed to 
do as they please they will lapse into the most 
slovenly manners. 

The granite flooring of the dam and the noses of 
the piers were laid in a mortar composed of one 
part sand, one kunkur lime, and one Portland 
cement, and the heavy floor stones were clamped 
together, the clamps being run in, some with lead, 
some with sulphur, and some with Portland cement. 
The stacking fields for materials such as stones 
and bricks, the lime sheds, and lime and ‘‘ soorkee”’ 
mills, together with the storehouse and the engi- 
neer’s oftice, were situated on the north side of the 
canal. In order to convey materials to the work a 
narrow gauge tramway was laid down having a 
number. of branches, ramifying through the stack- 
ing field. Crossing the regulating bridge, it ran 
down a steep gradient to the work. 

All the stones for the regulator and dam were 
first collected in the stacking field, dressed, and 
put into position there, before being carried to site. 
A good deal of trouble was experienced with the 
stone dressing, the locality being isolated, and ex- 
pensive for natives. Besides which the stone was 
very much harder than anything the masons were 
accustomed to deal with. Before giving out the 
stone dressing in contract it was deemed expedient 
to discover, if possible, what the dressing ought 
actually to cost, and whether it should be paid for 
by superficial or by cubic feet. To this end a 
number of masons were imported and set to 
dress stones by daily labour, but they evidently 
knew what the object was, and got through as little 
work as they possibly could, breaking chisels in the 
most appalling manner. If hurried, and made to 
work hard, they took themselves off severely attacked 
by fever, or were urgently required at home on 
account of their mother’s decease—that last resource 
of the native when he wishes to escape. Matters 
were complicated by the arrival of two or three 
native contractors wanting stone contracts. There 
is a brotherhood amongst stone masons, a kind of 
trades union, and they stand by one another most 
loyally. Itis so easy to hammer away at a stone 
for hours, and hardly make any impression. At 
last it became necessary to give out the work in 
contract, when the change became at once apparent, 
the chisels flew, the stones were turned out with 
amazing rapidity, the workmen ceased to get fever, 
and the mortality amongst their mothers ceased. 
Happy smiling faces greeted one instead of the woe- 
begone ones that used to lament their separation 
from home and friends whenever the sahib came 
near. The native is an adept in the art of deception. 

Some stonework that required a little more 
thought in the dressing was that for the skewbacks 
for the splay arches of the new regulator, Fig. 51 ; 
it was thought that by having the skewbacks ready 
cut in stone, time would be saved in laying the 
stones, instead of having to cut bricks to the re- 
quired shape in situ. Besides, for the shorter 
abutments of the splay arches some additional 
strength would be given by having the arches at the 
joint with the abutment made of stone. As the 
native mason could not be expected to understand 
the drawings of the stones, Fig. 52, a model of the 
centering, and of the skewbacks, was made in mud. 
The masons had no difficulty in copying this, the 
accuracy of dimensions being insured by the use of 
templates. 

Templates were employed to a very large extent 
in all the work upon the new dam and regulator. 
This was due to the influence of a very old master 
mason or ‘‘ mistree,” who had been employed upon 
the canal ever since its commencement. Most 
natives are careless, require constant directing, 
and are apt to think that they have no immediate 
responsibility in anything. They think that to ad- 
vance their own views on any point will be con- 
sidered an impertinence by the sahib. So they do 
slavishly what they are told, and when the result 
is failure say, ‘‘ You told me to do so,” or, ‘* Your 
honour did not tell me to prevent such and such a 








thing from being done.” It was very different with 


old Kushial. He had his ideas as to how work 
should be done, and exceedingly sound ones they 
were. When told to do a thing he disapproved of, 
Kushial would listen patiently to the end, and say, 
‘* Very good, sahib ;” then he would hang around 
for a bit, and would presently herald his objection 
(with his hands clasped in an attitude of the 
greatest reverence), with the remark, ‘‘ Pardon 
my offence, your honour, but—” and then he would 
proceed to state his objections and explain how 
things should be done, and finish up by saying, 
‘* Of course your honour knows best, only I thought 
I ought to tell you what occurred to me.” Of course 
Kushial was generally right, and his advice always 
listened to respectfully, if not always acted upon. 
He had nota particularly high opinion of the work 
of his fellow-countrymen, and would say of the 
masons, ‘‘ What can be expected of such animals?” 
(Fig. 53). He carried his contempt for their under- 
standing into the region of practical politics by mak- 
ing wooden templates for everything, no matter how 
simple, so that they should never have the chance 
of going wrong. 

The heavy floor stones of the dam were laid by 
hand. Lifted by a crane in the stacking field on to 
a trolly, they were run down to the work, tipped 
off the trolly, and laid by hand. The men em- 
ployed on moving and lifting stones are termed 
bundanis ; they are fine strong men, and prefer 
to move and carry stones about by brute force, 
instead of using power of any kind. Where there 
is sufficient room to employ a number of men, this 
direct method of dealing with heavy weights is a 
very quick one. The harness they employ is so de- 
signed that every man must give an equal share of 
work ; it is made for powers of two, four, eight, 
sixteen, or thirty-two men ; there is nothing stiff 
about it, the poles being connected by ropes, so 
that the whole frame must be sufficiently supported 
at every point, i.e., if a man is unable to do his share 
of work, he will be forced down by the weight of 
his yoke. (Fig. 54.) The attachment to the stone 
being made by means of Lewis holes in the middle 
of the top there are no fastenings to interfere with 
the direct laying of the stones ; when laid they are 
well bedded in the mortar by repeated blows from 
a heavy mallet. A number of floor stones and 
those for the first courses of the piers were laid 
at night, but the cold in the bed of the river with 
the wind from the mountains blowing down the 
valley was very trying to the natives ; and the pro- 
gress made at night was far from satisfactory, most of 
the bundanis’ time being spent in crouching round 
the large fires provided for them. From these it was 
most difficult to drag them away. The scene— 
natives working by torchlight with the wild sur- 
roundings, and all the water about—is an exceed- 
ingly picturesque one. The bundanis chant verses 
and rhymes to keep themselves together when 
working hard. One man takes the principal 
part, and often indulges in compositions, when 
a good deal of abuse is heaped on the weight 
that is being moved, and the others all join in the 
refrain. The words of these songs will not, as a 
general rule, stand translating. The bundanis are 
a hard-working class of men, but even bundanis 
will shirk work occasionally. A young officer was 
putting up some temporary girders to replace a 
bridge that had been washed away. To hasten 
matters he ordered work to be carried on at night, 
and in order to see that there was no shirking, 
brought a small tent down to the work. For two 
nights he heard the bundanis chanting away at 
their work all night, but very little progress indeed 
was made. On the third night he appeared upon 
the scene without giving any warning, and found the 
bundanis seated comfortably round a fire, smoking 
pipes, and chanting with great zeal ‘‘ Oh! brother ; 
Oh ! brother ; pull together ; Oh! brother.” 

A great deal of the engineer’s time is taken up in 
circumventing the artifices of natives, for there are 
always a number who employ all their energies on 
trying to get as much pay for as little work as pos- 
sible. It is customary in paying for earthwork to 
measure up the excavation pits after the earth has 
been removed, for the natives are unable to under- 
stand measurements made from plans or drawings. 
To enable measurements to be made accurately, 
every here and there pieces of the original soil are 
left untouched, and profiles are left between any two 
pieces of work. These are called ‘‘tatties.” The 
native displays great skill in the selection of the 
positions of his tatties. He chooses the highest 
points, with loose soil on the top if possible, and 








then piling on as many inches as he can of earth to 
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match, he leaves this to represent the depth dug. If 
there is a tuft of grass growing on the tattie, he will 
remove the top altogether and introduce a stratum 
of foreign soil. When earth is required for the 
embankments of irrigation channels, it is usually 
only stripped off the adjacent fields to the depth of 
1 ft., so as to admit of the field being cultivated 
again. When the contractor is ordered to dig his 
borrow pits 1 ft. deep, he takes the most elaborate 
pains to dig only Gin. or 8 in. and to make them 
appear of the full depth. He then expects the 
sahib to measure the superficial area of his excava- 
tions and assume them to be fully 1 ft. in depth. 

The concrete in the foundations of the dam was 
put in by a number of petty contractors, for the 
exigencies of the work often required as much 
as possible to be poured on to one spot, so that it 
was impossible to keep the contractors’ work sepa- 
rate. The quantity of ballast used was considered 
a good criterion of the amount of concrete put 
into the foundations. A stack of ballast on the 
Bailwalla Island was measured and made over to 
each contractor, his orders being to carry his ballast 
to the mixing floors himself. In a few hours there 
was enough ballast spilled between the stacks and 
the mixing floors to make a good metalled road, and 
each contractor was ready to swear that his men had 
spilled none of it! Then the ballast was measured 
on the mixing floors, and these being situated near 
the work, an eye could be kept upon them. Of 
course, in the hurry the contractor stacked the 
ballast so as to get as favourable a measurement as 
possible, and allowance had to be made for this. 
The Hindoo contractor can scarcely be inferior to 
the heathen Chinee in the depths of his cunning. 
Often his artifices are very transparent, but these 
obvious cheats are more often merely cloaks to cover 
some subtler villany. 

The old works at Myapur are all built of boulder 
masonry plastered over. When plaster is used asa 
protection against weathering, and not merely to 
hide bad work, it is an admirable aid. The natives 
are famous for their plastering, and they are ex- 
ceedingly fond of it. The shining white roofs of 
the Hindoo temples are all made of white plaster. 
A very handsome new temple has recently been 
built near Hurdwar; the roof was first made of 
sandstone handsomely carved, and then coated 
with shining white plaster which for the time gave 
it the appearance of white marble. The strength 
of native plaster and the splendidly fine surface is 
obtained by beating it with wooden knives, by 
rendering the surface with finely ground lime with 
a trowel, and finally by polishing with pumice- 
stone. 








RAPID-FIRING ARMS. 
By Witu1am W. Kiwpatt, Lieutenant U.S. Navy. 
(Concluded from page 197 of our last volume.) 

Machine Cannon.—The machine cannon at pre- 
sent in use are the Hotchkiss five-barrelled revolv- 
ing system guns of 37-mm., 40-mm., 47-mm., and 
53-mm. calibres, and the Nordenfelt with two fixed 
barrels, the so-called ‘‘fortress gun” of 1}-in. 
calibre, the smallest that can be practically used 
within the limit for 400 grammes weight for explo- 
sive projectiles, set by the International Conference 
at St. Petersburg in 1868. 

Since these weapons have the feature of automatic 
feed that of non-recoil is essential, in order to avoid 
the shock that would be given to the cartridges in 
the feed device when placed, as it is, upon the piece 
proper. There would be no mechanical difficulty in 
obtaining a feeding device that should deliver to the 
automatic loader only after the piece had made its 
allowed recoil and had returned to the firing posi- 
tion ; but it is considered far better to avoid the 
resulting complication of parts by making the 
mounts sufficiently strong to resist the recoil alto- 
gether. This isa simple matter with the Hotchkiss 
system, because the weight of the piece absorbs so 
much of the energy of recoil, and it is entirely prac- 
ticable with the 1}-in. calibre Nordenfelt. 

This feature of non-recoil carries with it that 
facility of pointing so necessary for all rapid-firing 
arms, and especially for anti-torpedo boat guns ; for 
it is evident that if there be no recoil, and if the not 
excessive weight of the piece be balanced upon a 
universal pivot, one man can, by a simple shoulder 
lever and without the aid of gearing of any kind, 
keep the sights bearing on a rapidly moving object ; 
and that the limit of this system of pointing is de- 
termined only by the inertia of the weight of piece 








and the friction on the pivot. The facility of 
pointing without gearing, the capability of using 
shell fire, and the probability of the development of 
the system in larger calibres, were, in the opinion 
of the writer, the three chief reasons for the adop- 
tion of the 37-mm. Hotchkiss by Austria, Chili, 
China, Denmark, France, Germany, Greece, Hol- 
land, Italy,* Russia, and the United States, as one 
- the standard arms for the secondary batteries of 
ships. 

As a matter of fact, the Hotchkiss machine 
cannon was developed in the larger calibres of the 
47-mm. and the 53-mm. pieces, the first of which is 
mounted and generally manipulated as is the 
37-mm. arm, with the exception that the operating 
crank is worked by a man who does not point, and 
consequently there is provided a trigger for the use 
of the pointer and firer. 

The 53-mm. gun is so heavy that it requires gear- 
ing for pointing it, which shows that for use 
adoat it is beyond the limit of weight that should be 
put into a machine cannon, since it is not worth 
while to attain the rapidity that a multi-barrelled 
gun can give, unless there can always be retained 
the facility of pointing and ease of manipulation 
that this very rapidity of fire needs to make it 
effective. It would seem, therefore, that the 
Hotchkiss machine cannon system reached its 
proper limit in the 47-mm. piece, just as the Palm- 
cranz machine gun system did in the Nordenfelt 
four-barrelled 1-in. calibre arm ; and as a matter of 
fact the 53-mm. machine cannon has met with small 
favour, especially since the appearance of rapid-fire 
guns. 

Rapid- Fire Guns.—These guns may be considered 
as bearing the same relation to single-fire breech- 
loading rifles that machine cannon do to magazine 
rifles, and therefore it would seem that they should 
have come into general use directly after the adop- 
tion of the breechloading rifle by the nations of the 
world ; instead of which they appeared after the 
machine cannon, in answer to a demand for more 
ballistic power and less weight, even at the sacrifice 
of rapidity of fire. The machine cannon demon- 
strated the efficiency of their fire against un- 
armoured ships and for other purposes wherever 
they had sufficient power, and also showed that their 
limit of ballistic power, as determined by the allow- 
able weight of piece, was very soon reached. The 
development of their ammunition proved that the 
metallic-cased complete cartridge could be used in 
their largest calibres and pointed to its use in still 
larger ones. Therefore the demand for rapid-fire 
guns was quickly answered by Hotchkiss, Norden- 
felt, Gatling, Krupp, Armstrong, Gruson, and 
others, who produced arms of the type differing 
mechanically only in details of the breech closure 
and in methods of controlling the recoil. This 
last, with these guns, had to be allowed in order to 
relieve the strain upon the mounting fixtures, but 
was rendered as innocuous as possible by keeping 
it within the least practical limits of motion, and 
utilising devices for automatically returning the 
piece to the firing position. 

The necessity for that facility of pointing, which 
has been accentuated in this article as a sine qué non 
for utilising rapidity of fire, was recognised, and 
the ingenuity of the inventor taxed to provide it as 
fully as the weights and other conditions would 
allow. The movement of recoil of the Hotchkiss 
rapid-fire guns mounted aboard ship or in forts is 
reduced toa minimum by using india-rubber buffers 
around the trunnions, or spring buffers behind 
them; the counter recoil in this last case being 
taken up by hydraulic cylinders allowing small 
movement of the piston. The method of pointing 
by means of a shoulder lever and without gearing, 
as with the machine cannon, is generally followed, 
an india-rubber tubular cushion being used to take 
up the movement allowed by the buffers without 
giving an undue shock to the shoulder. Boat car- 
riages allow more movement of recoil than do 
ship mounts, and in them spring buffers receive 
the shock and quickly return the piece to the firing 
position. 

For the field these guns are mounted on ordinary 
trail carriages which have to be run back to battery 
after each fire, or upon non-recoil trail carriages 
carrying spring buffer mounts. These. last are 





* The Italian Government is reported to have decided 
last year to exclude all revolving cannon and low velocity 
guns, and to substitute for them, for boat, landing, and 
masthead service, the Nordenfelt 24-pounder, 1.65 in. 
(42 mm.), 2000 ft. velocity machine cannon on a recoil car- 
riage. 





rather heavy affairs compared with the weights of 
the pieces, but they give the control of recoil which 
pe the guns to.show their capacities for rapidity 
of fire. 

Mr. Nordenfelt uses rigid and heavy non-recoil 
mounts for guns up to 1} in. calibre, and for larger 
ones he controls the recoil and brings the guns back 
to battery after firing by the use of combined spring 
and hydraulic buffers, acting on parallel motion 
levers which carry the pieces. All his guns are 
pointed by gearing,* and when he allows recoil 
at all, he, as a rule, allows more than does 
Hotchkiss. The several breech systems of rapid- 
fire guns differ in the method of closing the breech 
and extracting the cartridge case, as do those of 
breech-loading rifles. Of the two best known the 
Hotchkiss has a wedge breech-block falling and 
rising nearly vertically to open and close the breech 
and a neat and efficient extractor.+ The Norden- 
felt has a dropping and rear rotating breech-block, 
and rather an awkward extractor device. Both 
systems are operated by crank levers and both give 
a sufficiently secure closure. 

The Drigg system, another application of the 
falling and rear-rotating breech-block, lately brought 
out in the United States, compares favourably with 
either the Hotchkiss or Nordenfelt in security, 
while requiring less effort to operate. 

The Nordenfelt system has been applied to no 
less than fourteen different guns—one of which 
has two barrels—designed to fill with a great degree 
of niceness the demands of little differing kinds of 
service. In these fourteen guns, varying in weight 
from 112 1b. to 7841b., seven calibres are used, 
varying from 1} in. to 2? in., and projectiles from 
0.88 lb. to 7 lb. The largest one has, Mr. Norden- 
felt states, reached the economic limit for guns 
using metallic cased complete cartridges. { 

The Hotchkiss system has been applied to seven 
styles of guns, varying in weight from 72.6 lb. to 
814 }b., and in four calibres, from 1.45 in. to 
2.25 in., with projectiles varying in weight from 
1 lb. to 5.98 1b. Three of these guns use the same 
ammunition as the three Hotchkiss machine cannon 
of 37-mm., 47-mm., and 53-mm. calibres, and are 
chiefly intended for use aboard ships in which those 
machine cannon are mounted; the other four are 
high-powered guns of 37-mm., 47-mm., and 57-mm. 
calibres, there being two styles, light and heavy, of 
47-mm., guns. 

As a general rule, Nordenfelt has worked in the 
direction of obtaining greater ballistic power than 
Hotchkiss, from the same calibre, which his system 
of mounting upon regular carriages and allowing: 
more recoil permits him to do. Hotchkiss has 
heretofore kept his ballistic power within the 
limits allowed by his elastic stand mounts ; but as 
both systems have been applied to high-powered: 
1.85-in. calibre guns, a comparison of the certified 
figures of performance, given by the Hotchkiss and 
Nordenfelt companies, will, perhaps, present a fair- 
showing of what had been done up to 1884, when. 
the data were published. 
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Nordenfelt | 1.85 | 582 | 6.6 | 3.0 | 1.69 | 2030 1.9 
Hotchkiss..| 1.85 | 506 | 6.7 | 3.3 | 1.65 | 2034 35.35 





= This calibre now fires a 3.3 lb. shell with a velocity of 2280 ft. 


and consequent greater energy. 


These figures show that the Hotchkiss gun 
with 87 per cent. of the weight did 111 per 
cent. of the work of the Nordenfelt; but an 
inspection of the data, giving lengths of guns, 
weights of charges and projectiles, and initial 
velocities, clearly indicates that the superiority 
in results must have been in some degree due 
to the better powder of the Hotchkiss ammuni- 
tion, unless it be conceded that the design of the 
Nordenfelt is much poorer than could reasonably 
be supposed to have come from a source from which 


* The Nordenfelt English 6-pounders are pointed by a 
specially constructed shoulder-piece with spring cushion. 
Others than this weight are also sc pointed. 

+ In European trials, the single Eotchkiss extractor has 
failed frequently ; the Nordenfelt is very powerful and 
double and works efficiently, although heavy and awk- 
ward. 

+ Nordenfelt is now manufacturing a 4.2-ir. calibre, 40- 
pounder. 
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so many excellent arms have been derived. But 
whatever may be the comparative merits of the 
two rapid-fire systems, the Hotchkiss is to-day the 
favourite throughout the world, especially as 
applied in the 37-mm. low-power, and the 47-mm. 
and 57-mm. high-power guns. 

The light 37-mm. piece is well adapted for work 
in light boats of all kinds, for work from aloft, for 
use as a range finder, and as an infantry rapid-fire 
gun, since its weight and size allow it to be trans- 
ported and put into action in the shelter trenches 
under the same conditions that govern the employ- 
ment of the infantry machine gun. The 47-mm. 
and 57-mm. pieces have become recognised parts 
of the secondary batteries of modern ships, and are 
growing in favour for use in the field. 

Although Mr. Nordenfelt states that his 7-pounder 
2.45 in. calibre gun has reached the practical limit 
of size for the rapid-fire system,* the Hotchkiss is 
now being developed in a 100-mm. 33-pounder 
high-powered piece, which is, of course, too heavy 
for mounting upon an elastic stand, or for pointing 
without gearing, consequently its greater rapidity 
of fire as compared with a gun of equal power, 
using cartridge-bag charges, must depend on the 
quicker closing of the breech and upon the facts that 
the metallic cartridge case keeps the chamber clean, 
and thus obviates the necessity for sponging, and 
that no time is lost in priming. 

The limits of diameters and lengths for practical 
metallic cartridge cases are difficult to determine 
without experiment; but when the increase of 
weight of the cartridge, due to the case, is con- 
sidered, and the amount of power required for 
extracting, it would seem that in the present state 
of ordnance art the limit of size for rapid-fire guns, 
which will give a much greater rapidity than the 
best breechloading piece using cartridge bags, has 
been reached, and possibly exceeded, in the 100-mm. 
Hotchkiss. 

Recoil - Actuated Breech Systems.—Methods of 
applying the work furnished by recoil to the operat- 
ing of breech mechanisms of rapid-firing arms, 
instead of manual power applied by handle, crank, 
or lever, has not been discussed in this paper, 
because no recoil-operated guns are in general use. 
The idea of utilising recoil to reload firearms is 
almost, if not quite, as old as that of the revolving 
system; but until Mr. Maxim brought out his 
machine gun, no really successful arm embodying 
the principle had appeared. 

The application of springs for storing power due 
to recoil is not attractive, since in guns all springs 
are bad, some being worse than others, but differing 
only in degree. Still Mr. Maxim has so far over- 
come the difficulties inseparable from their use, 
and has so ingeniously utilised the flywheel prin- 
ciple to aid the springs, that he has been able to 
bring out a recoil system, which has shown won- 
derful results, and which gives great promise for 
the future. 

Captain Freddi, of the Italian army, has a recoil- 
acting, single-fire shoulder-piece that seems to be 
successful, and many other inventors have brought 
forward recoil devices. 

Several systems for utilising a portion of the 
powder gases for automatically opening the breech 
have been invented. The usual method of apply- 
ing this gas-pressure idea is to pierce a gas escape 
orifice through the wall of the barrel forward of the 
seat of the shot and use the gas from this escape 
upon a piston, whose duty it is, by means of a 
piston-rod connection, to open the breech and at 
the same time compress a spring, which upon being 
released loads the cartridge into the chamber and 
closes the breech. 

This gas pressure system is not attractive, because 
the breech begins to open while the projectile is 
still in the bore, and if by any means this last is 
jammed, as with a piece of cartridge case, for 
example, the gas pressure would increase so much 
that the breech might open and deliver the gases of 
the charge to the rear. 

With atrue recoil system, by which is meant one 
in which a perceptible movement of the whole piece 
or of the barrel is allowed, with the breech closed 
and secure until the movement is made, a move- 
ment that cannot begin till the projectile has left 
the muzzle, there would seem to be no more danger 


* While considering his 8-pounder (2.4 in. calibre) with 
1650 ft. velocity, the most powerful gun practical in the 
field without causing the carriages to run back, Norden- 
felt is now manufacturing a 40-pounder of 4.2 in. calibre. 
He also proposes that his 8-pounder should be substituted 
for the present British 12-pounder field gun. 
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of a premature opening of the breech than with any 
other breechloading system. Indeed, danger from 
this cause is less since a ‘‘ hang-fire” cartridge has 
time to explode, which is not always given it in 
very rapid-firing machine guns. 

The enormous advantages of a recoil over a hand- 
worked system is shown in the great increase of 
rapidity of fire—the Maxim machine gun, 
basis of rounds fired per second per barrel, has 
more than double the rapidity of the fastest hand- 
worked gun—decrease in the number of gun 
servants, and ease of manipulation, to say nothing 
of the facts that recoil machine guns and machine 
cannon can work for a time without attendance 
after the gun servants have been picked off, and 
that recoil shoulder-pieces, with the cushioning 
effect of the system, allow the use of heavier 
charges than can be fired from the shoulder in 
other rifles. 

Considering the developments already made in 
recoil systems, there would seem to be no reason 
why they should not be made entirely practicable, 
and greatly increase the value of all rapid-firing 
arms from pistols to machine cannon. 





ENGINE AND DYNAMO. 

Tue electric lighting plant which we illustrate 
above has been fitted up by Mr. J. H. Holmes and 
Co., of Newcastle-on-Tyne and London, The engines 
were constructed by Messrs. Tangyes, Limited, and 
have tubular guides depending from the bottom covers 
of the cylinders. They are coupled direct to a com- 
pound-wound Holmes dynamo, which is a remarkabl 
solid job. The field magnets are of wrought iron, 
and are got up bright all over. The brush-holders 
are very massive and are three in number at each 
terminal. Each brush can be adjusted independently, 
and is provided with a flexible connection to the 
magnet coils. The engine and dynamo are mounted 





ENGINE AND HOLMES’ 





on the | 


DYNAMO. 
CO., NEWCASTLE-UPON-TYNE. 


upon a common bedplate, which connects them rigidly 
| together. 
| The outside dimensions of the complete plant are : 
| Length, 84in.; width, 42in.; height, 72in. The 
| output of the dynamo is 10,800 watts at 190 revolu- 


jes ° 
| tions per minute. 
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| SHERWIN’S ADJUSTABLE ANGLE PLATES. 
WE illustrate above a very useful tool invented and 
| made by Mr. Geo. E. Sherwin, of Almal-street, Bir- 
|mingham, At the back of the slide a round flange 
is formed having a small projection about 4 in. in 
diameter, to receive which a suitable recess must be 








| 


| 





turned in the face-plate of the lathe ; when attached 
to the face-plate the angle plate is perfectly true 
with the centres and square with face-plate, and 
can be very nicely adjusted by the screw to or from 
the centre. This is just one of those simple tools 
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THE DARBY FIREBOX CROWN SHEET; GRAND TRUNK RAILWAY OF CANADA. 
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that when introduced one is astonished they were not 
thought of before. These angle plates are of almost 
universal application, as Mr. Sherwin supplies a back- 
plate to take the place of face-plate, which enables 
these angle plates to be used on drilling, planing, shap- 
ing, or milling machine, with same advantages as on 
athe. 





THE DARBY FIREBOX CROWN SHEET. 

WE illustrate above a mode of staying the crown 
plates of locomotive fireboxes which has been exten- 
sively adopted on the Great Western division of the 
Grand Trunk Railway of Canada, and which differs 
materially from any arrangement in use in this country. 
As will be seen from our illustrations the firebox crown 
is in this arrangement—which is known as the Darby 
crown sheet, from the name of its designer—stayed by 
ordinary screwed stays to an arched plate running 
lengthways of the firebox, and extending nearly its 
whole width, as shown. This arched plate is stiffened 
by angle irons and further supported by sling stays 
which connect it to the crown of the firebox shell, 

Mr. C. K. Domville, the locomotive superintendent 
of the Great Western division of the Grand Trunk line, 
speaks well of the arrangement we illustrate, and states 
that it prevents the accumulation of dirt which took 
place round firebox stays of the old type, while he 
considers that boilers fitted with it carry their water 
more steadily. 





THE “CITY OF NEW YORK.” 

IN our issue of August 3 we published on our two- 
page plate engravings of the engines of the City of 

ew York, and we are to-day enabled, by the courtesy 
of the builders, Messrs. J. and G, Thomson, to supple- 
ment these by two more views engraved from photo- 
graphs. From a combination of these three views the 
particular design of the engine will be readily under- 
stood, and we need not now add to the description which 
we gave on page 123 ante. When we last referred, on 
pay ty 3, to the steamer City of New York, she was 
on 


er maiden trip across the Atlantic, and it will be | 





Co., of Edinburgh. The plant consists of four com- 
pound condensing steam engines with cylinders 7} in. 
and 13 in. in diameter, and 12 in. stroke, making 200 
revolutions per minute. Each of these engines drives, 
by means of belting, one compound-wound dynamo at 
the rate of 800 revolutions per minute. The current 
generated is of 100 volts electromotive force. 

For the complete supply of electric power on board 
the vessel two of these engines and dynamos are suffi- 
cient, and it may, therefore, be considered that the 
plant provided is a complete duplicate. The current 
—— is used first of all for the supply of incan- 

escent lamps, of which there are about 1000 on 
board, each passenger cabin being fitted with an 
incandescent lamp, and a switch which can be easily 
reached from the berths, to enable the occupier at 
any time, during day or night, to light up his cabin. 
A large number of lights are used to illuminate the 
various saloons, engine-rooms, and all other parts of 
the vessel. In addition to this duty, the electric cur- 
rent is also used to drive small electro-motors, which in 
their turn propel ventilators, each ventilator being 
capable of drawing from its respective compartment 
250,000 cubic feet of air per hour. Collecting open- 
ings for foul air are arranged in different parts of the 
vessel. On page 182 we give an illustration of another 
interesting feature on board the City of New York. 
This is the small refrigerating plant supplied by the 
Kilbourn Refrigerating Machine Company, of Liver- 
pool. As will be seen from our engraving, this plant 
consists of a vertical engine and two ammonia com- 
pressors fixed on the same baseplate, which latter also 
carries the condensing refrigerator and eer arse 
pumps. The whole makes an exceedingly neat an 
comment arrangement. ‘The engine is capable of driv- 
ing both of these compressors, but the arrangement is 
such that, under ordinary circumstances, only one of 
the compressors is necessary to keep the refrigerating 
chamber at the desired temperature. The engine is a 
6 in. by 12 in. ordinary high-pressure engine of 
Messrs. Marshall, Sons, and Co.’s make, and the com- 





pressors are vertical and single-acting, 5 in. in dia- 
meter, 10 in, stroke, and driven at 100 revolutions 


remembered that we then mentioned it to be the inten- | per minute. The condenser and refrigerator each con- 
tion of the builders not to race the vessel on her first | sists of welded steel shells with forged steel heads con- 


trip. 
made occasionally, but the total time occupied for the 
journey was more than that of an average good steamer, 


On the journey across some excellent _— was | 





taining coils of lap-welded wrought-iron piping. The 
plant which we have been describing is only intended 
for the use of the steward’s department on board ship, 


The cause has been partly failure in details, and it may | but we understand negotiations have been opened with 
be confidently expected that on her next trip better | a view of placing a second plant of similar dimensions 


results will be obtained when the crew get more ac- | 
customed to the various novelties in the construction 
of this vessel, and when at the same time some other 
little irregularities in the working have been set right. 

In several articles we have briefly referred to the 
electrical plant on board the City of New York, 
which was carried out by Messrs, King, Brown, and 


on board this vessel, as well as on the City of Paris, for 
the purpose of giving an opportunity of storing addi- 
tional perishable articles. 

The capacity of each of these machines is to maintain 
3500 ft. of 2-in. piping at a temperature below freezing, 
this being attained by means of brine circulation. We 
need not here enter into the principle of the Kilbourn 
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refrigerator, since we fully described in our issue of 
May 28, 1886, page 535, the very successful plant 
erected at Hull. 





MARINONI WEB PRINTING MACHINE. 

THE constant demand for printing machinery capable 
of producing good illustrated bookwork at a fast 
rate, has induced several of the printing-press makers 
to turn their minds to that description of machine. 
Our illustration on page 186 represents a machine of 
this description which has been lately patented by 
Messrs. Marinoni and built to the order of Messrs, 
Judd and Co., Limited, the Phoenix Printing Works, 
London. 

Several important new features have been introduced 
into this machine. The paper, which is in reels, is fixed 
at one end of the machine, and as it unwinds between 
the reel and the first printing cylinder, it passes over a 
horizontal shield which is heated by gas or steam. 
Under the influence of the heat the paper gets softer 
and will more readily take the ink. Im fact the heat- 
ing of the paper replaces advantageously the old process 
of damping. At the same time the ink dries up rapidly 
and the ‘‘ set off” is very considerably reduced. How- 
ever, to guard against this a continuous ‘set off” 
sheet is run round the perfecting cylinder ; and as it 
also comes from a continuous reel which unwinds itself 
as the machine is working, the other end is wound up 
again by friction hetween two grooved rollers, driven 
at such a speed that their circumferences travel at 
exactly the same rate as the printing cylinders. 

Another feature in this machine is that tapes are 
entirely done away with, and the continuous web 
travels by itself to the cutting cylinders from which 
grippers take the separated sheets to a vertical de- 
livery flyer with a right and left action. If the sheets 
are to be folded, as soon as they leave the cutting 
cylinders the grippers take them on to a folding cylinder 
which gives a perfectly accurate fold, and the subse- 
quent folds are given ina special folder without tapes. 
The machine has been designed with a view to in- 
creased distribution of ink and full rolling power, and 
several devices have been adopted to regulate the 
inking even when the machine is running. 

All the working parts of the machine are perfectly 
accessible, and the paper as it goes through the ma- 
chine is never lost fight of. This machine will print 
and fold a four-demy sheet on illustrated bookwork of 
the highest description at the rate of 5000 perfect 
copies per hour. The agents for Messrs. Marinoni in 
this country are Messrs. A. Sauvée and Co., of 22, 
Parliament-street, Westminster. 








AMERICAN ORDNANCE.—A 53-ton gun recently completed 
at the South Boston Iron Works is shortly to be tested 
at Sandy Hook. The gun is of the French type, and is a 
12-in. breechloading cast-iron rifle, hooped and tubed with 
steel. It is 30ft. long. The standard of the trial is 500 
rounds, using an 800-lb. projectile, and a charge of 265 1b. 
of powder. At the South Boston Works two built-up 
steel rifles are also in partial construction. These have 
8-in. bores, and are entirely of steel. Two 8-in, pneumatic 

carriages for rifle use are also in progress, as well as 

our 10-in. carriages of a smaller type for use on the 
monitor Terror. A 10-in. steel breechloading rifle, which 
was recently tested at Annapolis, and which is one of 
those designed for the ironclad Miantonomah, is 27 ft. 6 in. 
long, and weighs 58,0001b., exclusive of carriage. It fires 





a charge of 250 lb. of cocoa powder and a 500-lb. shell. 
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SLIDE VALVE DIAGRAMS. 
To THE EpiTor OF ENGINEERING. 

S1rr,—In connection with the ordinary slide valve, two 
methods are known for rendering the cut-off as well as the 
compression equal for both strokes, at the price, how- 
ever, of unequalness in the lead and amount of port 
opening. One method involves lengthening the valve 
stem, the other augmenting the amount of loss on one 
side and diminishing the same on the other side of the 
valve As for simpleness the method first mentioned 
answers best. With your permission, I now will show how 
the amount (A) the valve steam must be lengthened, can be 
found by means of the valve diagram referred to in pre- 
ceding letters, 

Supposing the angle of pre-admission of an ordinary 
slide valve, having a steam side lap=L, a lead=/ and a 
travel=t, to be about 7 deg., the length of connecting-rod 
to be about five times that of the crank, amount Ais found 
simply as follows: Draw (Fig. 1) travel circle, which for 
sake of simplicity may represent also the crank circle, 












—_}+— 
a eae 


—_— 


Fa 


\. 


From a point O, on the periphery of the travel circle, 
being at a vertical distance (L+/) from the dead centre 
position O A, describe lap circle L and diameter d d,, 
tangential to it. With the length of the connecting- 
rod measured on the same scale to which crank circle 
has been drawn, describe from a point on the dead-centre 
line for centre, circular arc pg. Now, drawing diameter 
q¢ % and circular are cc, tangentially to it, the distance 
m n, radially between the two arcs will be-==A, the amount 
in question, which is independent of the amount of 
exhaust side lap (E), and of its being positive, negative, or 
zero, 

With a valve having an angle of pre-admission of less 
than 7 deg., and if the length of the connecting-rod be less 
than five times that of the crank, circular arc ¢ ¢, will cut 
the dead-centre line O A, thus indicating that there would 
be no pre-admission whatever. Such being the case, 
diminishing the steamside lap (LL) and increasing the 
annular advance (6) will be the remedies to get a proper 
amount of pre-admission. 

The following problem, in connection with equalised 
cut-off and compression drawn from William S. Auchin- 
closs’s book, ‘*The Practical Application of the Slide 
Valve,” &c., also allows to be very simply solved, if our 
diagram be used. 


PROBLEM. 

Given: Angle (y) of pre-admission for the forestroke, 
position of piston at cut-off (p), position of piston at the 
beginning of compression (p,) greatest amount of port- 
opening for the forestroke. 

Required: Steam side lap (L), exhaust side lap (E), 
travel (¢), angular advance (5), amount (A), the valve 
stem must be lengthened for equal cut-off and com- 
pression. 

Solution (approximative).—Draw (Fig. 2) OArepresenting 
position of crank at dead centre, then angle of pre-admis- 
sionO A A\=‘y. Let » and p, mark the positions of piston 
at cut-off and beginning of compression respectively, 

To find travel and angular advance, with the length of 
the connecting-rod measured on the same scale to which 
crank circle has been drawn, describe circular are p gq, its 
centre being on the dead-centre line. Draw diameter q q,. 
Bisect angle A, O qi). From O set off on O B a measure 
O m=a, (greatest amount ot port opening for the fore- 








stroke). From a point O; on O Bacircle can be drawn 
passing through m and touching O q; as well as O Ai. 


Then distance O O, = (half travel) and angle A; O O, 
=6 (angular advance). . 

To find the steam side lap, erect perpendicular p d, draw 
diameter d dj, then a circle touching this diameter and 
having O, for centre will be the lap circle and its radius = 
L (steam side lap), ; ? 

The exhaust side lap is found by erecting perpendicular 
pf, drawing diameter ff,. A circle from QO, touching 
SF1, will be the exhaust side lap circle, its radius = EK 
(exhaust side lap), : 

Amount A=m n, the amount radially between circles 
ec, and L. 





Believe me, Sir, respectfully yours, 
10TOR THALLMAYER. 
Ungarisch-Altenburg, July 20, 1888, 





ELECTRICALLY FORMED COPPER PIPES. 
To THE EpiTor OF ENGINEERING. 

S1r,—In your issue of August 3 you have a notice of 
the new method of making electro-deposited copper steam 
pipes by the agate-burnisher process, I recently had the 
opportunity of passing ten days at Mr. Elmore’s mill at 

ockermouth and witnessed the whole modus operandi of 
this interesting and valuable invention. 

The first impression one gets is the complete absence 
of the noise and dirt which necessarily accompany the usual 
method of making copper pipes. One finds no smelting 
or refining furnaces with their sulphurous fumes loading 
the atmosphere and destroying the vegetation all around. 

At Cockermouth, beautiful roses climb the walls of the 
millin which the tubes are manufactured. <A picturesque 
watercuurse runs through the mill grounds (which cover 
six acres), trout and ae fish may be seen in the clear 

ure water, and beautiful flowering shrubs afford a haunt 
or nearly every kind of English song-birds in full enjoy- 
ment of their natural element. 

This is a marked and pleasant contrast to the copper 
works of Swansea, where miles and miles of country are 
completely destitute of vegetation. 

Even the hum of the dynamo machine is absent in the 
tank rooms, There is only asilent transfer of copper from 
the anodes to the rotating mandrel in the tank, and one 
looks through the clear blue solution at a copper tube being 
built up molecule by molecule under one’s very eyes. 

Ordinary electro-deposition is always a beautiful process, 
but in this case art steps in to assist nature and seems to 
say, ‘* Please let us have the molecules of copper pressed 
closer than has ever yet been done.” And so a copper 
pipe is built up automatically and directly from the im- 
pure and crude copper in the operation of refining the 
latter. And this merely by the passage of a current of 
electricity and an astonishing small amount of manual 
labour. 

As to the question of cost, we know that 6040.8 amperes 
passing for 144 hours will deposit one ton of copper, and 
if we multiply this by .5 volt (which is a very liberal 
allowance to overcome the resistance of the bath) we get 
3020.4 watts, which is equal to 4.04 horse-power. One 
horse- power is produced by the combustion of 3]b. of coal 
per hour, and alice 144 x 3 x 4.04=1745.28 lb. of coal, 
which equals .779 ton. Add for loss of power in engine, 
dynamo, slipping of belt, &c., the large allowance of 
50 per cent., equal to .339 ton, we get 1.168 tons of coal 
consumed to deposit one ton of copper. Then taking the 
cost of coal in a manufacturing district—such as Cocker- 
mouth or Birmingham—at 6s. per ton, we have, say, 7s. 
as the cost of fuel expended in the production of one ton 
of tubes. 

It is difficult in the face of these considerations to see 
how the ordinary mechanical processes of drawing, in 
which a large amount of manual labour is involved, can 
possibly compete with this new process. 

We may fairly look for an enormous development of 
electrolytic operations of this kind, in which the burnish- 
ing method can be used to give the marvellous strength 
and homogeneity indicated by Mr. Parker’s independent 
tests, especially when it is borne in mind that it is just as 
easy by this process to make a 9ft. diameter calico-drying 
cylinder or a paper-maker’s opicnier or a brewer’s or 
distiller’s boiling pan with a 4 ttom all in one piece. 

ours, 





&e., 
Cuas. J. Srumons, 
Chancery-lane, W.C. 
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LUBRICATION. 
To THE Epiror oF ENGINEERING. 

Srr,—Having now received from Mr. Veitch Wilson 
the information kindly promised in his letter that appeared 
in your issue of the 27th ult., I must ask you to allow me 
space for a short reply. 

First, let me say in reference to Mr. Wilson’s state- 
ment that I am ‘“ intimately associated with a series of 
oils which take rank with the finest of their kind now 
before the public,” that he is utterly mistaken in this. I 
am not, and never have been, connected with any oil busi- 
ness whatever. 

As Mr. Wilson concedes that the conditions of his tests 
were not suitable to many of the oils tried, there is no 
more to be said about this; but as regards the speed of 
spindles I must maintain that my statement was correct. 
As Mr. Wilson says, they sometimes run at 12,000 to 
13,000 revolutions per minute, I suppose he knows of a 
case where this is actually so; but I am very sure that it 





isanextreme case. The limit of speed for ring spindles is 
generally a few hundred over 10,000 revolutions per 
minute, and the diameters of those that I have measured 
at all events do not exceed } in. In many cases these 
spindles are considerably less. Now 10,000 revolutions 
per minute of a fin. spindle means a speed of rubbing 
surface of 821 ft. per minute, which I take it is ‘* not 
nearly so fast” as 1110ft. per minute. Throstle-spindles, 
which are of a larger diameter, revolve at a propor- 
tionately slower rate; the maximum number of revolu- 
tions per minute being not much more than one-third of 
that of the ring spindles, 
Yours faithfully, 
Wi rrp S, Boutt, Assoc. M. Inst. C.E. 
2, Old Post Office-place, Liverpool, August 21, 1888, 


A WAIL FROM THE DRAWING OFFICE. 
To THE EpiTor OF ENGINEBRING. 

Srr,—I have to thank Professor Unwin for his explana- 
tion (page 85 ante) of the apparent discrepancy between 
“The Elements of Machine Design,” and Anderson’s 
‘Strength of Materials,” as to strength of gun-metal, 
At the same time I submit that such an apparent discre- 
pancy ought never to have got into print. The two works 
formed portions of the same series and were brought out 
within a short time of one another, presumably under the 
same editor. Twisden and Anderson can hardly be classed 
amongst “‘the older writers.” I have also to point out 
that I never said that ‘‘ Machine Design” was not correct 
in giving the strength at 6200lb.—as a reference to my 
letter (page 57 ante) will show. 

The professor’s assertion (in his last paragraph) that 
“the physical constants of bodies have already been ade- 
— etermined” somewhat bothers me. If it means 
that the strengths of materials have already been ade- 
quately determined (as I suppose it must) I’m still more 
bothered. I don’t think the professor will find many 
competent men—either scientific men or practical engi- 
neers—who will agree with him. In fact the professor 
himself remarks in his ‘‘ Testing of Materials” ({ cannot 
quote the page as I have no copy by me) that we are as yet 
only on the threshold as regards certain inquiries. How- 
ever, granting the professor’s position, it would be in- 
teresting to know why he so carefully excluded this most 
valuable information from ‘‘ Machine Design” and the 
“Testing of Materials.” I can only hope, in conclusion, 
that he may relent a little before the next editions come 
out. Some of us would only too glad to know where 
we could lay hands on some of the information. 


I am, Sir, yours truly, 
August 20, 1888. F. 








ENGINEERS AND SCIENCE. 
To THE EDITOR OF ENGINEERING. 

Srr,—Your correspondent “A. L. L. A.” is in error in 
his interpretation of the character of our famous engi- 
neers. Watt owed an immeasurable debt of gratitude to 
the teachings of Black and to his fortunate contact with 
Black’s scientific models, and there is little doubt but 
that his inventions were simply the outcome of an inge- 
nious mind well stored with knowledge, both of natural 
philosophy and mathematics. 

Whitworth was pre-eminently a scientificinventor. So 
was Fairbairn, who developed many of his ideas with the 
aid of Mr. Cawthorne Unwin. In fact, unless inventive 
or creative genius is accompanied with sound scientific 
knowledge it is rarely of any use, and may be compared 
to a pure block of marble in the rough ; it is only by the 
trained hand and knowledge of the sculptor that its in- 
trinsic beauty is brought to the surface, to be a joy for 
ever. 

Purely mechanical movements of a novel form have 
been conceived and developed by illiterate men, who 
are really natural or unorthodox mathematicians ; but the 
greatest and most successful inventors and engineers of 
the present age have worked in the warm light of science. 

Disparaging reference is made to the technological and 
philosophic character of Russian and German education, 
but the scholarly training of the engineers of these two 
countries is now bearing fruit. Without referring to the 
brilliant results achieved by German chemists, one has 
only toenumerate a few names to understand the high 
character of German engineering education. There is 
Otto, Siemens, Krupp, Hoffman, &c., while Russia has 
produced Todleben, Chernoff, and Jablochkoff. 

Scientific education, along with technological instruc- 
tion, will foster genius if it does not create it; and it is a 
necessity of competition if we wish to survive in the struggle 
for industrial and commercial existence. 

Rankine’s work, if it could be measured as a visible 
quantity, would be quite as great as that associated with 
any of thenames mentioned in ‘‘ A, L. L. A,’s” letter. In 
almost every quarter of the known world, the effect of 
Rankine’s work may be found, whether in the character of 
mechanical proportions of dynamic structures, static struc- 
tures such as Cosbeenh, reservoirs, bridges, railways, or 
other forms of construction required for the benefit and 
happinessof man. And as students of engineering science 
become more and more numerous, and as time rolls on, 
Rankine’s name will be more and more revered as the 
greatest master and exponent of the noble engineering 
art of his age. 

Yours Pry, 
. H. THwalrTE. 








‘*MILL ENGINES.” 
To THE EpiToR OF ENGINEERING. 
Srr,—In arriving at the conclusion expressed in the sen- 
tence which Mr. Schinheyder, in his courteous letter 
(see page 159 ante) takes exception to, I carefully con- 
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sidered the available thermodynamic data that have been 
obtained by actual laboratory experiments. 

By means of a well-devised calorimeter, the theoretical 
heat value of any given fuel can be actually obtained 
within from 11 to 18 per cent.* But what laboratory 
experiment has been made, by which the thermodynamic 
value of a heat unit has been obtained nearer than that 

iven in a modern high-class mill engine ? When physicists 

ave been able to design an instrument that shall, by re- 
versing the order of Joules’ famous experiments, convert 
into direct useful dynamic energy the theoretical value of 
a heat unit, then, and not till then, shall we be justified 
in employing this standard as a basis of measurement of 
the thermo-dynamic efficiency of the steam or any other 
motor. I think it will be generally acknowledged that it is 
more mischievous to set up an impossible standard of 
efficiency, and thus lead engineers to expend time and 
money in fruitless attempts to arrive at an impossible 
standard of excellence, than in disclosing the fact that an 
instrument is so perfect as to leave little margin for 
improvement ; this margin refers to the loss of heat by 
convection and friction, the former loss would be reduced 
to the maximum extent when the piston speed exceeds the 
periodic flow of heat through the metal forming the side of 
the cylinder. 

The steam generator is imperfect when judged not simply 
by deduction, but by the rigid and indisputable basis of 
actual experiment. To allow of the steam engine to attain 
a maximum possible efficiency according to Carnot’s law, 
the steam generator should be capable of raising steam to 
a temperature, only limited, by consideration of the effect 
of heat upon the heating surface plates or tubes. Ordi- 
nary steam generators do not by any means allow the 
realisation of this attainable desideratum. 

The combustion of the fuel should be so perfect that the 
products of combustion shall, by analysis, show no trace 
of CO, nor an excess of nitrogen over that theoretically 
necessary or unavoidable, of more than 25 per cent. The 
ordinary steam generator attached to a high-class mill 
engine may give 60 per cent. of an evaporative efficiency. 
This efficiency might, by improved steam generator and 
combustion arrangements, be raised to 80 per cent. ; but 
it is very improbable that a high-class mill engine, using 
15 lb. of steam per indicated horse-power, can be increased 
in efficiency more than 10 per cent., and it is doubtful 
whether for high - power engines the increased piston 
speed necessary to attain this increased efficiency would 
be desirable or safe, 

Yours respectfully, 
B. H, Tuwairts. 





CAST-IRON CAPS TO CHIMNEYS. 
To THE EpiToR OF ENGINEERING. 

Srr,—With your permission I should like to ask the 
opinion of your correspondents whether a cast-iron or 
masonry cap is better to finish off the top of a tall chimney 
shaft? In travelling lately through Staffordshire and 
neighbouring counties, I saw most chimney caps are built 
either of stone or bricks, and have also noticed the 
examples of cast-iron caps illustrated in Bancroft’s 
‘Treatise on Tall Chimney Construction,” but see no 
good reason for finishing off a chimney top with a cap of 
metal; maybe there are advantages I cannot see, and 
which your readers may, ours respectfully, 

August 17, 1888. C. J. 





THE INVENTOR OF THE STEAM GAUGE. 
To THE EpiIToR oF ENGINEERING. 

Srr,—I venture to believe that many of the readers of 
your valuable and widely circulated journal will be 
pleased to learn that a desire to perpetuate in some way 
the memory of the late Mr. Sydney Smith, of Notting- 
ham, the inventor of the steam gauge, is being felt aud 
given expression to in the columns of the Nottingham 
newspapers, and from what I learn it is intended shortly 
to open a subscription list for the attainment of funds. 
The Mayor of Nottingham, or some other influential 
person, will be asked to receive the same, and as a long 
experience of the value of the invention in the saving of 
life and property has confirmed the expectations of its 
author and also the opinion formed of it by that dis- 
tinguished man, the late George Stephenson (see Smiles’ 
“ History of Stephenson,” third edition, 1857, pp. 481, 
482), there is no need to take up your space in further 
commendation. 

An opportunity will thus be given to employers and 
workmen interested in, or ponchos thew steam engines 
and boilers, of testifying in a practical way their appre- 
ciation of an invention which has for many years been of 
so much service to the engineering interests of the world. 

The promoters will have to greatly depend upon the 
press interested in engineering for success in carrying out 
their work, and hope, therefore, to receive a share of the 
assistance it usually and so generously extends for the 
encouragement of inventive genius. It is hoped you may 
be able to find space in your next issue for this letter, and 
that abler pens, your own included, may take the subject 
up and give to it the impetus which your correspondent, 
with many others, think it deserves. I enclose my card 
and remain, Yours obediently, 

Nottingham, August 20, 1888, M. D. 





FLEISCHER’S HYDROMOTOR. 
To THE Epiror or ENGINEERING. 
Str,—Perhaps some of your readers could inform me if 
the data relating to Dr. Fleischer’s ‘‘hydromotor,” pub- 
lished in ENGINEERING on Feptember 9, 1881, may be 


* Vide “Liquid Fuel. 





Its Advantages for Firing 
London; E. and 


Steam Generators,” by B. H. Thwaite. 
F. N. Spon. Meng ace 





accepted as generally reliable? Also if there are published 
accounts of any other trials with the same vessel ? 


Yours, &e., 
August 16, 1888, CaLoric. 








SCREW PROPULSION. 
To THe EpiTor oF ENGINEERING. 

Srr,—I am very glad to have the opportunity through 
your columns of giving to the public an explanation of 
an exhibit which I have placed in the International Ex- 
hibition here. 

I may say then at the outset that the effect of the in- 
vention of which the exhibit is an illustration is to give 
treble power (in many cases even more) to the propeller 
of a vessel. 

At the same time I may say that it is no matter of 
altering or improving the form of propellers, but turns 
entirely on hydrostatical considerations. It is a well- 
known fact that at present a large deduction is made from 
the effective result of a propeller in consequence of the 
lowered pressure opposite the stern caused by the lateral 
action of the blades. 

If we call the thrust on the block P, and if this lowered 
pressure exert a tractive force on the stern, which we may 
call L, then the effective power to propel the vessel is not 
P but P—L. Itis evident that if the propeller be put 
at the bow and be made to draw the vessel forward, then 
the lowered pressure would act with the propeller instead 
of against it. And the power effective to propel the vessel 
would become P+L instead of P—L. It might be ‘said 
that when the propeller is at the bow drawing the water 
towards the vessel instead of pushing it away from it, that 
the backwash, as it is called, would have a retarding in- 


fluence. 
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This, however, is a mistake, as the water when coming 
from a propeller is thrown out in a direction nearly 
normal, or at least so much so as to have no retarding 
influence. This can easily be verified by experiment. 
Now it occurred to me that this lowered pressure, which 
has such a beneficial effect in the bow of a vessel, could be 
increased to a great extent when the propeller was encased 
inaring. In reality it can be increased, as can easily be 
shown, till it can produce an effective force = P, and the 
whole effective power to propel the vessel becomes not P 
nor P+ L but (2 P). 

The reason of this can be explained and the explanation 
verified by experiment. Take a tank of water, and through 
a stuffing-box at some depth in one of the sides, pass a 
smooth shaft, so that while the water is retained the 
shaft will slide easily along. Key a propeller of any 
shape on the end of the shaft in the inside of the tank and 
a crank with handle on the end of the shaft outside. 
Turn the crank with the hand and the propeller will push 
itself along with a speed proportional to the rapidity of 
the crank’s motion. Attach a crosshead to the shaft on 
the outside, and by means of pulleys properly attached 
find how much weight it will balance at a given speed. 
In short, find the resistance of the peopetee. aches done 
this and noted the results, put a tube in the tank of such a 
diameter and in such a way that the propeller can move 
easily along inside of it. Make the same test as before and 
it will be found that the propeller has exactly double the 
resistance, and that its speed of motion corresponds 
exactly, that is to say, it is as the square root of the re- 
sistance. The reason of this is that the lowered pressure 
of the water opposite the propeller exercises a tractive 
force upon it exactly equal to the force which put it in 
motion. 

Hence the two powers on the propeller, the one caused 
by its reaction against the water resisting, and the other 
by the unbalanced pressure opposite to it. To return to 
the vessel. A moment’s refiection will show that it is 
useless to do what has often been done, put the ring on 
the propeller at the stern, as the water drawn by the pro- 
peller must come from the stern, and the lessened pres- 
sure on it will counteract the extra pressure on the thrust 
block. Referring to the model at the Exhibition, we find 
the whole of these conclusions illustrated and verified. It 
consists of a box 10 ft. long, 2 ft. broad, and 1.4 ft. deep. 
In it sails a boat shaped like an oblong box with its corners 
cut off symmetrically at both ends. It is 2ft. 4 in. by 1 ft. 
by 1ft. Through one end of it the propeller shaft is 
passed. The propeller consists of four pieces of flat iron 
screwed into a brass boss, and turned round to an angle 
of 42 deg. It is 9Zin. in diameter. By means of a small 
crank it is turned with the hand. By means of two brass 
pins projecting from the end a ring of just sufficient 
breadth to cover the blades of the propeller can be fixed. 
In the top of the ring a pipe is inserted rising above the 
water. e use of this pipe can be explained afterwards. 
The boat as thus described is placed in the tank, and 
weighted with lead till the top of the propeller blades are 
fully immersed. Trying it first without the ring, it is 
found that it passes from end to end of the tank with 
44 revolutions when the propeller is at the stern, and with 
31 when itis at the bow. Tying acord to it and passing 
it over pulleys at each end of the tank, it is found to 
balance at 240 revolutions per minute, 2 lb. at one end 
and 5 lb. at the other. : 

If the ring be then put on it is found that the corre- 
sponding results are 52 revolutions and 25 revolutions, and 





at the same speed it balances 1 lb. and 7 lb. respectively. 


This shows that while the ring increases the power at the 
bow, it diminishes it when at the stern. 

Referring to the symbols we have used, it is evident 
that in the case of this model L is very large. At 240 re- 
volutions, as we have seen, resistance on the propeller at 
the stern is 2lb., and at the bowis 51b. P must, there- 
fore, be=34 lb., and L=14 lb. 

When the ring is on, the whole resistance becomes 7 lb., 
which is=2 P. Owing to the bluffness of the model, this 
may be said to be an extreme case, but take a known one, 
In 1879 Mr. Froude made a series of experiments on 
behalf of the Admiralty on the vessels Iris and Grey- 
hound. According to his report, for every 140 units of 
power acting on the thrust block, 40 were lost by lowered 
pressure at the stern ; that is to say, in this case P =140, 
and L=40. Had Mr. Froude turned the propellers to the 
bow and encased them in a ring, his P—L would have 
become 2 P; in short, his effective thrust would have in- 
creased in the ratio of 280 to 100. I need not dilate on 
the tremendous difference in our power to propel vessels 
this alteration is likely to give. A great many considera- 
tions of course present themselves, some of them which 
look, at first sight, a drawback, and I see a disposition 
amongst a great many critics who look at the model to 
dwe)l entirely on these supposed drawbacks, and shut 
their eyes to the enormous advantages placed at our dis- 
posal. I may say in a word that I have heard of no 
objections to placing the propellers as I have proposed 
which are insuperable, and meanwhile I would respect- 
fully request both yourself and your readers who interest 
themselves in the matter to confine your attention as 
much as possible to the question. Is it the case, or is it 
not, that three times the tractive power can be brought to 
act in a vessel with the same engine power? I have put 
the matter in as plain and popular a way asI can, but [ 
am quite willing and ready to discuss any question con- 
nected with mathematical or hydrostatical science which 
the subject may suggest to any one. 

Yours truly, 
GavVIN CHAPMAN. 

Atheneum, Glasgow, August 20, 1888. 








SHADE LINES ON DRAWINGS. 
To THE EpiToR or ENGINEERING. 

Sir, — After twenty years’ experience in a drawing 
office I have been asked by a “‘ new arrival” to revise all 
my past rules as to shade lines on plans, and to adopt a 
principle which appears to be both contrary to common 
sense and to the usual custom of the illustrations in your 
journal and those devoted to architecture. Hitherto I 
have regarded the plans, elevations, and sections as being 
the projection of eo many models on to the sheet, and 
being such, the shadows, whether from the plan or from 
the elevations, would all be subject to the same rule, #.e., 
formed by the light coming in parallel rays from the top 
left-hand corner; so that, whether the elevations were 
front, back, or side it mattered not, their shadows would 
fall as if from models lying on my paper. Acting on the 
above I have always, when using shadow lines, placed 
them on the bottom and right side of solids, whether 
shown in plan or elevation, and only this week discovered 
that there was any other custom. I noticed that the 
gentleman alluded to had placed the shadow lines of his 
plan as if the light came from over the left shoulder, 
while his elevations on the same sheet were shown as 
receiving the light from the usual top left-hand corner. I 
pointed out the incongruity, but he was not willing to 
vary his arrangement on the ipse dirit of an individual, 
even though it was backed by illustrations in technical 
journals and books, and produced extracts and references 
from Andre’s “‘ Plan and Map Drawing,” Gwilt’s ‘‘Scio- 
graphy,” Binns’ «Orthographic Projection,” and ‘‘ Ele- 
ments of Machine Drawing,” by Tomkins; books which 
certainly ought to be authorities on such a subject. The 
first named says, ‘‘The light is supposed to fall upon 
objects in a drawing in parallel rays from the upper left- 
hand corner for elevations and from the lower left-hand 
corner for plans,” and that’ there might be no doubt as to 
the intention, Figs. 61 and 62 of that book show a cube 
in elevation and plan shaded accordingly. 

My friend defended the system as showing the way the 
light falling on the front elevation would come supposing 
it were in its position on the plan. It was vain for me to 
point out that if he put one elevation in position he should 

ut all; in which case, he would have the light coming 
rom three or four points on to his plan. This reductio 
ad absurdum was treated as simply an exception, and 
that conventionalism accepted the absurdity. 
Will some other readers of your journal kindly give 
their views and experience ? 
Yours, &c., 
Birkenhead, August 16, 1888, a Weh me 








New Or.EANS.—New Orleans, since the construction of 
the Eads jetties, has become one of the deepest ports in 
the world. The least depth through the jetties is 31 ft. 
6 in. by the last report of the United States engineers, a 
30 ft. channel being 180 ft. wide. Above the jetties, in 
the Pass, the minimum depth is 27 ft., and vessels of this 
draught can ascend or descend the river without risk. 


AUSTRALASIAN PopuLATION.—The Australasian colonies 
have now a population of nearly 3,600,000, viz.: New 
South Wales, 1,044,000; Victoria, 1,035,943 ; Queensland, 
359,059 ; South Australia, 315,000; Tasmania, 140,711 ; 
Western Australia, 44,532; and New Zealand, 645,615. 
The principal centres of population are Melbourne and 
its suburbs, estimated at 400,000; Sydney, 370,000; 





Adelaide, 135,000; Brisbane, 55,000; Hobart, 30,000 ; 
and Wellington, New Zealand, 28,000. 
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AUTOMATIC SLUICES. 
Description of a Balanced Automatic Sluice for Weirs.* 
By the Right Honourable the Eart or Rosssz, F.R.S. 


Aone the various forms of sluice which have been de- 
vised for use in regulating weirs on rivers, that which is 
described in the present paper would appear to have some 
advantages as regards simplicity, ease of working, and 
freedom from derangement. 

As shown in Figs. 1 to 4 in the adjoining columns, 
the sluice consists of a flap or door b, hinged on a 
horizontal axis A along its upper edge, or rather a little 
above itself. From its lower edge extends outwards a 
cylindrical sheeting C, having for its centre the axis of 
rotation A, and forming a casing upon the back of the 
flap. The ends are closed in by fiat plates at right angles 
to the axis ; and the top of the tank thus formed may be 
left open. At one end and near the bottom of the door 
D is placed an inlet flap-valve I, and at the other end and 
near the bottom of the quadrantal casing C an outlet flap- 
valve O; both open inwards, and the two are so connected 
by a horizontal lever L that when either is shut the other 
is open. Thus when the inlet valve I is open, the tank 
fills with water to the level of the water-line above the 
weir, as shown in the transverse section, Fig. 3. The 
pressure now on the curved face is at all points radial ; 
and the sluice is kept closed by its more or less unbalanced 
weight. In the other position of the lever L, when the 
inlet valve I is shut and the outlet valve O is open, the 
casing empties itself of water, and the sluice becomes an 
ordinary flap-valve, which opens under the pressure of 
the water against its front face, as shown in Fig. 4. 

The sluice is thus opened or closed at will by means 
only of the small force required to work the valves, which 
need not be of — area than required by the time that 
it is decided to allow for the opening or closing of the 
sluice, The hinges or axes, being above the water, are 
out of reach of foreign bodies carried down by the current : 
and should a stick or log catch under a sluice and keep it 
from closing, the sluice can be lifted easily and the obstacle 
cleared away. 

Two such sluices, which close openings 6 ft. wide and 
3 ft. deep, have now been in use for several years in a 
weir near Parsonstown, and have worked satisfactorily ; 
and there seems no reason why they should not do 
equally well on a largerscale. In that case the use of 
windlasses or cranes or turbines for opening and closing 
sluices would be superseded, with a consequent saving 
in labour and attendance, 

The cylindrical form of the casing C need not be strictly 
adhered to ; and in these Parsonstown sluices, which are 
constructed of wood, a polygonal form was adopted as 
more convenient to make. The valves themselves are not 
automatic, but might easily be made so. The weight of 
the sluice itself when empty may with advantage be partly 
balanced by a counterweight W, as shown dotted in Fig. 3, 
so as to prevent the outflow of water through the weir 
from being impeded or throttled by having to support the 
weight of the sluice when open ; and also to facilitate its 
being lifted for cleaning. In order to prevent any risk of 
the sluice ever becoming blocked open by an obstruction 
getting jammed in between its ends and the piers, it might 
be preferable to place the sluice on the extreme outside 
face of the weir, instead of in its usual position at 
the inner face; it would then work quite clear of the 
weir in opening and closing. Whether the top of 
the sluice be covered or not, itis desirable that means be 
taken to secure that the water shall not pour over it in 
the event of the attendant omitting to raise the sluice in 
proper time after rain, as it can scarcely then be opened 
if the water be flowing over it; with this object the front 
plate D is shown in the engravings as carried up to the 
axis A of the sluice. 

Another sluice was erected at Parsonstown with quad- 
rantal casing C only, there being neither front plate D 
nor valves. It was carefully counterpoised, and could be 
opened and closed by hand. The equilibrium, however, 
did not enable it to be worked quite so easily as theory 
would indicate, because a flange was unfortunately made 
to project inwards at the bottom edge of the casing at X, 
Fig. 4, against which the outflowing water impinged with 
some force, 








FRICTIONAL GEAR FOR DREDGERS. 


Description of the Frictional Gearing used on a Double 
Steam Dredger in the Port of Dublin. 
By Mr. JoHn Purser GRIFFITH, President of the Insti- 
tution of Civil Engineers of Ireland. 

Tue double steam dredger No. 4 in the Port of Dublin 
was built by Messrs. Thomas Wingate and Co., of Glas- 
gow, in 1871, and at that date was one of the largest 
dredgers afloat. Both sets of dredge buckets, the hoisting 
gear for the ladder, and the fore and aft winches are all 
worked by a single-cylinder ce essure condensing side- 
lever engine of 150 indicated horse-power. It will be 
readily understood how necessary it is to be able at will 
to disconnect the gearing of either set of buckets from 
the main engine, or to raise the bucket ladders and warp 
the dredger about without driving the upper tumblers. 

Grooved Gearing.—To meet these requirements the 
builders adopted Robertson’s grooved frictional gearing 
(Proceedings, 1856, page 202), as shown in Figs. 1, 2, and 
3 (page 183). Two grooved pinions 54in. in diameter, with 
nine grooves cut to an angle of 40 deg. and 1} in pitch 
were fixed on the engine shaft, and geared into two grooved 
wheels 1274 in. in diameter, running on intermediate 





* Paper read before the Institution of Mechanical En- 
gineers at Dublin. 
+ Paper read before the Institution of Mechanical En- 





(For Description, see Page 179.) 
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THE KILBOURN REFRIGERATING MACHINE COMPANY, LIMITED, LIVERPOOL. 
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shafts but not keyed to them. Each of these wheels re- | iron driver around with it, and thereby turned the inter- 
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the grooves were 40 deg. and the coefficient of friction 
0.18, a pressure of 7615 lb. between wheel and pinion to 
prevent slipping. 

The dredger began dredging in Dublin in 1872, and 
worked on the average 47 weeks per annum for 11 years 
till 1883,, when it was sunk by collision, having raised 
nearly 4,500,000 tons. The large friction wheels were 
practically worn out, and the pinions had been twice 
renewed and also re-turned, at a cost of nearly 3002. A 
renewal of the rims of the large wheels, which were sepa- 




















rate castings from the bosses and arms, would have 
cost at least 2007. The life of the pinions may be taken as 
five years, and of the wheels twelve years; and these 
relative durations are found to be nearly proportional to 
the circumferences of the pinions and wheels. The cost 
of repairs and renewals of the grooved gearing, if the 
wheel rims had been renewed, would therefore have 
averaged about 47/. per annum, or 1/. per working week. 
Some of the difficulties experienced in connection with 
this grooved gearing arose from variations in the hardness 
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of the castings, Soft spots wore faster than the hard 
portions ; and by degrees there was a tendency to slip at 
the soft spots, unless the wheels were kept in gear by very 
considerable pressure. As the large wheels wore down, 
the rim deflected between the arms ; and this also caused 
unequal wear, which was attended by slipping of the 
gearing. In No. 4 dredger the pinion was wider in the 
ace than the large wheel into which it geared, and was 
placed below it. The oil from the upper bearings trickled 
down the large wheel, and lubricated the outer grooves of 
the pinion. The wear and tear of these outer grooves 
was therefore less than the intermediate grooves. This 
led to their having a greater share of the pressure than 
the central grooves, and resulted in the outer faces 
bursting off. 

In addition to the mere angle, the form of the groove is 
an important feature in grooved gearing. When wheels 
of unequal diameters work into each other, it must be 
borne in mind that the small wheel will wear faster than 
the large; and the shape of the grooves in both wheels 
should be such that they will remain similar in shape till 
the tops of the ay FF begin to touch the bottoms of the 
grooves, Fig. 3. soon as this point is reached, the 
wheels must of course be re-turned or renewed. The 
practice of cutting the ribs with a uniform slope down to 
the bottoms of the grooves is objectionable, for, as the 
upper portions of the ribs wear, shoulders are formed in 
the sides, as shown in the section, Fig. 3; and on these 
shoulders the ends of the ribs of thead joining wheel begin 
to bear, instead of on the eloping surfaces. Increased 
pressure has to be applied to keep the wheels in gear, and 
the advantages of the grooving are lost. 

In 1885 and 1886, after the dredger had been raised and 
repaired, it was worked for a short time with the same 
frictional gear; but the large wheels were so worn that 
their rims cracked in several places between the arms, 
After carefully considering the question of renewal, it was 
decided by Mr. Bindon B. Stoney, the chief engineer of 
the Dublin Port and Docks Board, to adopt the arrange- 
ment shown in Figs. 4, 5, and 6. 

Spur Gearing with Brakewheels.—In place of the 
grooved pinion and wheel, a toothed pinion is keyed on 
the engine shaft, gearing into a spurwheel which runs 
loose on the intermediate shaft; and to the side of the 
spurwheel is bolted a cast-iron brakewheel, As in the 
original arrangement, a cast-iron driver is keyed on the 
intermediate shaft. At each end of the driver is hinged 
@ T-sha lever. To the short arms of the lever are 
attached with adjusting screws, two steel brake bands, the 
other ends of which are fastened in a similar manner to 
the corresponding T lever at the opposite end of the driver. 
The steel bands thus embrace the brakewheel like a brake 
strap. The long arms of the T levers are connected by 
tension rods with bell-cranks hinged at the centre of the 
driver; and the bell-cranks are also connected with a 
collar sliding on the intermediate shaft and revolving with 
the driver. The collar can be moved backwards or for- 
wards along the shaft by a long lever worked by a hand- 
wheel and screw, so as to loosen or tighten the steel bands 
on the brakewheel. When the engine is working, the 
large spurwheel and its attached brakewheel revolve; 
pn! tightening the steel bands till they grip the brake- 
wheel, the driver and intermediate shaft are set in motion, 
together with the upper tumbler and its chain of dredge 
buckets. ‘ F 

The diameter of each brakewheel is 88 in., its breadth 
6 in., and the speed at its circumference about 400 ft. per 
minute. In regular work the steel Lrake bands are sup- 
posed to transmit half the engine power. Each set of 
gear however is designed of sufficient strength to transmit 
the maximum power which the engine can exert ; that is, 
on the supposition that the engine may be pulled up at 
half-stroke with the full steam pressure and vacuum on 
the piston, and with only one set of friction gear in opera- 
tion. In practice the brakes slip before any such stress is 
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reached, as they are only tightened sufficiently to start the 
drivers and buckets. 

The whole apparatus is simple and effective. Its wear- 
ing parts are accessible and easily renewed at small cost. 
Engineers having charge of machinery naturally take 
special interest in the cost of maintenance, which is some- 
times overlooked by designers and manufacturers. The 
importance of reducing wear and tear in dredging machi- 
nery will, it is thought, sufficiently justify the foregoing 
description of a detail which occupies a prominent position 
in the working of dredgers. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The upward movement in 
the pig-iron warrant market still continued last Thursday, 
a large amount of business having been done in the fore- 
noon at from 4d. to 1d. per ton over Wednesday’s closing 
rates. ‘There was a considerable amount of ‘‘ bear” cover- 
ing reported, and it was thought probable by some persons 
that the top price had not been reached. At the close 
Scotch iron was quoted at 40s. per ton cash buyers, and 
sellers wanting 14. more per ton. Business in Cleveland 
iron was a little unsteady, the closing price being 33s. 64d. 
cash per ton, or a drop of 14d. per ton from the opening 
of the market. On the price of hematite iron there was 
a drop of 2d, per ton. The warrant market was rather 
easier in the afternoon, and the close was 39s. 1ld. per 
ton cash buyers for Scotch iron, and for hematite iron 
43s, 6d. per ton buyers, and sellers 1d. more. On Friday 
forenoon the market was distinctly easier, the price of 
Scotch warrants declining to 393. 8d. per ton cash, but 
at the close business was done at 1d. per ton higher. 
It was understood that the ‘‘ bears” had succeeded 
in covering their oversold accounts, and that they 
were preparing for operating on the opposite tack. 
The price of Cleveland iron fell to 33s, 4d. per ton 
cash, and hematite iron was also weaker, the bottom 
price being 43s. 5d. per ton cash. A rally took 
place in the afternoon on reports of American orders, and 
an advance of 2s. 6d, per ton on the price of basic steel, 
and a similar rise on the price of sheets. The price of 
Scotch iron returned to 403. per ton, business being done 
thereat. Cleveland and hematite iron also improved, the 
latter meeting with sales at 43s. 6d. cash, and buyers and 
sellers quoting at 43s. 7d. and 43s. 8d. respectively. The 
closing settlement prices were: Scotch, 40s. per ton; 
Cleveland, 33s. thd. ; hematite warrants, 433s. 74d. per 
ton. Some leading brands of makers’ iron were advanced 
in price during the week from 6d. to 1s. per ton ; and on 
Friday some of the Scotch-made hematite pigs were 
quoted at 47s. per ton. The tone of the warrant market 
was strong at the opening on Monday, when a small 
amount of business was done in Scotch iron at 403. 1d. per 
ton cash, but on it becoming known that there had been a 
decrease in the week’s shipments and that the stocks in 
the warrant stores had increased, there was at once a 
decline in the quotations to the extent of 3d. per ton, the 
close being 393. 94d. per ton cash buyers. Little or no 
change took place in respect of Cleveland or hematite 
iron. In the afternoon Scotch iron recovered 1d. per ton, 
and left off firm. Scotch hematite iron was reported to 
be in demand for the Continent. At the close the settle- 
ment prices were: Scotch iron, 39s. 104d. per ton; 
Cleveland, 38s. 44d. ; hematite iron, 433. 44d. per ton. 
The large shipments from Middlesbrough last week 
combined with reports of more shipbuilding orders 
having been, or about to be, placed on the Clyde, gave a 
slight fillip to’ business in warrants, yesterday forenoon 
the price of Scotch iron returning to 40s, per ton cash and 
closing with buyers at the best. Cleveland iron was a 
little firmer in price, and hematite iron was at least one 
penny per ton better. On reports of several shipping 
orders having been closed, Scotch warrants advanced in 
price in the afternoon to 40s. 24d. per ton cash, which was 
the closing quotation for sellers, Slight advancesin price 
were made both by Cleveland and by hematite iron. 
Langloan No. 1 and Summerlee No. 3 were advanced in 


price 1s, and 6d. per ton respectively. In consequence of 
the state visit of the Queen to the Glasgow International 
Exhibition to-day the brokers and merchants who consti- 
tute the “iron ring” of the Royal Exchange are holding 
holiday and no business is doing. Altogether there is at 
present a firmer and more hopeful feeling as to the 
early future of the Scotch pig iron trade, one good 


feature in the situation being the improvement in the 
demand from America, which ought to assist in main- 
taining prices. Ironfounders are well employed, and 
there is a large consumption of pig iron going on in the 
malleable iron and steel works. Last week’s shipments 
of pig iron from all Scotch ports amounted to 8490 
tons, as compared with the somewhat abnormal return 
of 14,447 tons in the corresponding week of last year. 
They included 600 tons for the United States, 975 tons 
for Canada, 150 tons for South America, 1020 tons for 
Australia, 221 tons for Spain and Portugal, smaller quan- 
titses for other countries, and 4346 tons coastwise. Dur- 
ing last week one hematite furnace was blown in at Calder 
Tron Works, and one was turned from ordinary iron to 
hematite at Gartsherrie Works. There are now 88 fur- 
naces in actual operation, against 84 at this time last year. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 1,007,640 tons on Menday after- 
noon, as compared with 1,007,020 tons yesterday week. 


Fife and Clackmannan Coal Trade.—At no time in the 
recent history of coal mining in Fife and Clackmannan 
has trade been duller at this season of the year than is at 
present being experienced. For the past thirty years 
atocks have, through the operations of the Baltic trade, 
been drawn upon toa very large extent during the 
summer months, but throughout the past three months 





stocks have grown at most of the collieries, and it is com- 
puted that the ‘ bings” of coal on the pit banks have 
reached the unprecedented total of 400,000 tons. At the 
majority at the pits the miners are only receiving from 
three to four days’ work per week. The prospects for the 
winter, when the Baltic trade is completely shut off, are 
not by any means bright, some of the pits being almost 
stocked out. During last year the output of coal from the 
Fifeshire collieries was 289,486 tons in excess of the output 
for 1886, and it seems as if the production were decidedly 
beyond the demand for home consumption and for export. 
The policy of restricting the output is being earnestly 
pressed upon the miners—but to be of benefit to them and 
to bring about a permanent general advance in prices it 
—_ be national, and not confined to one country or 
istrict. 


Successful Blasting of Steel Castings.—Some very suc- 
cessful experiments in the way of breaking up steel cast- 
ings have recently been performed at Messrs. Goodwin 
and Co.’s Foundry, Ardrossan. The castings weighed in 
some instances as much as 34 tons, and having become 
useless, it was necessary that they should be broken up 
before they could be put into the cupola to be remelted. 
For this purpose Messrs. Goodwin engaged a few of the 
dock employés to try the experiment with dynamite. 
With the 34-ton mass they were unsuccessful on five 
different occasions. Eventually Mr. Daniel Blyth, who 
has been in the service of Nobel’s Explosives Company 
for the long period of fourteen years, brought his wide 
experience to bear on the difficulty. He charged the 
largest casting, weighing 3 tons, with blasting gelatine, 
the explosion of which at once rent the casting into 
fragments. The result was eminently satisfactory. 


Vulcan Foundry, Ayr.—It has lately been reported that 
the Vulcan Foundry, the large engineering works of the 
late firm of J. and T. Young, Ayr, has been purchased by 
i William Arrol, contractor for the Tay and Forth 

ridges. 


More Shipbuilding Contracts.—Messrs. Biggart and 
Fulton, Glasgow, have just placed an order with the 
Campbeltown Shipbuilding Company for the building of 
a steamer of about tons deadweight carrying 
capacity. The vessel is to be built under special survey 
to the highest class at Lloyd’s, and is to have all the 
latest improvements for a first-class cargo steamer. For 
a firm of Liverpool shipowners, the London and Glasgow 
Shipbuilding and Engineering Company (Limited), 
Govan, have contracted to build a large screw cargo 
steamer. Her deadweight carrying capacity will be 
between 5000 and 6000 tons, and her dimensions are to be: 
Length, 400 ft. ; breadth, 45 ft. ; and depth, 32 ft, 


Water of Leith Drainage.—Messrs. D. and T. Stevenson, 
civil engineers, Edinburgh, have just reported favourably 
upon the proposed new intercepting sewer for the water 
of Leith drainage district, the cost of which they estimate 
at 61,500/. The scheme has been devised by the burgh 
engineers of Edinburgh and Leith. 


Sugar Refinery Extension.—The Glebe Sugar Refining 
Company, Greenock, have made arrangemeuts for adding 
another boiling pan and other machinery to their already 
extensive plant, which, when completed, will enable the 
firm to refine at least 2000 tons of sugar per week. This 
is a much greater quantity than was refined in all the 
Greenock sugar houses per week a quarter of a century 
ago. It will certainly be an enormous weekly turn-out. 


Forth Bridge Railway Company.—The twenty-sixth 
half-yearly mesting of the Forth Bridge Railway Com- 
pany was held in Edinburgh yesterday, at which very 
favourable progress was reported regarding this great 
undertaking. Fresh capital to the extent of 500,000/. was 
authorised. : 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Vickers, Sons, and Co., Limited.—The usual half-yearly 
meeting of the shareholders of this company was held on 
Friday at Sheffield. The directors recommended that an 
interim dividend of 24 per cent. (equal to 5 per cent. per 
annum) be paid on the preferred 5 per cent. stock, and on 
the small amount of unconverted original stock, and that 
the question of a dividend on the ordinary shares should 
stand over until the annual meeting. The directors in- 
formed the shareholders that there was an immediate 
prospect of an important contract for finished heavy guns 
being taken by the company which would open out a new 
department for their business, 


Sheffield Forge and Rolling Mills Company, Limited.—- 
The report of this compauy shows the net profit of the 

ear to have been 2630/. 17s. 1d., out of which a dividend 
is to be paid of 5s. per share. The mortgage debt of the 
company has been reduced by 4000/. during the year, and 
10002. is added to the reserve fund. 


Wage Dispute at Ecclesfield Iron Works.—A strike of 
moulders is reported at the Norfolk Iron Works, Eccles- 
field. It appears that the firm some months ago issued 
notices for a general reduction of wages to the extent of 
10 per cent. This led toa stoppage for a few days, when 
a compromise was effected, the men conceding 5 per cent. 
and agreeing to sacrifice a further 5 per cent. later on. 
Recently, however, the men have been dissatisfied with 
their position, hence the dispute. 

Strike of Miners at Featherstone.—About 400 of the 
men engaged at the High Moor pit, Featherstone, are on 
strike, claiming that the prices paid for ‘‘ ripping” are not 
sufficient. 

Conference of Miners at Chesterfeld.—On Saturday a 
conference of miners, called by the secretaries of the 
Derbyshire Miners’ Association, was held at Chesterfield, 





the object having to consider the proposed general move- 
ment for an increase of 10 per cent. in wages. The meet- 
ing expressed cordial approval of the proposal, and those 
present pledged themselves to do their utmost to further 
it. The necessity of being members of the society was 
also impressed on check weighmen. 


Rock Blasting Experiments at Totley.—The Rock Mining 
Company are conducting experiments in the shafting of 
the tunnel of the Dore and Chinley Railway with their 
rock-drilling machinery, It is stated that so far the ex- 
periments have been perfectly satisfactory. The works 
are first drilled with the machinery, then blasted. 


Scarborough and Whitby Railway.—The half-yearly re- 
port shows that the receipts have been 3005/. 18s. 10d. 
The work of arbitration in reference to questions at issue 
with the North-Eastern Company is reported as being so 
far advanced that the case is expected to come on for 
hearing about the end of November or the first week in 
December next. A meeting of debenture holders is to be 
held for the purpose of electing a representative to attend 
the arbitration and other proceedings. 


Hull and Barnsley Railway.—The half-yearly report of 
the directors of this company has been issued. For the 
half-year ending 30th June last there was a gross revenue 
of 109,0332. as compared with 100,238/. in the correspond- 
ing period of 1887. The working expenses have been 66} 
= cent, upon the gross revenue as against 68? last year. 

he net revenue for the half-year amounts to 36,381/. 
17s. 3d. against a net revenue of 31,278/. 7s. 7d. in 1887. 
Ships of a total tonnage of 333,860 tons have entered the 
Alexandra Dock during the half-year, being an increased 
tonnage of 44,827 over the corresponding half of 1887. 
The receivers of the company, acting under the direction 
of the Court, have, as heretofore, discharged the rolling 
stock instalments, interest on land purchases, and other 
urgent necessities, out of the net revenue. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for coal of all descriptions has 
continued active. Steam coal has been especially firm ; 
the best qualities have made 10s. 9d. to 11s. 3d. ; secon- 
dary ditto, 10s. to 10s. 6d. ; and best Monmouthshire, 9s, 
to 9s. 6d. per ton. A good business has been passing in 
patent fuel at late rates. Spanish iron ore has been in 
considerable demand. The condition of the manufactured 
iron and steel trades is satisfactory, most of the local 
works being now well employed. Heavy section steel 
rails have made 31. 17s. 6d. to 41, 2s. 6d., and light section 
ditto 4/, 12s, 6d. to 5. 53. per ton. 


Another Ship Canal.—A project is being revived for a 
matitime ship canal to connect the Bristol and English 
Channel ports. It is proposed to construct a ship canal 
from Bridgwater Bay, commencing at Stolford, on the 
Somersetshire coast (vid Taunton), and terminating at 
Seaton, on the East Devon coast. The length of the 
suggested canal will be 45 miles, and it is proposed to 
make it with dimensions sufficient to accommodate vessels 
of the largest tonnage. The cost of construction is roughly 
estimated at 70,000/. per mile. 


Taff Vale Railway.—In response to a petition of work- 
men, @ workmen’s train has been initiated on the Taff 
Vale Railway. It starts from Pontypridd at 5.20 a.m., 
and stops at Treforest, Walnut Toon Radyr, and 
Llandaff, arriving at Cardiff about 6 a.m. Monthly 
tickets, at 1s. per week, are issued for the morning trains. 


Landore Steel Works.—The prospect of a prolonged 
stoppage of the Landore New Steel Works is averted. On 
Monday, as a result of a conference of directors, it was 
decided to again blow in the furnaces. 


The “* Warrior” and the *‘ Defence.”—If, as stated by 
the First Lord of the Admiralty, that the repair of the 
Minotaur, the Warrior, the Hector, the Defence, and the 
Valiant, will depend upon the result of recent gunnery 
experiments upon the Resistance at Portsmouth, it is 
highly improbable that the Warrior and the Defence, at 
all events, will be again brought forward for commission 
as battle-ships, 


Barry Dock and Railway.-—The half-yearly meeting of 
this company was held at Cardiff on Friday, Lord Windsor 
in the chair, when the engineer’s reports were presented, 
showing that the breakwaters, earthworks, wt masonry 
of the dock and basin were nearly completed; that the 
foundations of the coal tips on the north side were finished ; 
that the tunnel by St. Fagan’s was nearly completed ; 
that by Pontypridd completed and lined, and the junc- 
tions laid by the Taff Vale Railway Company ; that the 
hydraulic pumping engines were ready for erection ; and 
that everything was nearly finished, so that no doubt the 
dock would be opened next year. It was further stated 
that contracts had been entered into with Messrs. Sharp, 
Stewart, and Co. for supplying twenty locomotives. All 
these engines will be delivered next year. The directors’ 
report was adopted. It was stated that the sum received 
upon shares during the past twelve months was 1,334,179/. 


Rhymney Railway.—The half-yearly meeting of this 
company was held on Friday at Cardiff, Mr. J. Boyle in 
the chair. The chairman, in moving the adoption of the 
report and statement of accounts, said Parliament only 
gave the company powers to enter the Sirhowy Valley, 
where it would join the Sirhowy Railway, and as this 
valley had not been opened up he anticipated obtaining 
a large amount of traffic from it, especially as the Tre- 
degar Iron Works Company had long desired to have a 
direct communication with Cardiff. There was also a 
large amount of steam coal inthe valley. The would 
not, however, be content with what they had obtained, 
but on a future occasion would again apply for other 
powers which the House of Commons had granted them, 
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but which the Lords refused. The working expenses 
showed an increase of one per cent. ; this had arisen from 
the increased price of fuel. The chairman added that the 
Roath branch of the Taff Vale Railway had row been 
opened for some time, and although it was thought that 
the opening of this short line would materially reduce the 
dividend of the Rhymney, the result showed that the 
increased traffic on the system had more than recouped 
the company for the loss of the Taff Vale tratiic from 
Crockherbton to the East Dock. The repert wasadopted, 
and a dividend was declared upon the ordinary stock at 
the rate of 10 per cent. per annum. 


Sewage at Pontypridd—On Thursday, at Pontypridd, 
Mr. T. Codrington, C.E., held a Local Government 
Board ings into an application, made by the Ponty- 
pridd and Rhondda Valley Joint Sewerage Boards for 
power to borrow 120,000/., and to construct a sewerage 
system to deal with the sewage matter of the joint dis- 
tricts by taking it out to the ssa. Mr. Chatterton, C.E., 
of Queen Anne’s-gate, Westminster, was examined by Mr. 
Pember, Q.C., and stated that the united district com- 
prised an area of 26,496 acres; the population had in- 
creased from 67,949 in 1881, to 100,000 (estimated) in 
1887. A main sewer would be constructed above the 

ublic road for a length of two miles, as far as Taff-street, 
Pontrpiad. A portion of this sewer would be constructed 
in tunnel, anda part in open cutting. The main sewer 
would be carried under the Taff by a syphon, thence 
through some private land, and ultimately into the public 
highway as far as the vill: of Nantgarw, where it 
would be carried to safe distance, under the Taff 
Vale Railway, near Taff’s Well, and it would finally 
leave the public highirer, opposite the Walnut Tree 
Bridge Station, Taff Vale Railwa . From Walnut 
Tree Bridge the sewer would proceed between the rail- 
way and the Taff, thence between the railway and the 
Glamorganshire Canal, and make two ——— of the Taff 
by 5 hons. It would then pass through fields and under 
the Glamorganshire Canal about a quarter of a mile above 
Llandaff Station. The course of the sewer would be then 
nearly parallel to the Taff Vale Railway, which it would 
pass under about a quarter of a mile below the point of 
junction with the new Roath branch. It would then pass 
under the Rhymney Railway near the Cardiff Cemetery, 
and would follow the natural contour of the land and pass 
under the Roath branch of the Taff Vale Railway. From 
this point it would go in an easterly direction towards the 
Rumney, across which it would be carried by means of a 
sewer-duct, Themain sewer would pass under the main 
road from Cardiff to Newport, and under the Great 
Western Railway, and thence in a south-easterly direction 
across the Wentloog Level to the sea wall, where there 
would be a flap chamber fitted with a tidal flap to prevent 
sea water entering into the sewer. From the flap chamber 
at the sea wall a cast-iron pipe 2 ft. in diameter would be 
laid under the foreshore to low-water mark of ordinary 
spring tides. The sewage would be discharged by means 
rte. pipe, 1 mile 180 yards long, into the Bristol 
Channel. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was not so large as it has been on recent 
market days, but a number of visiters from a dis- 
tance were present, and a fair amount of business 
was transacted. Information from Glasgow was more 
favourable, and prices were firmer. On Monday night 
Messrs. Connal and Co., the warrant storekeepers, 
had in stock at Middlesbrough 256,526 tons of pig 
iron, being a further decrease of 2764 tons on last 
week. In Glasgow the same firm now hold no less 
than 1,007,640 tons. In consequence of the steadily de- 
creasing stocks at Middlesbrough and the continued 
excellent shipment, producers are holding off, — be- 
lieving that ere long better prices will rule. No. 3 Cleve- 
land pig iron is not obtainable under 33s. 3d. per ton for 
prompt delivery, and 3d. to 6d. more for forward. In 
the manufactured iron trade —- are better and 
eg are tending upwards. The majority of the works 

ave sufficient orders in hand to keep them fully occupied 
for some months. Iron ship-plates are quoted 5/. per ton 
less 2} per cent., and steel plates 6/. 7s. 6d. perton. There 
is baer: work going on amongst ironfounders and prospects 
are better. 


Engineering and Shipbuilding.—Both these industries 
continue actively employed, and further contracts are 
still coming to hand. Since our last notice Messrs. Arm- 
strong, Mitchel], and Co. have launched a steel tank 
steamer for the carriage of petroleum in bulk, and capable 
of carrying 2100 tons all told, named the Sophie. The 
same builders last week despatched a new steel tank 
steamer named the Oevelgonne, of 3800 tons gross, and in 
the course of the next few days they will launch another 
vessel of 4000 tons burden for the same trade. The 
vessels are fitted with very complete installations for load- 
ing and discharging, the oil pumps being of the Worthing- 
ton description, On Monday the Felbridge, a large steel 
screw steamer recently launched by Messrs. C. S. Swan 
and Hunter, Wallsend, and engined by the Wallsend 
Slipway Company, ran a most successful trial trip. The 
new steel screw steamer Nigretia, built by Messrs. Rayl- 
ton, Dixon, and Co., Middlesbrough, for Messrs. Elder, 
Dempster, and Co., Liverpool, made her official trial tri 
on Monday with most satisfactory results. The oun 
will carry coals to the Grand ar for the fleet of the 
African Steamship Company, of which Messrs. Elder, 
Dempster, and Co, are the managers. 


Rooms, Newcastle, on Saturday. The profit of the year 
was shown by the report to have been 117,745/. Out of 
this sum an interim dividend was paid in February taking 
20,546/., and a further dividend is recommended amounting 
to 62,151/. There is also added to the reserve fund for 
special extension on steel works 20,000/. 


The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel and prices are firmer. 





MISCELLANEA. 
THE new armour-clad, the Sanspareil, is to be fitted with 
three electric search lights. 


Captain John Ericsson, the well-known 
attained his eighty-fifth birthday on the 31st ult. 


Telephonic communication has now been opened between 
Paris and the Brussels International Exhibition. The 
telephone room contains forty instruments. 


The tunnel underneath Lake Michigan, through which 
the water supply of that city is to be drawn, has already 
been extended upwards of 280 ft. below the lake. 


A fishing boat has recently picked up in Stokes Bay a 
torpedo, lost five years since from the Polyphemus. In 
what condition it is after its long immersion is not stated. 


Upwards of 2300 miles of main for conveying natural 
gas have now been laid in the States, and the total capital 
invested on the business exceeds 50,000,000 dols. 


The shareholders of the City of London and Southwark 
Subway Company have authorised their directors to 
make arrangements for the working of the line by elec- 
tricity. 

The Memphis Bridge, across the Mississippi River, is 
to have achannel span of 750 ft. Even this, however, 
does not satisfy the shipping interests, who assert that 
by injuring the channel of the stream above the bridge it 
will increase the cost of transportation and so damagethe 
grain-carrying interests, 

The gross receipts of the 23 principal railways in the 
United Kingdom forthe week ending August 12, amounted, 
on 15,921 miles, to 1,486,442/., and for the corresponding 
period of 1887, on 15,762? miles, to 1,374,361/., an increase 
of 118} miles, or 0.7 per cent., and an increase of 112,081/., 
or 8.8 per cent, 


It is stated that experiments have been carried out on 
the Continent, with the object of detecting the presence 
of heme in the neighbourhood of forts by means of the 
microphone with complete success, as there was no diffi- 
culty in distinguishing between the cavalry, infantry, and 
artillery. 


An alloy, the electrical resistance of which diminishes 
with increase of temperature, has recently been dis- 
covered by Mr. Edward Weston. It is composed of 
copper, manganese, and nickel. Another alloy due to the 
same investigator, the resistance of which is practically 
independent of the temperature, consists of 70 parts of 
copper, combined with 30 of ferro-manganese. 


The Spanish authorities intend to rigidly enforce the 
decree recently promulgated, to the effect that all the 
theatres shall be lighted exclusively by electricity. The 
lessees have endeavoured to persuade the authorities to 
extend the time initially fixed for the introduction of the 
light, but without success, and consequently none of the 
— theatres can open this autumn unless lighted elec- 
trically. 


The new shops for the Canadian Pacific Railway, now 
py J built at Montreal, include a passenger car shop, 
400 ft. in diameter and two stories high; a wood machi- 
nery shop 400 ft. by 100 ft., also two stories high ; a black- 
smiths’ and machine shop, 300 ft. by 100 ft. ; a storeroom 
350 ft. by 90 ft., two stories high; and a foundry 150 ft. 
by 100 ft. The buildings are of brick and stone and are 
estimated to cost 300,000 dols. 


The Indian Engineer finds fault with the action of the 
authorities in declaring the English standard yard the 
only legal measure of length in India. On its owa showing, 
however, the change was eminently desirable, as every dis- 
trict in India, every village has its own standard of length, 
with which it asserts they get on very well. This may be 
the case, but we doubt it, as every civilised country of the 
globe has found it advisable to adopt some national 
standard, and we ehall be surprised if India is an ex- 
ception. 

Messrs. Hammond and Co., electrical engineers, 117, 
Bishopsgate-street, have received on extensive order from 
the Great Northern Railway Company to light their 
wagon repairing shops and offices at Doncaster. The 
plant to be supplied consists of three horizontal steam 
engines and three dynamv machines, and the lighting will 
be effected by means of 70 arc and 200 incandescent lamps, 
Storage batteries will be provided to supply the incan- 
descent light to the offices, as the machinery will not be 
constantly running. 


The following method of burnishing iron and steel by 
means of the electric current was recently communicated 
to the International Electric Society of Paris by M. A. de 
Meritens. The metal to be covered is placed in a bath 
of water at about 170 deg. Fahr. and is connected to a 
source of electricity just strong enough to decompose 
the water. Under these conditions the plate becomes 
coated with a layer of the magnetic oxide, which is firmly 
adherent and which will take a high polish. If toostrong 
a current is employed, the layer of oxide will not adhere 
to the metal. 


In a report to his company the chief engineer of the 
Engine, Boiler, and Employers’ Liability Insurance Com- 


inventor, 





Consett Steel Company, Limited.—The annual meeting of 
the shareholders in this company was held in the yc, Bon 








pany, purposes the following rule for the safe working 





185 
pressure for cylindrical furnaces in flues: Safe working 
pressure 

= 50@_d 
Via & 
where 


t = thickness of plate in thirty-seconds of an inch, 
t = length of flue in feet, 
d = diameter in inches. 


The municipality of Cape Town has had considerable 
difficulty in dealing with the sewage of that city, and 
although the cost of the sewage disposal werks must be 
of an enormous magnitude, nothing yet appears to have 
been done to permanently remove the difficulties which 
at present exist. Numerous proposals have been con- 
sidered, but finally the authorities have retained the 
services of Mr. Edward Pritchard, M. Inst. C. E, of 
London and Birmingham, to make a personal inspection 
of the district and prepare a comprehensive report 
thereon, and he has just left England for the Cape for this 
purpose. 

A new steam car was tried on Monday, August 13, at 
Kristiansstad, Sweden, ia the presence of several invited 
guests. It was built at C. J. F. Ljunggren’s engineering 
works at Kristiansstad for account of the Upsala-Senna 
Railway Company. The car has six wheels and 3-ft. 
gauge, and has accommodation for twenty-four passengers. 

he engine is on one end of the car, the other being fitted 
for passengers, second and third class. The cost of fuel 
is stated to be only about a penny a mile, and this sort of 
railway carriage may prove rather handy in Sweden, 
where the traffic in many places is small, but where, all 
the same, certain notions of modern railway accommoda- 
tion are not unknown. 


During the past month the Sheffield Chamber of Com- 
merce has taken up the question of water communication 
between Sheffield and the coast. The heavy railway 
charges seriously hamper many local industries, in addi- 
tion to which some of the larger steel productions of the 
district do not easily adapt themselves to railway carriage. 
A rough inspection of the waterways between Sheffield 
and Goole has already been made, and a committee ap- 
pointed to consider the whole subject and ascertain in 
what way water communication can best be improved, so 
as to afford cheap water carriage for the district. The 
committee includes manufacturers, landowners, and coal- 
owner2. 


Messrs. Davies, Codnor, and Co., of 175, Upper Thames- 
street, E.C., are introducing a new system of metallic 
buildings, which has been devised by Mr. G. Danly, the 
manager of the Société Anonyme des Forges, Aiseau, 

Igium. The framework is of iron, filled in with 
stamped steel plates, which can be decorated in any 
manner desired, and shaped into architectural forms. 
With the use of a comparatively small number of stamps, 
a great variety of patterns can be obtained by combina- 
tion, and as all pieces ara made, and holes stampad, to 
gauge, the work of setting in placeis very simple. Special 
means of ventilation are provided, and the use of double 
walls keeps the structure warm in winter and cool in 
summer. The company at Aiseau have constructed quite 
a number of houses on this plan, which is claimed to be 
economical, 


In his report on the technological examinations of 1883 
Sir Phillip Magnus states that there has again been a 
large increase in the total number of candidates examined, 
the numbers being 6166 this year as against 5508 in 1887, 
and the number of passes was 3510, against 3090 last year. 
Examinations were held in forty-nine subjects, in seven 
of which less than ten candidates presented themselves. 
These subjects were mainly those connected with the 
chemical industries, of which the examiners remark that 
the candidates did not in general exhibit that combined 
knowledge of scientific principles and of technical pro- 
cesses that is desirable. ‘The percentage of failures this 
year was 43.1 against 438 last year, and of the 3510 

asses, 758 or 2.6 per cent. were in the honours grade. 

he total number of students receiving instruction in 
registered classes connected with the City and Guilds of 

ndon Institute was 10,404, the number of different 
classes being 475, which were held in 183 towns of the 
United Kingdom. 





ENGINEERING IN THE WuiTe Star Fieet.—We learn 
from the Liverpool Courier that Mr. Sewell, the chief 
engineer of the White Star steamer Britannic, and 
senior engineer in the company’s service, has just left 
the ship in which he has been so long and favourably 
known, in order to familiarise himself with the machi- 
nery of the larger new steamers which Messrs. Harland 
and Wolff are constructing for the compaay. Whilst in 
charge of the engine department of the Britannic, Mr. 
Sewell has completed 132 round voyages between Liver- 
pool and New York and travelled the enormous distance 
of 818,400 nautical, or 941,000 English miles. The engi- 
neer appointed to succeed Mr. Sewell is Mr. Kitchen, 
who has held the position of chief engineer in the Adriatic 
for the past sixteen years. Mr. Kitchen surpasses even 
Mr. Sewell in the number of voyages accomplished and 
distance traversed. He has made 154 round voyages 
between Liverpool and New York in the same ship, and 
travelled over 954,800 nautical, or 1,100,000 English miles ! 
During this long period Mr. Kitchen has been so fortunate 
as not to have had the slightest disablement of any 
kind in his engine-room, and has contributed greatly to 
the favourable reputation which the Adriatic has earned 
as one of the swiftest and most regular ships on the 
Atlantic. In 1887 the Adriatic made thirteen round 
voyages from Liverpool to New York and back, a feat 
which has only been equalled by the Germanic of the 





same line. 
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RAILWAYS v. CANALS. 

One of the clauses of the Railway and Canal 
Traffic Bill, which has lately attracted so much atten- 
tion,and from which traders anticipate a considerable 
measure of relief, is that which requires railway 
companies to keep in good repair the canals under 





their control. Auxiliary to this clause is the one 
which requires canal companies to make statistical 
returns to the Board of Trade, in the same way that 
railway companies have done for many years, of 
their capital, their gross and net revenue, their 
traffic, and kindred data. There is a tolerably 
widespread feeling among the commercial com- 
munity that canals should be utilised, and could 
with advantage be utilised, much more generally 
than they are for heavy traffic. But there is, at 
the same time, a very considerable lack of exact 
information relative to the conditions under which 
canals are employed, in competition with railways, 
in other countries, and,to the circumstances under 
which, the extent to which, and the traffic in re- 
spect of which, canal transport may most profitably 
and economically be employed. The now pending 
proposal to construct a great national canal from 
sea to sea, within our own boundaries, and the 
changes likely to be introduced shortly by the 
operation of the Railway and Canal Traffic Bill, 
render the consideration of these questions more 
than usually opportune. 

The extent of railways and canals in the prin- 
cipal countries of the world are approximately as 
follows : 


Railways. Canals. 

miles, miles, 

United Kingdom 19,500 5461* 
United States 131,000 2515 
Germany x 3384 
France... iis $6 bE 21,500 7911* 

Italy, ;... ‘ie a “s 7,100 5428* 
Belgium ies sa ea 2,800 1254 


From these figures it appears that in every one 
of the six countries, of which we have the returns, 
the canal system is vastly inferior in point of ex- 
tent and importance to the railway system. So 
also is it with respect to the traffic carried. A re- 
cent German writer of authority computes that in 
Germany the canals carry rather over 19 millions 
of tons of merchandise, as compared with 107 
millions carried by rail. In France, the canals 
carry about 21 millions of tons, against 94} millions 
carried by railway. For the United States, there 
are no complete statistics fora later date than the 
census year 1880, when the traffic carried on the 
canal system of 2515 miles was approximately the 
same as on the French system of 7911 miles of 
canals and navigable rivers—2955 miles being canal 
only—as compared with 291 millions of tons carried 
on railways. We have no exact returns of the 
quantities carried on English canals, but in com- 
parison with the traffic of our railways it must be 
very small indeed. 

These figures suggest the pertinent inquiry, Is 
canal traffic increasing, and if not, why not? In 
France and Belgium it has increased within recent 
years, but not in anything like the same proportion 
as railway traflic. In the United States it appears 
to have been all but stationary, while railway traffic 
has been advancing with ‘‘leaps and bounds.” 
The remarkable feature about the canals of the 
United States is that the traffic is carried on them 
for much less than on the railways, and yet the 
railways get the lion’s share. The returns published 
by the New York Produce Exchange show that the 
quantities transported on the canals of that State 
between 1870 and 1887 fell from 6,173,000 tons to 
5,553,000 tons, whereas, in the same interval, the 
quantities transported by the four chief railways 
connected with New York, and competing with the 
canals, rose from 14,778,000 tons to 76,600,000 tons. 
Over this period there was an extraordinary reduc- 
tion of the rates of freight by both systems of 
transport, the average rates charged for moving 
a bushel of wheat from Chicago to New York 
having been as follows, in cents or decimal parts 
thereof : 





By Lake By Lake By it 

and Canal. and Rail. il, 

In 1870 if 17.10 22.0 33.3 

> 1887 ity 8,21 12.0 16.3 
Amount of reduction 8.89 10.0 17.0 


Even at the present time, therefore, the rate of 
transport by canal and lake is only about one-half 
of that by railway, although over the last seventeen 
years the railways have reduced their rates by more 
than one-half, and are now carrying wheat for 83d. 

er bushel less than they did in 1870. It must 
be borne in mind that the New York State canals 
are now entirely free, the tolls formerly levied 
having been abolished in 1883. At the present 
time, the quantity of grain and flour received 





* Including navigable rivers, 








annually at the port of New York is about 1274 
millions of bushels a year, of which only about 
one half comes by canal and river. On the 90 
millions of bushels of grain which they carry to 
New York annually, the railways would appear to 
charge about 3} millions sterling less freight than 
they charged in 1870. This is the real secret of the 
increasing hold which the railways have got upon 
the traffic. In 1870, the average freight charge per 
ton per mile on the fourteen principal trunk rail- 
roads of the United States was 2.005 cents. In 
1886, the average had fallen to .992 cents, or less 
than 3d. per ton per mile. On one of these rail- 
ways, which has chiefly to compete with canals— 
the Philadelphia and Erie line—the average charge 
per ton per mile for all traffic carried was .52d., or 
a fraction over a farthing per ton per mile. We 
know nothing of such low rates in England. Hence 
the very dissimilar condition of the two countries 
as regards the competition of the two systems. It 
is much the same as regards the Continent of 
Europe, especially as regards Germany and Belgium, 
our two most active and successful industrial com- 
petitors. The low rates of freight that prevail on 
most of the railways deprive the canals of a con- 
siderable amount of traffic that would otherwise be 
likely to be thrown upon them, although even as it 
is the canals have a record of which they need not 
be ashamed, 

There are two questions that the promoters of 
canal navigation in this and other countries should 
keep before their eye—the first, that of the lowest 
rate at which traffic can be carried on canals with a 
profit ; the second, the extent of the traffic that 
can conveniently be carried on a canal of ordinary 
dimensions. As regards the first question, it is 
manifest that as both railways and canals must be 
carried on as commercial undertakings, their first 
duty is to remunerate their owners for their capital 
outlay. The average cost per mile of the railways 
and canals of the United States is just about the 
same—that is, about 14,000/. all round. In France 
some 51 millions sterling had been expended on 
2955 miles of canal and 4956 miles of river up to 
the end of 1884, but it is difficult to fix the average 
cost per mile of either, since no separate returns 
are given. The average cost of the French rail- 
ways has been 28,000/. But in the United King- 
doin the average cost of railway construction has 
been about 42,5001. pet mile, and in England and 
Wales it has risen to about 50,000/. per mile. It 
is obvious, then, that in the case of English rail- 
ways interest on capital calls for a large slice of the 
gross earnings—2500/. per mile to pay 5 per cent.-— 
before the cost of transport comes into play at all. 
This is more than one-half of the total gross re- 
ceipts from all sources earned by English lines. 
But in the United States it is only necessary to set 
aside 7001. per mile to pay the same rate of interest 
on both railways and canals, The cost of English 
canals generally is not known. It can hardly, how- 
ever, be more than the greatly superior canal sys- 
tems of the United States and Continental Europe, 
and if it is less the advantage that it would have 
from a smaller capital would be correspondingly 
great. As regards the relative cost of transport on 
railways and canals, that is an old subject, and one 
on which there is a good deal of data at command 
for different periods. It is, however, a constantly 
fluctuating quantity, being affected by the character 
of the traction, of the traffic, and of the labour 
employed. It arises, also, according to whether 
the mode of transport is steam vessels, sailing 
vessels, barges towed by steam, or barges towed by 
horses. The minimum cost of water transport is 
probably to be found in Transatlantic navigation, 
where wheat is carried between 3000 and 4000 
miles for .04d. per ton per mile. The maximum 
may be sought for in the case where horse traction 
is employed on a narrow and imperfectly constructed 
canal, But between these two exam Tes there is a 
wide gulf fixed, and it is computed that on the 
French canals the average charge for transport is 
as much as .22d. per ton per mile, besides .16d. 
tolls, bringing up the total to .38d. On the other 
hand, the cost of traction alone on three leading 
English canals is given in the report of the Select 
Committee on Canals at .062d. to .083d. per ton 
per mile, to which has to be added the items of toll 
and interest on capital, which are never in any two 
cases quite the same. 

The dividend-earning capabilities of every canal 
must be determined by its physical condition, and 
by the arrangements made for the purpose of facili- 
tating traffic. It may probably be among the things 
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not generally known that both in France and in 
the United States the canals carry, mile for mile, 
more traffic than the railways. In 1880 the canal 
system of the United States carried an average of 
8000 tons per mile, while the railways only carried 
3327 tons per mile. In France the 2955 miles of 
canals carried 21 millions of tons, or an average of 
over 7100 tons per mile. In Germany, again, the 
traffic on the waterways averages 5623 tons per 
mile, as compared with only 4864 tons per mile on 
the railways. The tonnage carried on the canals of 
the United Kingdom is not known, and would be 
difficult of computation. This is one of the neg- 
lected items of statistical information which the 

rovisions of the new Railway and Canal Traffic 
3ill may be expected to remedy. It is highly pro- 
bable that the average tonnage carried per mile of 
canal constructed will be very much under that of 
the countries just named, inasmuch as a large part 
of the system is in a very bad state of repair, while 
some canals have been entirely disused. If, how- 
ever, the waterways of Great Britain and Ireland 
were capable of meeting the same traffic as was 
actually carried on the canals of the United States 
in 1880, it would mean that they could relieve the 
railways of their heavy traffic, and develop other 
traffic to the extent of 434 millions of tons. This, 
after all, is but one-fourth of the mineral traflic of 
the railways, and only about one-sixth of the 
mineral and general merchandise traffic put toge- 
ther. But it is not so much the traffic that would 
actually be put upon the canals that would be help- 
ful to trade and industry as if they were placed 
and worked on an efficient basis. Much more good 
would be likely to result from the healthy competi- 
tion that would be established with the railways, 
which would then, as in the case of the United 
States and Continental countries, require to keep 
their rates within measurable distance of those of 
canal companies. In Germany, for example, most 
of the principal cities have the command of both 
systems, and the one acts as a salutary check upon 
the other. Berlin finds a larger employment for 
her canal than for her railway system as regards the 
tonnage of goods entering the city, and so with 
several other communities. It may be that railway 
transportation is surer, quicker, and more reliable 
than water, and that, for that reason, traders will 
always prefer it, as in point of fact they do in the 
case of the wheat trade between Chicago and New 
York, but traders should at least have the oppor- 
tunity of choosing the system that is best suited to 
their requirements. 








THE IRON AND STEEL INSTITUTE. 

Tur summer meeting of the Iron and Steel 
Institute has been held this week in Edinburgh. 
The Scottish capital must always be an attractive 
place to visit, but in one respect the present selection 
was unfortunate, as it was only last year that the 
Institution of Mechanical Engineers were enter- 
tained there, a fact which somewhat discounted the 
interest of the meeting of so nearly allied a body as 
the Iron and Steel Institute. In fact, the meet- 
ing had very much the appearance of being ‘‘a 
day behind the fair,” an impression which was 
strengthened by the exceptionally dull weather 
with which the first day of the meeting dawned. 

The members who had assembled with the Presi- 
dent, Mr. Daniel Adamson, were officially received 
on Tuesday last by the Lord Provost and Sir 
William Muir, and the usual complimentary speeches 
having been made and replied to, the business of 
the meeting commenced with the reading of the 
minutes of the previous meeting. It was then 
announced that the president elect was Sir James 
Kitson, Bart., of Leeds, who had been chosen as a 
representative of the Yorkshire iron trade, a branch 
of the iron and steel industry whic. it was thought 
had not altogether received the amount of attention 
which in some quarters was looked apon as due to 
it. The autumn meeting of next year was then re- 
ferred to by the President. Aninvitation had been 
received from Paris, and it had been decided to 
hold there the autumn meeting of 1889, the 
American trip being shelved until 1890. Dr. 
Hunter, a member of the American Institute of 
Mining Engineers, made a brief statement, in which 
he intimated that, if the Iron and Steel Institute 
would not insist on crossing the Atlantic at the 
time of a presidential election, they would receive 
a hearty welcome in America; at the same time, 
he wished it to be understood he did not officially 
represent the American societies. 








There were nine papers set down for reading and 
discussion, in addition to which there was the ad- 
journed discussion ‘on Mr. Johnstone’s paper en- 
titled ‘‘ Continuous Moulding Machinery at the 
Works of M. Godin, Guise, France,” which paper 
it will be remembered was read and partly discussed 
at a previous meeting. The papers were as follows : 
1. ‘On a Horizontal Compound Lever Testing 
Machine of 15,000 Powers ; with further Recording 
Lever of 150,000 Powers,” by Mr. Daniel Adamson; 
2. ‘*On Manganese Steel,” by Mr. R. A. Hadfield, 
Sheffield ; 3. ‘‘On the Mining and Metallurgical 
Exhibits at the Glasgow Exhibition,” by Mr. W. 
J. Millar, Glasgow. 4. ‘‘On the Mineral Re- 
sources of Eastern Scotland,” by Mr. H. H. Howell, 
Director of the Geological Survey of Scotland, 
Edinburgh ; 5. ‘* On the Forth Bridge,” by Mr. F. 
E. Cooper, resident engineer; 6. ‘‘ On the Test- 
ing of Materials of Construction in the United 
States,” by George H. Clapp, Pittsburg; 7. ‘‘On 
the Chemical Processes Involved in the Rusting of 
Iron,” by Professor Crum Brown; 8. ‘‘On the 
Influence of Copper on the Tensile Strength of 
Steel,” by Edwin J. Ball and Arthur Wingham,” 
Royal School of Mines, London; and 9. ‘‘ Ona 
New Form of Air Pyrometer,” by Professor 
Wiborgh, of Stockholm. 

Excursions had been arranged for the Broxburn 
Oil Works, Newbattle and Niddrie Collieries, Leith 
Harbour and Docks, the Forth Bridge, and the 
Glasgow Exhibition. The remaining distractions 
consisted of a conversazione and the annual dinner. 


A Compounp Lever Testina MacuiIne. 


The first paper taken was Mr. Adamson’s contri- 
bution entitled ‘* A Horizontal Compound Lever 
Testing Machine of 15,000 Powers ; with further 
Recording Lever of 150,000 Powers.” The ma- 
chine described is composed of one strong box 
framing with quadruple levers inclosed in a box 
having glass sides. The fourth lever is a register- 
ing lever. The framing being self-contained, the 
machine only requires alight foundation, and atten- 
tion is paid to preventing vibration which might 
destroy the sensitiveness of the machine. The 
hydraulic cylinder is of cast steel, the power ob- 
tained for testing being by a hydraulic ram actuated 
by a pair of small pumps worked by hand power. 
The centres of motion of the pumps are directly 
opposite each other, so that one pump is constantly 
forcing, thus giving a steady motion. The force is 
transmitted to the grip-box, holding one end of the 
specimen, through two steel side bolts, with screw 
ends so as to adjust for varying lengths of test- 
pieces, and to transmit the strain in a direct hori- 
zontal line. The opposite end of the test-piece is 
fixed in a second crosshead grip-box attached to the 
main lever system. The entire force is passed 
through the lever pins resting on hardened steel 
knife-edges. The grip-boxes have cylindrical bushes 
cut into two parts, and arranged so as to take 
double folding wedges suitably arranged to take the 
specimens to be tested. 

The first and main lever is a ten-power lever of 
the first order. The second lever is of the second 
order and has ten powers also. The third lever is 
of the second order with twelve powers ; whilst the 
fourth lever is of the first order having 124 powers. 
The total lever power thus secured is 15,000 
tol. In order to test up to the maximum power 
of 100 tons four 3-lb. weights are used. Each 3-lb. 
weight is equal to 45,000 fb. on the specimen under 
test. The registering lever is divided and figured 
in divisions which show an increase of strain on the 
specimen of 10001b. The minor subdivisions each 
give an advancing record or decreasing load of 
20 lb. ; so that great refinement is secured in the 
traversing of a very light weight. The total weight 
required to register 228,000 1b. is four 3-lb. weights 
used on the end of the 15,000 power lever and one 
floating weight of 4 lb., the aggregate of the weights 
used being only 16 lb. 

The floating weight is traversed along the regis- 
tering lever by a light cord, having a pulley fixed 
on the outer end of the lever, and another pulley 
against the outer end of the lever-box. By turning 
the pulley by the handwheel the weight is traversed 
to and fro, so as to secure the necessary load on the 
test-piece at any moment of time. 

The object of the machine is to secure great sen- 
sitiveness in a considerable distance between the 
load and the fulcrum in each lever, the pull on the 
end of the lever being ten or more powers. Mr, 
Adamson made a series of investigations with levers 
of a largely increased number of powers, so as to 





shorten the distance between the load and the 
fulcrum to a space not exceeding 3in., but in every 
case the friction was very much greater than when 
the levers were of lower power and longer distances 
between the load and the fulcrum. Short distances 
were therefore abandoned, and no lever in the 
machine described was less than 6 in. between the 
load and thefulcrum. For 300 to 500-ton machines 
the distance would be 10 in. between the load and 
the fulcrum, so as to get large pins of ample strength 
to resist the load that it might be desirable to put 
on the test-piece, and thereby to reduce the lever 
friction on the knife-edges to a minimum. 

The author states that the advantages of the 
multiple lever machine over the small power does 
not end with simplicity of construction, inas- 
much as by the compound system the space 
passed through by the end of the registering 
lever is as 15,000 to 1. Friction may be con- 
sidered in all cases an undesirable condition 
in testing machines, and the horizontal grip-box 
being about 800 lb. would give a friction of upwards 
of 80 Ib. if sliding on plane surfaces. The box is 
therefore carried on four vibrating links slightly 
inclined in the direction of the load ; and in order 
to keep theeye of the grip-box that is in contact 
with the first knife-edge in its proper place, a small 
spiral spring is inserted on each side of the machine 
between the grip-box and the main bed, This 
combination has so far reduced the friction by re- 
moving the contact of sliding surfaces that a pull 
of 24 Ib. on the box has a sensible effect on the 
lever system. 

In making the test the floating weight is traversed 
along the registering lever to balance the stress at 
the moment, weights being added to the scale pan 
as required. On the outer side of the main bed of 
the grip-box a strut is fixed in order to reduce the 
force and distribute the strain from the lower por- 
tion to the upper portion of the main bed. To 
bring the hydraulic ram (which is horizontal) back 
to position a chain is passed round two pulleys fixed 
on the head of the ram, one end of the chain being 
fixed to the upper portion of the cylinder, and the 
other passing round a pulley which has the weight 
suspended below on the end of the bed of the 
machine. The chain as it passes from the lower 
pulley at the head of the ram to the pulley fixed 
on the bed, runs in an inclined direction, the object 
of which is to lift the ram up as it returns and 
take the friction off the cylinder and the packing 
leather. 

To ascertain with greater rapidity what has taken 
place as the force is put on the test-piece an addi- 
tional recording ten-power lever is fixed on the top 
of the lever box. This is designed to detect more 
quickly and more easily the force that is being put 
on the specimen and to indicate with great delicacy 
the movement of the first or main lever ; thus obviat- 
ing abrasion on the knife-edges by any undue motion. 
When the end of this lever moves 1 in. the specimen 


is affected to the extent of only i500 in. 


The author maintains that the reduction of friction 
to a minimum, and the recording of the stress with 
little or no movement on the knife-edges, can only 
be secured by the multiple lever system: short 
distances between the fulcra and point of applica- 
tion of load he also considers inadmissible, in con- 
sequence of their developing a high measure of 
friction, as well as undue action on the main knife- 
edges, which leads up to an undesirable wear and 
tear, and thereby materially reduces the accuracy 
of the machine. 

Examples of tests of mild steel were then given, 
and the value of annealing was shown. In one 
test-piece of one square inch section permanent set 
was developed by a strain of 18.12 tons. The test- 
piece carried a maximum load of 27.23 tons when it 
had elongated 18 per cent., after which local elonga- 
tion set in and less and less weight was carried, until 
the specimen was broken with a load of 20.08 tons, 
and a total elongation of 26 per cent. An unbroken 
specimen shown took permanent set at 17.41 tons. 

he load was increased up to 21.42 tons, under which 
strain it had stretched 5 per cent. The specimen was 
then removed and annealed. After being annealed 
nine times, it took permanent set at 9.37 tons, and 
carried a maximum load of 10.26 tons, at which 
point it had elongated 53.5 per cent. A similar 
specimen was annealed twelve times. It took per- 
manent set in its normal condition at 17}tons. The 
load was increased up to 21.47 tons, at which point 
the specimen had elongated 6.375 per cent. After 
the twelfth annealing it took permanent set with 8.66 
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tons, and pulled asunder with 11.33 tons, with a 
reduced sectional area of 0.2739. The total elon- 
gation when rupture took place was 76.5 per cent. 
It is worthy of notice that on the sectional area 
being reduced to 0.2739, the maximum load carried 
was 11.33 tons, equal to 41.36 tons per sectional 
inch of the fractured area. 

The author points out that these facts with regard 
to annealing may be of value in the case of a chain 
loaded to its maximum carrying power and left 
alone, when any further increase of load would cause 
it to rapidly break down. But annealed chains 
may not only have their strength restored, but even 
somewhat increased. 

The discussion on this paper was commenced by 
Mr. Wicksteed, of Leeds, who said he had been 
much interested in what was said about the anneal- 
ing of test specimens, as he had been engaged in 
somewhat similar experiments. By annealing plates 
twelve times he had got an extension of 80 per cent., 
but not before, He was of opinion that a testing 
machine should have a means of verification in itself, 
and not be dependent on a standard machine. 
There was more difficulty in testing a horizontal 
than a vertical machine, for in the latter it was 
only necessary to hang weights on and the verifica- 
tion was made. In a horizontal machitte weights could 
only be applied for testing by means of such a device 
as a bell-crank lever—which was not altogethersatis- 
factory—or the test could be made by measurement. 
If the Board of Trade were called upon to test 
such a machine as that described they would measure 
each fulcrum distance, but it would easily be seen 
how a very small error in taking such measurements 
might be multiplied to a large extent. For this 
reason the Board of Trade say that levers must not 
multiply more than 100-fold in testing machines 
that come under their jurisdiction. The speaker 
did not agree that by the multiplying lever motion 
movement would be given to the specimen to the 
extentand with theaccuracy claimed, as there was the 
flexibility of the levers to take into account. Also 
there was the fact that the specimen was only at- 
tached to the lever system at one end, the other end 
being attached to the hydraulic mechanism which 
was taking up the motion. He was of opinion that 
the correct way to measuré extension was by points. 
Mr. Wicksteed stated that he had been moving in 
an opposite direction to the author. Mr. Adamson 
employed 16 Ib. to measure a stress of 100 tons ; he 
(the speaker) now employs a load of 5 tons to mea- 
sure the same amount of stress. The author had 
referred to the friction of knife-edges and he would 
like to give details of an experiment made in this 
connection. He had procured two grades of 
sewing cotton, known as Nos. 16and12. These 
were consecutive grades, there being no correspond- 
ing sizes for the intervening numbers. No. 16 was 
tested in his machine, the recorded breaking strain 
being 3.5 lb., whilst No. 12 broke at 3.8 lb. accord- 
ing to the machine. Similar pieces were then 
tested by hanging on weights and they gave exactly 
the same records. This, he considered, was a good 
proof that the friction on knife-edges on a well- 
constructed machine might well be looked on as of 
no practical influence on the results recorded. The 
speaker agreed with what the paper stated about 
fulcrum distances. The Board of Trade required 
that in a 100-ton machine the distance between the 
fulcrum and part of application of load should 
not be less than 4in. The author appeared to 
lay a good deal of stress on the importance of the 
vibration of knife-edges, but the speaker did not 
agree with him. Mr. Aspinall had made a trial to 
throw light on this point. He had placed a small 
silk ribbon in his machine and then worked the 
pump so as to produce the same speed as if an ordi- 
nary steel test-piece was being operated upon. The 
knife-edges then vibrated to the full extent, show- 
ing that the whole of the unrecorded strains from 
this source were no more.than equal to the strength 
of the piece of silk. 

Mr. Henning, who represented the Emery test- 
ing machine (recently described in our pages), was 
the next speaker. He pointed out that from a prac- 
tical point of view the adoption of multiple levers 
was liable to lead to errors, slight at first, but still of 
considerable importance. Theoretically the multiple 
lever system was good, and it would be so prac- 
tically if the disturbing element of flexure could 
be eliminated, but that he believed was impossible. 
In his paper the author had said: ‘‘The Ameri- 
can ‘Emery’ machine which is now being exhi- 
bited in London, is also a multiple lever apparatus, 
but it has two hydraulic chambers with reducing 








areas a8 1 is to 20—the lever system being as 1 is to 
20,000—making the total ratio of the hydraulic 
chambers and the lever system together as 1 is to 
400,000 ; and it is reported that the motion of one- 
millionth of an inch on the specimen produces a 
motion of the indicator rod of four-tenths of an inch.” 
In reference to this statement the speaker wished to 
point out that Mr. Adamson’s machine had twice 
as many levers as the Emery machine, and he 
thought that in the author’s machine, if accurate 
measurements were made at the grip and at the 
weights, there would be found to be a great deal 
more necessary to be put down to flexure than the 
author appeared to contemplate. In testing ma- 
chines such as this deflection was the great trouble, 
and if flexure of the levers was neglected there was 
no assurance that accuracy would be attained, so 
that in designing a new machine it was necessary 
to design with flexure in mind. With regard to 
knife-edges, he was willing to admit that when new 
friction was not of much account in well-made 
machines ; but knife-edges wear, and then the 
trouble arises. For that reason the fewer there 
were the better, but here there were three knife- 
edges in each lever. In Paris he had, on the Emery 
machine, tested a horse-hair with accuracy after a 
big load. Another point was the balancing of the 
levers, and here the speaker pointed out that there 
was a want in Mr. Adamson’s design, for the 
momentum of each lever would have an appreciable 
influence on the result. If loz. of friction at the 
end of the series of levers would have a great in- 
fluence at the grips, so would slight momentum of 
the unbalanced levers also introduce a considerable 
disturbing element. It was here that the single- 
lever machine had a great advantage. 

The speaker next explained how the movement 
of the weight had been effected in America by an 
electrical device, a mecurial contact being used. 
This he said had not been very successful but that was 
he believed due to defects of mechanical detail which 
he had no doubt would be overcome. Mr, Adam- 
son, as explained, used a cord for moving his weight. 
This the speaker said was liable to introduce another 
error, as if it did not lead exactly parallel when 
pulled it might take the weight off and so an exact 
record could not be obtained at the time, This was not 
the case in the single lever heavy weight machines, 
Returning to the subject of knife-edges, he said 
that when the specimen breaks the jar causes them 
to jump from their bearings. In the machine 
under consideration, the short ends of the levers 
should be large masses of metal to reduce flexure, 
Even in the Emery machine, with its massive first 
lever, flexure was not avoided and the machine had 
to be rated for it, 

M. Gautier gave some very interesting details of 
the practice in regard to testing machines in France, 
where, he said, they were working in quite a dif- 
ferent manner. He pointed out briefly the manner 
in which ordinary machines gave a defective record 
on the diagram of the last part of the curve, illus- 
trating his remarks by sketches on the blackboard. 
As he stated, however, it is very difficult to treat 
briefly a subject such as this and make oneself 
understood, and as he has promised to contribute a 
paper on this interesting subject at the next meeting, 
we cannot do better than wait for his contribution, 
which is sure to be a valuable addition to our sum 
of knowledge on this subject. 

Mr. Perry F. Nursey referred to what had been said 
as to the effect of use on knife-edges, and gave some 
interesting particulars of a series of experiments he 
had made by the aid of Mr. Kirkaldy’s machine when 
inquiring into the question of toughened glass. He 
had found then that the machine was accurate in the 
records it gave, although it had been in use for a 
considerable period. 

Mr. Adamson, in reply, said that if he had under- 
taken to criticise the various other types of testing 
machine in use, he would have found something 
to praise, no doubt, but very much with which to 
find fault. He could not agree that a light lever 
with a light weight would be subject to more flexure 
than a heavy lever with a heavy weight. With 
regard to this subject, however, he would like to 
mention the following experiment. He would put 
a test-piece in the machine, and then by putting 
his hand on it would cause it to expand by the heat 
imparted, and that expansion would be registered 
by the machine. He exhibited a test-piece with a 
groove turned inthe middle. To fit over this there 
was a receptacle made of a suitable material into 
which hot water could be pumped so as to fill the 
turned groove with the hot water. There were 





means for determining the temperature, and it was 
found that water of 120 deg. applied to the test- 
piece gave a corresponding record for expansion in 
the machine, and he always got the same reading. 


MANGANESE STEEL. 


The next paper taken was Mr. Hadfield’s con- 
tribution ‘‘ On Manganese Steel.” This paper we 
propose to print in full at an early date. That 
being the case, and as itis not one that we could 
deal with in a brief réswmé, and as the majority of 
our readers are doubtless by this time acquainted 
with the leading facts in connection with this in- 
teresting material, we may at once proceed to the 
discussion. 

M. Gautier was the first speaker. He said that 
in France they had been working under license from 
Mr. Hadfield, the first application being for horse- 
shoes, into the material for which they put 12 per 
cent. of manganese. At first there was the diffi- 
culty that the nails could not be filed or nipped off 
where they projected through the horse’s hoof. This 
was, however, got over by using iron nails, which of 
course could not wear out more quickly than theshoes 
themselves. These horseshoes are used to a large 
extent with cavalry in France. There was also a 
good field for the successful use of this material in 
small wheels for mining tubs. A difficulty in work- 
ing arose at first in the matter of water softening, 
for it would be remembered that dipping in water 
had an effect with this material opposite to that 
which took place with ordinary steel. The difficulty 
arose from not being able to get the object into the 
water quickly enough, but this had been overcome. 
He considered that there would be a good field for 
the use of manganese steel for armour plates, but 
here a difficulty of a financial description occurred ; 
inasmuch as experiments in that field could only be 
made on a large scale, and they were, therefore, 
very costly. At first they had made their man- 
ganese steel too high in carbon, and it had cracked 
during the water softening process, but experience 
had taught them to avoid that. He hoped that they 
would be able to improve as they went on, and he 
was sanguine that they would obtain very good 
results, and he would be glad to give the members 
more information at the next meeting. For the 
present he would say that the less carbon in the 
material the better, but it was very difficult to keep 
the carbon out. 

Mr. Snelus had made manganese steel some years 
ago, but it was high in silicon, and he could not 
keep the silicon out. The result was a very hard 
and brittle material. He would ask Mr. Hadfield 
if he had had a similar experience. 

Mr. Gilchrist, referring to what the author had 
said about the effect of carbon, wished to ask if it 
were possible to keep that element out whether the 
result would be a material that would tool more 
readily. 

Dr. Hunter pointed out that the specific gravity 
of the alloys was an important point which perhaps 
did not always receive the attention it deserved. He 
considered that probably the recalescence, or after- 
glow, noticed when this material was allowed to pass 
from a red heat in a dark room, was due to this 
variation in specific gravity of the component parts. 
He was convinced that the molecular condition of a 
metal had more to do with its physical charac- 
teristics than was generally imagined. For instance, 
in the case of tin, it might be soft and ductile or 
hard and brittle without undergoing any chemical 
change. Sulphur was another example. He hoped 
that in future investigation would be carried on on 
these lines. 

Mr. Hadfield briefly replied to the discussion, but 
unfortunately was very imperfectly heard in the 
body of the hall. He was understood to say, in 
answer to Mr. Gilchrist, thateven if the carbon could 
be kept out of the manganese steel it would not 
tool easily. He would keep in mind Dr. Hunter's 
remarks. 

The meeting then adjourned until the next day. 
In the afternoon excursions were made to the oil 
works and collieries referred to. The conversazione 
was held in the evening. 

On the following day (Wednesday) four papers 
were read, viz., Mr. Cooper’s, ‘‘On the Forth 
Bridge” ; Professor Wiborg’s, “‘On a New Air 
Pyrometer” ; Professor Crum-Brown’s, ‘‘ On the 
Rusting of Iron”; and Mr. Millar’s, ‘‘On the 
Mining Exhibits at Glasgow.” The other papers 
were adjourned. In the afternoon, which was, 
fortunately, fine, the excursion to the Forth Bridge 
was made, and in the evening there was the 
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dinner. Thursday was devoted to the Glasgow 
Exhibition. 

We reserve a report of these latter proceedings 
until next week. 








WARSHIPS OF THE FUTURE. 

AN interesting pamphlet by Admiral Albini, late 
Director of Naval Ordnance in the Italian Navy, 
entitled “‘A Glance at the Naval Future,”* ap- 
peared some little time ago. The high position 
which its author holds as a writer on naval matters 
and the prominent part he took in the development 
of the Italian Navy are well known and give im- 
portance to the views he expresses, in so far as 
they affect the general problems of warship con- 
struction. 

Disclaiming any attempt to deal exhaustively 
with the subject, and anticipating the criticism 
which attends the assumption of the réle of a 
prophet, Admiral Albini endeavours to grapple with 
what may be termed the stream of tendency in 
matters naval, and amidst the constant development 
and change in the instruments of maritime warfare 
seeks to determine what is permanent and likely to 
endure in contrast with what is ephemeral and 
likely to disappear, and in what directions and to 
what extent modifications may be expected. 

There are many who will differ widely from 
Admiral Albini’s views, but any attempt to throw 
light on the murky darkness which surrounds the 
future of naval warfare, when made by competent 
persons, is eminently deserving of attention, and 
at no time to a greater degree than at present. 

Although Admiral Albini bases his arguments 
chiefly on facts drawn from experience with the 
Italian ships, or on opinions held by himself and 
his brother officers, they are applicable in great 
measure to the problems as they present themselves 
to us. He commences with the question: What 
is the actual position of the naval problem? What 
views are most generally accepted and able to guide 
us in the creation of reliable vessels ? 

A long period of bewildering progress in the 
application of mechanical appliances to ships instead 
of facilitating the solution of the problem, as was 
hoped, has only tended to complicate it further by 
developing in an exaggerated degree the effort to 
combine a maximum of offensive and defensive 
power in a ship, whilst on the other hand the 
opposite extreme has been touched and the pigmy 
advocated as a worthy antagonist of the giant. 
Confusion and differences of opinion prevail to a 
greater extent in the present day than at any 
previous epoch. Some would convert existing iron- 
clads into transports and confine themselves hence- 
forth to the construction of mosquito fleets. Others 
would retain the ironclad whilst proceeding more 
cautiously with torpedo boats. The dominant feel- 
ing everywhere is one of very pronounced doubt. 
This uncertainty, however, must be put an end to, 
as it hazards the naval position of the State and 
conduces to panics and unwise expenditure. All 
this points to the necessity of clearing up the situa- 
tion as far as a reasonable estimate of the existing 
material and of the progress to be anticipated 
enables us to do. 

Admiral Albini expresses a very strong opinion 
that the torpedo boat in its present form, far from 
constituting a peril in the future to battle-ships, is 
condemned to disappear, or at best. will remain as 
an arm of very secondary value, because it does not 
possess to a sufticient degree the attributes of in- 
visibility, and the feature of invulnerability is en- 
tirely absent. Supposing, however, for the moment, 
that the torpedo boat prevails over the battle-ship, 
can it, he asks, replace the latter? That he holds is 
an absurd conception, inasmuch as the torpedo boat 
exists solely as a means of attacking the battle- 
ship, and has no separate raison @étre. Admit- 
ting even that the battle-ship disappears in presence 
of the torpedo boat, the revolution would be only 
momentary, as the necessity of providing more 
powerful means of offence than the boat would lead, 
within a very short period, by other steps to the 
re-introduction of the large ship. The torpedo 
itself will, he states, also have a period of develop- 
ment, will increase in power'as the defence becomes 
more effectual, will probably become a penetrating 
weapon, but in the end will become an arm common 
to all large ships, and will be no longer employed 
in special vessels, 

The battle-ship he considers, therefore, to be a 


* “Uno Sguardo all’ Avenire Navale.” 








permanent type, and destined to outlive the fan- 
tastic attempt to realise great results by small means. 
He points out with great force that this endeavour 
has again and again been made, and always with 
the same demonstration of its futility. To obtain 
great effects great means are indispensable. The 
battle-ship proving victorious, her principal arm 
will always, in his view, remain her artillery, which 
should be of various sizes, the principle of substi- 
tuting mechanical for manual power being largely 
developed. 

Fleets may be composed of various kinds of 
vessels to which special duties will be assigned, but 
no nation which aims at preserving its maritime 
position can dispense with a large preponderance of 
battle-ships. Even admitting the exaggerated im- 
portance ascribed to torpedo boats in some quarters, 
they can never become a substitute for battle-ships 
in contesting the empire of the sea. Such a con- 
clusion is absolutely at variance with the elementary 
laws of naval warfare. So long as the duties imposed 
on fleets remain such as they are, operations in dis- 
tant seas, blockades, the attack of fortified harbours, 
and so forth, the absolute necessity will exist of 
combining in one structure, speed, coal capacity, 
armament, means of defence, &c., which, put 
together, infallibly produce a large vessel. The 
progress of invention may lead to transformation in 
material in order to retain a maximum of offensive 
qualities, but can never conduce to the elimination 
of the big ship. In the present day the destructive 
power of the torpedo seems to show itself as the 
most formidable means of offence, and may possibly 
bring about the sacrifice of some quality of the 
large vessel in order to increase her power of de- 
fence, but it will never lead to the abandonment of 
the type. 

If we examine the most important inventions 
which have caused from time to time transforma- 
tions in the material of naval warfare, we always 
see the same phenomenon repeated. The imagina- 
tion of enthusiasts, powerfully excited by the new 
discoveries, and attaching a value to them far in 
excess of reality, foretells the abandonment of large 
vessels in favour of small ones. But as a final 
result we invariably observe that the new forces 
are absorbed into the large ship and confirm its 
superiority. Thus when steam made its appearance 
it was held that small vessels endowed with the new 
motor, and provided with a few heavy guns, would 
take the place of the old line-of-battle ship. So 
again when the 12-ton gun was mounted on board 
ships, the same phase was passed through, and 
led to the creation of the Staunch type of gunboats, 
but in each case the new development was speedily 
adapted to the large vessel, increasing thereby its 
strength and importance. The Harvey torpedo, 
in like manner, produced its period of alarm with 
the customary illusion that the large ship could be 
destroyed by the pigmy. Theillusion was transient, 
as practical experience speedily showed that the 
chances of a fatal issue were far greater to the 
assailant than to the assailed. 

The invention of the torpedo boat, notwithstand- 
ing the grave apprehensions which it has aroused, 
will follow precisely the same phase as its prede- 
cessors, and produce the same result, viz., the 
application of the invention to the battle-ship. 
Leaving generalisations, let us examine the ques- 
tion more in detail. The torpedo boat derives 
its power from two principal causes: the invisi- 
bility which enables it, under ordinary circum- 
stances, to approach its object unexpectedly, and 


‘the fact that, when it was introduced, the exist- 


ing vessels had not been designed to resist its 
attack. It is sufficient to show that these two 
causes of its potency are sure to disappear in the 
future, in order to demonstrate that the torpedo 
boat will be deprived of its raison d’étre, or at 
most will only be capable of use in very limited 
circumstances, and will most certainly be incapable 
of contending with the battle-ship. 

If the torpedo boat retains its present dimen- 
sions it will perish on account of its vulnerability ; 
if it increases in size it will become a victim of its 
expansion, The immunity to injury which it now 
possesses in virtue of its insignificant size cannot 
continue, as there can be no doubt that by night the 
conditions of day attack can be reproduced, and it 
is universally admitted that a day attack is nota 
source of danger. Means can be adopted for per- 
manently illuminating a large circle surrounding a 
battle-ship, instead of the concentrated beams of 
light now used, which leave dark spaces through 
which a torpedo boat may pass unobserved, and 





thus no boat will be able to approach without being 
discovered. A torpedo boat seen in time is doomed 
todestruction, as we now can have a certainty of 
fatally striking her by means of the fire of the secon- 
dary and auxiliary armament concentrated on the 
circular illuminated zone. 

To obtain this covering fire without too largely 
increasing the number of machine guns, it may be 
found possible to employ special weapons with dis- 
persed fire, similar to those proposed for sweeping 
the ditches of fortifications, and with fixed posi- 
tions for fire so that those serving them may have 
no other duty than to load and fire as rapidly as 
possible. Moreover, on discovering a torpedo boat 
the battle-ship has the power of stopping or of pro- 
ceeding at very slow speed with her nets down, in 
which case the issue of the combat cannot be 
doubtful, since on the side of the battle-ship it 
will be-simply a case of firing at a target without 
incurring any risk, and there can be no question 
that at low speeds nets can be carried and arranged 
so as to constitute a perfectly efficient defence, 
especially if used in conjunction with a system of 
permanent extending booms. 

So long as the torpedo boat maintains its present 
dimensions, its attack can be repelled by means 
easily applicable to existing ships, for when it can 
no longer deliver its attack unobserved, its power 
disappears. Direct attack on the torpedo itself, 
simultaneous with that on the carrying boat—a 
method of defence not yetundertaken, but which will 
not fail to be developed in the future—will hasten 
the period of its decline. When this nature of 
direct attack on the torpedo comes to be seriously 
studied, several methods will no doubt be elabo- 
rated. Admiral Albinisuggests the use of weapons 
of rapid fire, projecting a stream of small shells 
50 or 60 yards from the ship (which might even be 
effected by springs instead of powder), to explode 
at a depth of 12 ft. or 14 ft., presenting an impas- 
sable barrier to the passage of the torpedo. 

If a fleet of torpedo boats should be rash enough 
to approach a battle-ship surrounded by a zone 
constantly swept by fire on the surface, and by a 
second zone defended by under-water explosions, 
and possessing in addition nets or other obstacles to 
oppose the torpedoes which escape the artillery, the 
issue must in the end be more fatal to the assailant 
than to the defence. These considerations suffice 
to demonstrate that the torpedo boat is in no sense 
a David able to vanquish the Goliaths of the seas. 

In his observations on Captain Grenfell’s paper 
on ‘‘ Torpedoes,” at the Royal United Service Insti- 
tution, Mr. Thornycroft alluded to the likelihood 
of the failure of the attack of a single torpedo boat 
against a battle-ship, and contended that the boats 
were never intended to act in such a case singly, 
and that the combined attack of several boats 
would succeed where unsupported assaults would 
fail. Admiral Albini points out that this view is 
iJlusive, and is the last resource of those who, 
unable to dispute the decline in the power of the 
single torpedo boat, invoke in support of their 
thesis the combined effect of several boats, forget- 
ting that the defence which constitutes an effectual 
barrier to one torpedo boat is equally efficacious 
against several. Any measures, he adds, which 
tend to enlarge the sphere of action of the tor- 
pedo boat, and add to its qualities as a sea- 
going vessel, can only lead to exposing a greater 
number of lives, and a most: expensive structure 
to annihilation, without attaining any useful re- 
sult. If the power of the torpedo boat resides 
in its small size, which renders it difficult to see, 
and therefore almost invulnerable, every ton added 
to its displacement is a step towards greater 
vulnerability, as, becoming more visible, it can be 
discovered at longer distances, and consequently 
remains longer under fire, and offers a larger 
target, so that even the heavy guns of the defence 
will come effectually into play against it. It is hardly 
probable, he adds, that torpedo vessels of this en- 
larged size will live under this fire more-than a few 
minutes. The expansion of the torpedo vessel, 
whilst it increases its vulnerability, in no way adds 
to the power of the torpedo itself, and therefore the 
greater size is entirely to the detriment of the 
torpedo boat, all the more that the progressive 
increase of displacement is not such as admits of 
a development of protection against the various 
natures of the smaller guns. Experience will also 
show that neither the small nor the enlarged torpedo 
vessel can atenly defend a battle-ship against 
other torpedo ts, as some persons suppose. 
Admiral Pic maintains that the proposal to use 
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the torpedo boat as a defence to the battle-ship is 
practically an absurdity. Those who support this 
view forget that the arm of the torpedo boat is the 
torpedo and that the objective of the torpedo is the 
battle-ship and not another torpedo boat. The 
torpedo boat employed in this manner may serve 
as a scout, but for scouting work eyes and power- 
ful machinery are required, certainly not tor- 
pedoes. 

There can be no escape from these admirably 
stated arguments, Captain Wilson at the United 
Service Institution no doubt did his best for the 
torpedo department with which he is so closely 
identified, but he certainly lamentably failed in his 
endeavour to answer Captain Grenfell’s criticism of 
the larger classes of torpedo vessels in Her Majesty’s 
service, a criticism which proceeded on very much 
the same lines as that expressed by Admiral Albini. 
The Admiral effectually disposes of Captain Wilson’s 
explanation of the armaments of these vessels and 
of their intended réle. Their anticipated mode of 
use is shown to be illogical and the outcome of an 
insufficient consideration of the problems of the 
case. It is no answer for Captain Wilson to say 
that even if imperfect in design and armament any 
naval officer would rather have the assistance of 
those vessels than be without it. It is the duty of 
those who control the design of our war vessels to 
see that they respond to definite and thoroughly 
thought-out views of the requirements of naval 
warfare in the present day, and it can no longer be 
doubted that many of the vessels in our fleet of the 
class referred to are the representatives of ill-con- 
sidered conclusions on this point, and are likely to 
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fail altogether in their intended object, as Admiral 
Albini points out. An examination of Captain 
Wilson’s arguments at Captain Grenfell’s lecture 
shows that they are based on precisely the same 
loose and hasty examination of the problems in- 
volved which Admiral Albini so forcibly exposes. 
It is satisfactory to notice that Lord George Hamil- 
ton has not hesitated to express his opposition to 
the rash conclusions of the extreme advocates of 
the torpedo, which leads to the hope that wiser and 
more logical counsels will prevail in future. It is 
no secret that the torpedo question has been pushed 
at the Admiralty by a small knot of enthusiasts far 
beyond the limits advocated by the more prudent 
and experienced naval members. The views of 
these last have, however, been gaining ground of 
late, and it may be trusted that common sense and 
sounder opinions will in the end gain the day. 
(To be continued.) 





NORTH AMERICAN 
TRANSCONTINENTAL RAILWAYS. 
(Concluded from page 53.) 

AT no previous period in its history were the 
prospects of California so bright as at the present 
time. During the past and present years not far | 
from 1000 miles of railway will have been con-| 
structed, and the largest immigration has been 
secured since the gold fever of 1849. The new 
arrivals are far above the average emigrants, and 
many from Canada and the Eastern States have 
settled there as capitalists to employ labour and de- 
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for 1887 is 132,000,000 dols. over the correspond- 
ing valuation of the year before. Its enormous 
production of semitropical fruits has largely in- 
creased ; the export of wine, brandy, wheat, flour, 
and hops is assuming most important proportions ; 
its orchards last year produced a million boxes of 
raisins, the same of oranges and lemons, whilst 
50,000,000 Ib. of canned fruits, 35,000,000 lb. of 
green fruit, and 16,000,000 lb. of dried fruits were 
sent out of the State. Twenty-four cargoes of new 
crop teas were received from China and Japan, and 
out of this 345,545 Ib. were sent east over the 
railways. 

A second and closely allied series of lines in the 
Southern and Western States challenges attention 
as pushing towards a transcontinental connection, 
and is known as the Wabash, or Jay Gould 
system. The Wabash Railway itself from Toledo, 
at the head of Lake Erie and Chicago, on Lake 
Michigan to St. Louis, covering with its branches 
956 miles of road, is at present in the hands of a re- 
ceiver, whilst the Wabash Western, its natural ex- 
tension to Kansas City and Omaha, was organised in 
May, 1887, to take over the lines west of the Missis- 
sippi of the Wabash, St. Louis, and Pacific, which in 

, 1884, had 3610 miles of main road and branches, 
but is now in the process of disintegration. Stretch- 
ing south and west from these, but working in 
connection with them, the Missouri Pacific, with its 
branches, covered at the end of last year 6974 miles 
under the presidency of Jay Gould, whilst the 
allied Texas Pacific, stretching as far west as El 
Paso, is 1487 miles more. The present rate of con- 
struction on this system of railways, which, to- 
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gether cover over 10,000 miles, is very heavy ; 
nearly 1000 miles having been built last year. The 
main western extension is now open to Lenora, 623 
miles west of St. Louis, and the grading is close 
to the Colorado State line in a direct course 
for Denver, whilst a parallel extension of the 
same line is open to M‘Cracken, 550 miles from 
St. Louis, pointing for Pueblo, both being under 
active construction to these Colorado centres. It is 
scarcely likely that a line of this magnitude, cover- 
ing 10,000 miles of road, should terminate on the 
crest of the continent, after the heaviest part of 
therouteto the Western Ocean has been surmounted. 
Wonderful as the development of Colorado has been, 
there is not enough there to stop the progress of a 
railway like the Missouri Pacific, headed by a 
capitalist of the calibre of Jay Gould. The main 
Pacific line will, however, most probably be by way: 
of the Texas Pacific embraced in the Jay Gould 
system. ‘This, it may be remembered, is the eastern 
or rather middle portion of the line of the thirty- 
second parallel of which from El Paso west the 
Southern Pacific continues the route. From El 
Paso east to New Orleans, the Southern Pacific 
acquired a series of lines, which gave them their 
eastern outlet, leaving the shorter line of the Texas 
Pacific out in the cold, and it is still in the hands of 
a receiver, although Jay Gould is the president. 
From San Francisco to El Paso is 1286 miles, from 
El Paso east to Texarkana is 869 miles of the 1487 
miles covered by the Texas Pacific. East of Texar- 
kana there isa gap as yet incomplete in the 600 
miles between Texarkana and Atlanta which is 
owned by the Georgia Pacific, and which is more 
than half of it complete and running. The rest is 
now under construction, and being rapidly pushed 
forward by the Richmond and Danville Extension 
Company, and this again is controlled by the Rich- 
mond Terminal Company. ‘The total length from 
San Francisco to West Point, which is on the 
Atlantic, and the eastern terminus of the Richmond 
and Danville system, is 3342 miles. The Richmond 
and Danville was an old-established and modest 
’ line, originally opened in 1856 from Richmond, the 
quondam capital of the Confederate States, to Dan- 
ville, 140 miles in a south-west direction. It has a 
special clause in its charter preventing it from 
leasing, operating, owning stock, or amalgamating 
with any line not in immediate connection with it, 
and its nominal length including branches is still 
only 176 miles. But it created and controls an 
extension to the ocean at West Point, which under 
the very unassuming name of the Richmond 
Terminal Company, chartered in 1880, obtained 
“eens to do almost anything which the parent 
ine could not do in the way of railway 
acquisition, The West Point Railway itself is 
38 miles long, and in a country where railways 
are never even ballasted, and are built very 
economically, it started with the very liberal 
capital of 3,000,000 dols., but this was frequently 
increased, and in two years after its incorporation 
it stood at 15,000,000 dols., of which amount the 
Richmond and Danville held 7,550,000 dols, or a 
little over one-half. In August, 1887, the mileage 
operated through this charter by the Richmond and 
Danville, was 2383, whilst the mileage actually con- 
trolled was 4267. The total bonds and stock owned 
by the Terminal Company in these various lines was 
at thatdate 45,076,804 dols., whilst the capital of 
the company itself was 45,000,000 dols. in shares 
and 8,500,000 dols. in collateral trust bonds. The 
leased line, the Richmond and West Point, gives the 
system a magnificent Atlantic terminus near the 
mouth of Chesapeake Bay, whilst other leased lines 
carry the system to Atlanta, from whence the leased 
Georgia Pacific will shortly be complete to Texar- 
kana, joining with either the Atchison line, or the 
Southern Pacific, a continuous route from Chesa- 
peake Bay to the Pacific. Another twelve months 
should see the Piedmont air line, as it is now called, 
one of the most complete roads ir existence from 
ocean to ocean. 

Amongst the rugged defiles of Colorado, the 
most mountainous and picturesque State in the 
Union, a number of tramways on a narrow gauge 
were constructed to bring the produce of the mines 
to Leadville and Denver, where smelting works had 
been established for the reduction of the silver and 
other ores. The original main line of this group ran 


from Denver to Pueblo120 miles on a north and south 
course roughly in the 105th parallel of longitude, and 
dividing the State into about two equal parts, and 
on the eastern side of the great range of moun- 
tains which forms the backbone of North America, 








Gradually this system of narrow-gauge roads as- 
sumed consistency, and from a series of disjointed 
running tramways, the Denver and Rio Grande has 
developed into an excellent system of 1700 miles of 
railway, which is now being relaid on the standard 
gauge, and has become of national importance. 
Its different branches and connections cross the 
main mountain chain through no less than seven 
different passes or canyons, in some places occupy- 
ing the whole available space between the huge 
walls of rock that some vast convulsion of nature 
had rent in twain, and amongst the wildest and 
most majestic scenery this audacious railway has 
forced its way where scarcely the hardy trapper or 
miner had dared to set his foot. Pushing its way 
steadily westward, it has now reached the more 
favourable ground to the west of the dividing 
chain, controls the Utah Pacific Railway, and now 
proposes to change its name to the Denver, Rio 
Grande, and Pacific, as more clearly indicating its 
proper position. It has made working arrange- 
ments with the Chicago, Rock Island, and Pacitic, 
to the eastward, whose lines will reach it at pro- 
bably more than one point before the end of the 
present year, and it already affords to another 
Chicago railway, which strikes it from the east, 
running arrangements which enable them to reach 
the Central Pacific Railway at Ogden without pass- 
ing over any portion of the Union Pacific, making 
with the Burlington route a complete transconti- 
nental service from Chicago to San Francisco, The 
Denver and Rio Grande original north and south 
line has been extended in the same direction north 
to Cheyenne, which is the half-way station on the 
Union, Pacific between Omaha and Ogden, 516 miles 
from either end, so that this dividing line of the 
original Denver and Rio Grande Company is 
roughly two-thirds of the distance from the Atlantic 
to the Pacific. Two of the Chicago lines have 
already crossed it, two others have reached it, and 
before the end of this year three others will have 
formed a junction with this ‘‘summit road of the 
continent ” on their way to the Western Ocean. 

Four great railway companies commence at 
Chicago, and stretching their numerous branches 
and extensions supply almost every town to the 
west, south-west, and north-west with one or more 
lines to the Queen City of the Lakes. All of these 
compete for the traffic from Chicago west to the 
Pacific, and all of them have access to the Union 
Pacific over their Missouri bridge at Omaha, but 
though that service is still maintained, it has ceased 
with all of them to be the western terminus of their 
systems, and with two of them at least to be their 
principal western extension. The oldest of these, 
the Chicago, Burlington, and Quincy, has its main 
line now from Chicago to Denver, 1028 miles, being 
the first of the eastern roads to reach this point, and 
by the Denver and Rio Grande it works a service 
direct to the Pacific, giving the Central Pacific 
access to Chicago without going over the Union line 
as a set-off for that company, reaching the Pacific 
by their Oregon line without using the Central 
Pacific. At the end of 1887 tne Burlington system 
covered 4738 miles of road, of which 702 were added 
in 1887, and at the end of the year they had 300 
miles more graded ready for the rails, most of 
which has since been brought into operation. No 
less than six extensions of this railway are now 
being pushed westward ; besides their main line to 
Denver, two of these extensions are piercing the 
mountains of Colorado, and one of them has reached 
the Green River on the western slope, another 
is working through the Territory of Wyoming, 
and three other fingers are stretching through 
Dakotah towards the Northern Pacific. At che 
end of 1886 this wealthy corporation had an 
expended capital on its own lines of 156,000,000 
dols., besides the Hannibal and St. Joseph, 
the Chicago, Burlington, and Kansas, and other 
lines, which, though owned by the ‘‘Q” Company 
have their accounts maintained as separate corpora- 
tions. Like the Atchison Company this is a Boston 
institution, is now over thirty-six years in existence, 
its first road having been opened in 1852, and has 
generally paid a 10 per cent. dividend, which 
latterly has been reduced to eight, but until the 
recent struggle with its men has been a uniformly 
prosperous and progressive corporation. 

The Chicago, Rock Island, and Pacific, using the 
same station at Chicago as the Michigan Southern 
to New York, has always been a favourite route 
across the continent. It was opened through to 
the Missouri River simultaneously with the com- 
pletion of the Union and Central Pacific ia 1869, 








and has always maintained the closest arrangements 
with them, taking probably the bulk of the trans- 
continental passengers. On April 1, 1887, this 
railway owned 1384 miles of railway east of the 
Missouri River, and 975 miles in the Chicago, 
Kansas, and Nebraska system, west of the river. 
This system includes three lines now building 
towards the Colorado State line; the north- 
west extension now open to Norton, 860 miles 
from Chicago, is in adirect line to Denver, which 
will be reached this season. The middle line, open 
to Dodge City, 873 miles from Chicago, will follow 
the Arkansas River Valley to Puebla, whilst the 
south-west line, open to within 40 miles of the State 
line, is directed to the coalfields which this com- 
pany has recently purchased from the Denver and 
Rio Grande Company. 

The Chicago and North-Western, one of the three 
original competing lines between Chicago and 
Omaha, is in the Vanderbilt interest, and com- 
prises an immense mileage of railway stretching 
north, north-west, and west of Chicago, and 
covering 6200 miles at the end of 1887; this in- 
cludes the Chicago, St. Paul, and Omaha, 1365 
miles long with its branches, and the Fremont, 
Elkhorn, and Missouri River, 800 miles, and others 
which, though principally owned and entirely con- 
trolled by the North-Western, are still worked as 
independent companies. The original line to 
Omaha was to the north of the Burlington and 
Rock Island lines, and from the point where this 
turned south to Omaha—California Junction as it is 
now called—a western extension of the main line 
was carried across the Missouri River, from which 
the Fremont, Elkhorn, and Missouri is being rapidly 
pushed forward asthe main transcontinental route. 
This is now complete to Fort Caspar, half-way across 
theterritory of Wyomingand 1100 miles from Chicago, 
whilst the grading is complete for 100 miles further 
west up the valley of the North Platte River towards 
the South Pass, being a little further west than any 
of its Chicago rivals, and on a much better line for 
gradients than any of them. It is on the route 
originally proposed for the Central Pacitic, and will 
be 150 miles shorter than that line across the con- 
tinent, but when the arrangement was made with 
the Union Pacific, then being constructed up the 
Platte River, the South Pass was abandoned and the 
line by Ogden necessarily adopted. All the original 
surveys of the South Pass route belonging to the 
Central Pacitic were some years since handed over 
to the North-Western Company, and on these the 
Fremont and Elkhorn is now being constructed. 
The route forward will probably be by the Feather 
River and Sacramento Valley, and will cross the 
Sierra Nevada by a pass 2500 ft. lower than that now 
taken by the Central Pacific, and with gradients of 
only 64 ft. to the mile. By this time, however, the 
Union Pacific will have reached Los Angelos to the 
south of San Francisco, and will then be a formid- 
able rival of the Central Pacific, instead of an ally 
as heretofore. 

The Chicago, Milwaukee, and St. Paul, the 
fourth of the Chicago lines competing for the western 
connection, had a mileage at the end of last year of 
6833 miles, all east of the Missouri River, and the 
most westerly point of the system was then at 
Chamberlain, but the contract for the extension of 
this fork to the Black Hills has since been let, and 
this will carry them 250 miles nearer to the setting 
sun in latitude 105, due north of Cheyenne, and 
two-thirds of the way across the continent. All 
these four lines are pushing their branches west- 
ward, and keenly competing with each other for 
business. By the very nature of their position they 
are compelled, in the race for territory and business, 
to continue their ramifications in the only direction 
available—that is, towards the Pacific. All four of 
them have the same objects before them, and ample 
means behind them, and at the rate of progress 
they are now making—for the four added 2400 miles 
to their systems last year, and are quite as active 
and energetic this season—their extension to the 
Pacific slope is only a matter of another year or 
two. Three of them will undoubtedly push forward 
to San Francisco. The Milwaukee is striking 
further north, but whether the mouth of the 
Columbia or Puget Sound will be its destination is 
at present uncertain. 

Immediately to the north of the Northern Pacific 
is the St. Paul, Minneapolis, and Manitoba, which 
last year constructed 940 miles of new railway, and 
whose vigorous prosecution of this has been pre- 
viously referred to. This company started and was 
conducted for years under the most discouraging 
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conditions. It was then the St. Paul and Pacific, 
and in twenty-two years constructed 560 miles of 
road. It was then bought up at sheriff's sale by the 
present president, J. J. Hill, and a Canadian syndi- 
cate, composed principally of the present directors 
of the Canadian Pacific, and reorganised under its 
present title. By purchase and construction, in 
1882 it had 1007 miles of road. An agreement was 
then entered into with the Northern Pacific for an 
exchange of the branches of each that were ever 
likely to come into competition with the lines of the 
other company, so that whilst the Manitoba Railway 
should be strictly a north and south line the 
Northern Pacific should be as distinctlyan east and 
west one. By this exchange, and by subsequent 
construction and purchase, by July, 1885, the 
Manitoba Company had 1509 miles. Then com- 
menced the change of policy, which was to make 
this also an east and west line—a bitter oppo- 
nent of the Northern Pacific that it had been 
so anxious not to interfere with, and of the 
Canadian Pacific whose directors had helped it 
out’ of its original difficulties. Construction was 
pushed most vigorously on the very line that had 
been abandoned by the agreement with the 
Northern Pacific ; by June, 1886, the 101st parallel 
of longitude was crossed 523 miles from St. Paul, 
and by September, 1887, the line was open to 
Helena in longitude 112 in the foothills of the 
Rocky Mountains, 1170 miles from St. Paul by the 
Manitoba line, and 1155 by the Northern Pacific. 
The work forward has been well considered during 
the last two years, and the line is expected to reach 
Puget Sound before the end of 1890, on better 
gradients and by a shorter route than either the 
Northern or Canadian Pacific has secured. Besides 
this western extension, a south-west line has been 
surveyed from Helena to a junction with the Utah 
Northern, and by this route only 300 miles remains 
to be built to reach Los Angelos, the heart of the 
fruit-growing district of the Pacific coast. The 
actual working length of this system at the 
end of last year was 2784 miles. For the pre- 
sent year over 300 miles of extensions are in 
progress in Minnesota destined to improve the 
connection with the Canadian wheat and cattle 
districts, and over 500 miles of other extensions are 
in contemplation further west. To carry out these 
works 55,000 tons of rails have been contracted for, 
and an issue of 8,000,000 dols. of new bonds has 
been authorised. Besides the six or seven complete 
transcontinental lines there are in progress and 
destined in the near future as competitors : 


1. Atchison, Topeka, and Santa Fé: St. Louis to San 
Francisco. ; 

2. Wabash lines, with Georgia Central : West Point to 
San Diego. ; 

8. Denver Pacific from Denver to San Francisco. 

4, Chicago, Rock Island, and Pacific : Probably toSan 
Francisco, 

5. Chicago, Burlington, and Quincy : Probably to San 
Francisco. 

6. Chicago and North-Western: Probably to San Fran- 
cisco. 

7. Chicago, Milwaukee, and St. Paul to Puget Sound. 

8. St. Paul, Minneapolis, and Manitoba to Puget Sound. 


The first two of these are lines each embracing 
10,000 miles of railway, the four Chicago lines have 
from 3000 to 7000 now in operation, and all of them 
are well-established prosperous companies with a 
large local business paying good dividends, and 
entirely independent of the unprofitable through 
business for a living. 





NOTES. 
Betc1an MeTAttureicaL Industry. 

THE production of casting pig in Belgium in the 
first half of this year was 23,875 tons ; that of refin- 
ing pig, 302,181 tons; and that of pig for steel, 
80,133 tons, making an aggregate of 406,189 tons. 
The corresponding totals, for the first half of 1887 
stood thus: Casting pig, 34,857 tons ; refining pig, 
250,446 tons; and pig for steel, 83,139 tons, mak- 
ing an aggregate of 368,642 tons. It follows that 
the production of casting pig in Belgium fell off in 
the first half of this year to the extent of 10,782 
tons, while the output of pig for steel was also 
reduced to the extent of 3206 tons. On the other 


hand, the production of refining pig increased to 
the extent of 51,735 tons, leaving a general excess 
of 37,547 tons over the output for the first half of 
1887. As regards iron, the production of rails and 
plates in Belgium in the first half of this year 
amounted to 58,590 tons, and that of iron of other 
descriptions to 211,080 tons, making an aggregate 





of 269,670 tons. As regards steel, the production 
of cast steel ingots, &c., in Belgium in the first 
half of this year amounted to 108,443 tons; and 
that of steel forgings, rails, plates, &c., to 90,852 
tons, making an aggregate of 199,295 tons. The 
corresponding production of iron in the first half 
of 1887 was: Rails and plates, 65,330 tons ; other 
descriptions of iron, 191,696 tons, making an 
aggregate of 257,026 tons. The corresponding pro- 
duction of steel in the first half of 1887 was: bast 
steel, ingots, &c., 88,447 tons ; steel forgings, rails, 
plates, &c., 91,959 tons, making an aggregate of 
180,406 tons. It will be seen that the production 
of iron rails and plates fell off in the first half of 
this year to the extent of 6740 tons ; on the other 
hand, the production of iron of other descriptions 
increased to the extent of 19,384 tons, leaving a 
general increase of 12,644 tons. The production of 
cast steel, ingots, &c., increased in the first half of 
this year to the extent of 19,996 tons ; on the other 
hand, the production of steel forgings, &c., fell off 
1107 tons, leaving a general increase of 18,889 tons. 
Upon the whole, it will be seen that the first half 
of this year was a progressive period in the annals 
of Belgian metallurgy. 


PERMEABILITY OF PoRTLAND CEMENT Mortars. 
A recent number of the Annales des Ponts et 
Chaussées contains an interesting article on the 
permeability of Portland cement mortars, by 
Messrs. L. Durande-Claye and P. Bebray. Incon- 
ducting a series of experiments on samples of 
cement mortar taken from various marine works in 
England, France, and Belgium, the authors ob- 
served that all these mortars were permeable. A 
block of the material placed in an earthenware dish 
in such a way as to divide the dish into two com- 
partments was rapidly penetrated by a 6 per cent. 
solution of magnesium sulphate poured into one of 
the compartments, leakage past the sides of the 
block being prevented by a water-tight joint of 
plaster. As the solution filtered through it was 
constantly removed by a syphon, and fresh 
solution poured in to the first compartment. At 
the end of sixteen days a fissure 3 or 4 centimetres 
long appeared in the bleck, and on the next day 
another crack was seen, the block swelling in the 
process. It was then determined to carry out a 
number of experiments with ordinary water, a 
solution of chloride of magnesium and one of 
sulphate of magnesium. The arrangement finally 
adopted was to close one end of a glass tube 
about 1} in. in diameter, with plugs of the 
cement mortar, the other ends of the tubes 
being closed with caoutchouc stoppers, through 
which passed glass tubes about 40 in. in length 
connected with Marriotte flasks containing the 
different solutions. The cement mortar used con- 
sisted in each instance, of one part by weight of 
cement to four parts of sand, mixed with quantities of 
water varying in different cases from .07 up to .12 
of the total weight of the mixture, and in all the 
experiments the rate of filtration was at first some- 
what rapid, but diminished as time went on, be- 
coming finally extremely slow. The glass tubes 
invariably cracked after seme days owing to the 
swelling of the cement plug, thus putting an end to 
the experiments. Three series of experiments were 
made ; in the first the mortar prepared with 9 per 
cent. of water was the least permeable, that mixed 
with 7 per cent. was extremely so, as was that pre- 
pared with 11 per cent. In the second series the 
best results were obtained with 11 per cent. of 
water, and in the third series with 10 per cent. 
The action of the chloride of magnesium, which was 
a 6 per cent. solution, was much less injurious than 
the solution of magnesium sulphate, which was of 
the same strength. Chemical analysis showed that 
the cements after being acted on by the latter re- 
agent, contained from .75 to .80 per cent. of sul- 
phuric acid, showing that in the double decom- 
position taking place between the calcium and 
magnesium salts, a portion of the calcium sulphate 
remained in the body of the mortar, and it is to 
this fact that the authors are disposed to attribute 
the dislocation of Portland cement masonry when 
exposed to the action of sea water, for whilst the 
magnesia produced is deposited in the state of a thin 
cream without consistence, the sulphate of chalk 
solidifies more or less completely in the crystalline 
form and develops considerable internal stresses. 


New Forms or PEecutiarn ARMATURES, 
The diminution of the force of magnetic attrac- 
tion exerted upon the armature, varies so rapidly 
inversely with the distance of the armature from 


the magnet, that in many forms of electric appa- 
ratus it is necessary to use some modification of the 
simple flat armature, and the devices to accomplish 
this purpose have been alike numerous and peculiar 
in their arrangement; some of the earlier ones 
being entirely mechanical in their nature as con- 
necting the armature with the end of a toggle joint 
so that the attraction of the magnet would tend to 
straighten the links, making a longer stroke and 
also more uniform distribution of magnetic force, 
the mechanical difficulties connected with such a 
linkwork prevented its practical application to the 
om for which it was designed. Other methods 
ave been ina similer manner by the use of two 
levers rolling upon each other whose convex sur- 
faces were ellipses, the points of suspension of the 
levers being the respective foci. And in this one 
the irregular force applied to the shorter end of one 
lever was converted into a uniform force again at 
the other end of the opposite lever. But for ope- 
rative electric devices there have been various 
forms of hollow armatures, Hjorth, in 1829, used 
electro-magnets with conical poles over which were 
placed two hollow armatures of similar form. 
Another inventor obtained a similar effect by 
making the hollow armature to the corresponding 
poles in the form of a wedge. An American in- 
ventor has recently designed a simple form of arma- 
ture in which the poles of the electro-magnet are 
cylindrical in the usual manner, projecting beyond 
the coils, while the armature is a strip of thin 
sheet iron coiled into aring. The result of this is 
said to be satisfactory because the selection and 
arrangement of the metal permits a very rapid 
saturation and withdrawal of magnetism. It has 
been said, on the basis of certain experiments, 
that the attractive force decreases nearly as the 
square of the distance, and sometimes even more 
than the square of the distance ; but the facts ob- 
tained from more extended observation appear to 
be, that the rate of diminution varies with the pro- 
portions of the magnet, the focus of magnetic attrac- 
tion being slightly within the end of the armature 
in a very short magnet, while in a long magnet it is 
at a greater distance. And it ison account of the 
vast number of conditions surrounding every ele- 
ment in the use of the magnet that the final appli- 
cation of a magnet for any specific purpose where 
exact results are required, must be by experiment 
and not predicated by computation. In the well- 
known Thomson-Houston system, magnets of pecu- 
liar form are used both in the regulator to the 
dynamos and also to the feeding apparatus in the 
arc lamps. These magnets are provided with pro- 
jecting poles whose shape is approximately that of 
the paraboloid, and they are provided with perfo- 
rated armatures. By means of careful experiments 
following preliminary calculations, the shape of 
these armatures and the proportions of the magnets 
have been determined to suit the various purposes 
for which they are adapted. In some of them the 
attraction of the armature is uniform throughout 
quite a large space, as when the armature approaches 
towards the centre of the magnet the part already 

rotruding through the aperture in the armature 
is exerting a contrary effect. In other instances 
the magnets are sv proportioned that the attractive 
force is diminished as the armature approaches the 
magnet. Mr. Waterhouse, the inventor of the 
Waterhouse electric lighting system, of Hartford, 
U.S.A., uses in all the regulating magnets con- 
nected with his system in the arc lamp mechanism, 
the governing attachment to the dynamo, and in 
the ammeters, magnets with armatures charged 
with the same a as the adjoining poles of the 
magnets, so that the magnets exert a repulsion 
instead of an attraction upon their armatures. The 
inventor states that the force of repulsion is more 
uniform and exerted through a longer distance than 
that of attraction. Mr. James J. Wood, electrician 
of the American Electric Manufacturing Company, 
of New York, claims to have made this discovery 
at an earlier date ; but at all events, it has not been 
previously applied in any electrical apparatus placed 
upon the market, 





SoutH AUSTRALIAN Pustic Works.—The construction 
of railways from Palmerston to Pine Creek and from the 
Peake to Angle Pole is progressing satisfactorily. A line 
from Palmerston to the Adelaide, 77 miles in length, is 
now open for traffic. A considerable advance has been 
lately made in the construction of the Beetaloo water 
works, and water is now available at a distance of 





80 miles from the source of supply. Settlement will 
accordingly be facilitated in a hitherto waterless country. 
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THE MORRIS RIFLE MAGAZINE. 

WE publish on page 191 illustrations of the Morris 
magazine as applied to the Lee or any other bolt rifle. 
There are, speaking broadly, advocates of two main 
classes of magazines for rifles, one declaring in favour of 
a magazine permanently built into the gun, of which 
the Schulhof and the Winchester are types ; the other 
favouring a system of detachable or semi-detachable 
magazine, of which the Lee and Mannlicher are repre- 
sentatives, In the Lee system from five to seven 
cartridges are packed in a metal box or frame contain- 
ing a spring and platform for pressing up the cartridges 
as they are pushed out of the box by the action of the 
bolt of the rifle. In the Mannlicher five or six car- 
tridges are packed in a metal clip and inserted into the 
rifle ; the act of inserting the cartridges thus packed 
compresses a spring permanently fitted in the rifle 
which forces up a cartridge at each stroke of the bolt. 
The magazine devised by Mr. Morris, whose name is 
so well known in connection with firing tubes and 
other gunnery devices, is a combination of the two 
systems of detachable and fixed magazines. It can be 
carried separately from the rifle, loaded with six or 
seven cartridges, and instantaneously inserted into the 
breech, and when its stock of cartridges has been ex- 

ended, the magazine can be refilled in place with 
oose cartridges, as shown in Fig. 2, almost as quickly 
as if the cartridges were already packed in separate 
receptacles, From twenty-six to thirty shots can be 
fired in a minute with this magazine from a pouch of 
loose cartridges, thus saving the expense and weight of 
carrying the ammunition specially packed in a number 
of metal cases or clips. 

There are only three working parts in the magazine, 
viz., the sliding door, the platform, and the spring (see 
Fig. 3), so that there is very little to get out of order, 
and it can be very easily cleaned, as by opening the 
slide free access is obtained to the interior. 

As will be readily understood, the magazine has 
many advantages; it can be kept detached from the 
rifle when the officer in command does not want his 
men to expend much ammunition, and it is especially 
adapted for volley firing, as three or four cartridges 
can be placed in the magazine as quickly as one round 
can be inserted into an ordinary bolt rifle. Its prin- 
cipal advantages, however, lie in the fact that it com- 
bines an insignificant first cost with great simplicity and 
durability ; that it can be re-charged very rapidly ; 
and that if, from sand or other obstruction, it becomes 
jammed, it can be taken apart, cleaned, and put 
together again on the field in a few minutes. 

We should add that the device has been approved 
by Lord Wolseley, Lord Charles Beresford, and others, 
and that a number have been ordered to be fitted to 
the new rifle for a practical trial. We predict a better 
success for the magazine than for the new rifle. 

The magazine can be seen at the offices of the Morris 
Tube, Ammunition, and Safety Range Company, 11, 
Haymarket. 


THE LATE MR. WILLIAM MUIR. 

Tur death of the late Mr. William Muir has re- 
moved another of the few remaining engineers who 
formed part of that early school of mechanics of which 
Whitworth and Nasmyth were prominent examples. 
If Mr. Muir did not occupy so important a place in 

ublic attention as did some of his contemporaries, it 
o no means follows that he was behind them in the 
knowledge of his art ; his modest disposition rendered 
him incapable of pushing himself forward, while his 
attention was so fully concentrated upon his work that 
he had no time or thought to bestow upon ernie 2 
widespread personal popularity. His tools carried his 
nanie all over the world, and wherever they went they 
testified to his integrity and ability. 

Mr. Muir was born at Catrine, in Ayrshire, on 
January 17, 1806. He received the ordinary middle- 
class education of the time, and was then bound 
apprentice to Mr. Thomas Morton, of Kilmarnock, a 
mechanic of great and very varied skill. The work to 
which he was put included the ordinary jobs which find 
their way intoa country shop, and in addition comprised 
the manufacture of carpet looms, bagpipes, and tele- 
scopes, his master having a great reputation for the 
two latter. On the completion of his apprenticeship, 
in 1824, he got work with the firm of Girdwood and 
Co., of Glasgow. In 1829 he was engaged with the 
Catrine Company, and in 1830 he was at Houldworth’s, 
of Glasgow. In 1831 he went to London, and entered 
the shops of Messrs. Maudslay and Field, where he soon 
became a foreman. In these works he met Joseph Whit- 
worth and James Nasmyth, and it is curious to note 
that all three eventually settled in Manchester. After 
being five years with Maudslay’s, Mr. Muir went fora 
short time to Holtzapffel’s, to whom he acted as 
traveller, and then he became foreman to Messrs. 
Bramah and Robinson. He stayed here until 1840, 
when Mr, (afterwards Sir Joseph) Whitworth induced 
him to go to Manchester and become manager in his 
works. It was while Mr. Muir was here that the cele- 

‘brated Whitworth system of screw threads was brought 
out, and a great portion of the credit belongs to him, 














He was also oars in the design and construction of 
the road-brushing machine, a new knitting machine, a 
radial die-box, a new boring bar, a bolt screwing 
machine, a planing machine for circular work, and the 
radial drill. But Mr. Muir and Mr. Whitworth were 
not congenial spirits, and it was not possible for them 
to work harmoniously. Consequently the connection 
ceased in 1842. 

An opportunity now occurred for Mr. Muir to turn 
his inventive faculty and great mechanical skill to good 
account. Mr, Thomas Edmundson, the originator of 
the railway ticket, was in need of assistance in the 
production of machines for printing his tickets, and 
offered Mr. Muir an order for their manufacture. To 
execute this he took a shop in Berwick-street, Man- 
chester, and set up for himself. The premises were 
soon outgrown, and he removed to Miller’s-lane, Sal- 
ford, and from thence to Strangeways, Manchester. 
Here the present business was developed. Among the 
many important orders which have been here executed 
we may mention one, in 1852, for new and special 
labour-saving machine tools and appliances for Wool- 
wich Arsenal, and another, in 1854, for a large quan- 
tity of machinery for the Small Arms Factory. Mr. 
Muir’s appropriate and expressive monument is to be 
seen in the Britannia Works ; those who are acquainted 
with the productions of those works will be best able 
to appreciate the value, importance, and varied excel- 
lencies that characterise the inventions and improve- 
ments that he effected in machine tools. 

Mr. Muir retired from active business some years 
ago, and settled at Brockley, London, where he died 
on June 15th of the present year. He married, in 
1832, Miss Eliza W. Dickinson, of Drypool, and had 
five sons, of whom the eldest is the London representa- 
tive of the firm, the fourth being the head of the 
works, and the fifth a civil engineer in Manchester, 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday the Spanish steamer Gracia, built 
and engined by Wigham, Richardson, and Co. for the 
Linea de Vapores Serra, was launched from the Neptune 
Works, Low Walker. The Gracia is a steamer 345 ft. 
between perpendiculars, 40 ft. beam, and 28 ft. depth, and 
is specially fitted up for the company’s service. The 
model of the ship and all the arrangements, which show 
many points of originality, are entirely due to the designer, 
Mr, Gilbert S. Goodwin, of James-street, Liverpool. 





The Abertay, a new screw steamer, built and engined 
by Messrs. William Simons and Co., Renfrew, to the 
order of Messrs, A. and A. Y. Mackay, Grangemouth, 
and under the superintendence of Mr. J. Donaldson, con- 
sulting engineer, after loading a cargo at Queen’s Dock, 
Glasgow, proceeded down the Clyde on Monday last on 
its trial trip. It carried 1300 tons deadweight cargo on a 
light draught, and ran the measured mile at Skelmorlie, 
when a mean speed of 10? miles was attained. The fol- 
lowing are the principal dimensions: Length, 230 ft. ; 
breadth, 33 ft.; depth, 15ft. 3in. ; with cellular double 
bottom for water ballast. The engines are on the triple- 
expansion principle, and of 750 indicated horse-power, 
the diameter of the cylinders being 17 in., 27 in., and 44 in. 
respectively, with a stroke of 30in. Steam is supplied bv 
two mild steel boilers having Brown’s patent furnaces and 
Kirkaldy’s Compactum feed water heater. They work at 
a pressure of 160 1b. per square inch. 





The patent hopper dredger Sode-ga-ura-Maru, recently 
constructed by Messrs. William Simons and Co., Ren- 
frew, for the purpose of effecting harbour improvements 
in Japan, has completed her trials on the 
very satisfactory results. The construction of the bow of 
this vessel is a novel arrangement of the builders, and is 
designed specially to enable the buckets to dredge close 
to quay walls, and also dredge from the water level to a 
depth of 30ft. Its hopper has a capacity for 300 tons of 
dredgings, and the side shoots are so constructed as to be 
cagalis of filling “iy = barges alongside as well as its 
own hopper cavity. The dredging gearing is adapted for 
working either in hard or soft material, and has a bucket 
lifting capacity of about 300 tons per hour. Steam moor- 
ing winches are fitted at bow and stern for head and side 
cutting, having treble barrels, each working independently. 
The engines are of the compound surface-condensing type 
of 250 indicated horse-power, the boiler being of steel con- 
structed for a working pressure of 90 lb. per square inch. 

A screw steamer, the Tangier, was successfully launched 
from the yard of Messrs, W. Doxford and Son, at Pallion, 
on Tuesday, August 21. Her principal dimensions are: 
a between es 265 ft. ; breadth, 37 ft. ; 
depth, 18ft. 6in. The engines are i ar ng cae with 
three cranks and all Messrs. Doxford’s latest improve- 
ments, the cylinders being 21 in., 33 in., and 54in. in dia- 
meter respectively, and the stroke 36 in. They are supplied 
with high-pressure steam from exceptionally large boilers. 





AmErRIcAN RartroaD Buiipinc.—The aggregate length 
of new railroad completed in the United States in the first 
half of this year was 3320 miles. This total must be re- 
garded as a close approximation only, as it is confined 
to thirty-six States. The largest construction effected in 
the first half of 1888 took place in California, in which 
397 miles of line were completed. Kansas and Georgia 
each ranked second with a construction of 295 miles. Texas 
came third with a construction of 179 miles, and Ken- 
tucky fourth with a construction of 177 miles. 
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THE ITALIAN IRONCLAD “LEPANTO.” 
Steam Trials of the Royal Italian Ironclad *‘ Lepanto.”’* 
By Major Naor Souiani, Member. 


Tue Royal Italian ironclad Lepanto underwent recently 
a series of trials at sea which are interesting, both in 
themselves and with reference to the size and type of the 
ship and the power and type of her engines and boilers, 
It is, in fact, the first time that a power of 16,000 I.H.P, 
has been developed on board an ironclad, giving her a 
speed of over 18 knots, and that a large number ot loco- 
motive boilers, in connection also with boilers of a dif- 
ferent kind, have been worked together with complete 
success. 

I have got permission from His Excellency the Minister 
of Marine, Mr. B. Brin, the designer of the ship, to put 
before this Institution the results obtained, hoping that 
their record, enhanced in importance by the considerable 
amount of attention that this type of ship has attracted 
from the naval and engineering world, will be a useful 
addition to the knowledge already gained on the propul- 
sion of modern warships. 

A description of the Italia, the sister ship of the 
Lepanto, was given some time ago in scientific news- 
papers (ENGINEERING, February 17, 1888, page 158), and 
therefore I shall restrict myself here to the principal 
dimensions and data of the Lepanto that have a bearing 
on the subject. 

The principal dimensions of the Lepanto are as follows: 


Length between perpendiculars 400 ft. 6 in. 
Breadth ... sth ee mt él (Ob; , 
Depth, moulded... ony ag wa Sep gs 

Mean draught, normal... ee ee 
Area of midship section 1843 sq. ft. 


Displacement... Sos 13,851 tons 


The ship is entirely built of steel, and has no sheathing 
on her bottom, differing in this respect from the Italia, 
in which the steel bottom is sheathed with wood and zinc. 

The internal divisions are pretty much the same in both 
ships, with the exception of the boiler-rooms, which are 
differently arranged on account of the different type of 
the boilers. 

The Italia is fitted with twenty-six boilers of the 
Admiralty oval marine type, divided into six compart- 
ments, three forward the engine-rooms and three aft, 
each compartment having its own funnel. 

On the Lepanto there are also six compartments of 
boilers, similarly situated, as shown on Fig. 1, but only 
the two near the engine-rooms have marine oval boilers, 
four in each, and the remaining four compartments have 
locomotive boilers, four in each, making a total number of 
eight oval marine boilers and sixteen locomotive boilers. 
Their arrangement is clearly shown on the engravings, 

The locomotive boilers, which form, perhaps, the most 
interesting feature of the machinery, deserve special 
notice. There are two furnaces in each boiler, separated 
by a longitudinal water space, which, however, stops 
short of the tube-plate, leaving a passage between, above 
the bridge. The furnaces are just as long as the firegrate, 
but to prevent the fire damaging the tubes, and to insure 
a good combustion of the gases, a high hanging inclined 
baffle brick bridge is fitted, as usual in railway practice, 
in each furnace at the end of the firegrate. The bottoms 
of the ash-pits form water pans to keep the grates cool ; 
the latter are made with longitudinal cast-iron rocking 
bars. The oval boilers have three furnaces, each dis- 
charging in one common combustion chamber. Their 
grates have ordinary firebars # in. thick, with § in. inter- 
stices. Their are four tunnels—two for the forward set 
of boilers, and two for the after one. In each set the 
oval and the locomotive boilers have each their own 
separate funnel. The boiler rooms are provided with 
twenty fans—four in each oval boiler room, and three in 
each locomotive room—capable of maintaining an air 
ressure of over 24 in. of water in the former, and of 4 in. 
in the latter. The main engines, four in number and 
arranged in four separate compartments at the centre of 
the ship, are of the well-known type of Messrs. Penn, 
with three equal vertical cylinders, as applied on Her 
Majesty’s ships Ajax and Agamemnon, working compound 
at moderate power, and direct at full power. The cy- 
linders are steam-jacketted, and fitted with a double 
ported flat slide valve, having an expansion valve working 
on its back, which allows of any degree of cut-off being 
fairly obtained. The main engines work their own air 
and main feed pumps, the circulating pumps only being, 
as usual, moved by independent engines. 

The following are the leading particulars of the engines 
and boilers : 

PARTICULARS OF MACHINERY. 


Oval Boilers. 
Boilers : 
Number of boilers .. 8 
Height Si ai 14 ft. 7 in. 
Width.. a6 ve ree eres 
Length i a hi “ Wisp Bins 
Furnaces and combustion chambers : 
Number of furnaces in one boiler 3 
Diameter 99 wd st 38 ft. 2 in. 
1D; ee ee ee Zs 4 
Width of combustion chamber. . ~~ Se 
ep’ ” ” ° 2 ” 2 ” 
Height ow ob bias 6% 63: @,; 
Capacity of furnaces and combustion 
chambers in one boiler above fire- 
grates oe 4) HA ne ée 240 cubic feet 
Grates: 
Length of grates .. os 6 ft. 6 in. 
Area of grates in one boiler 59, 85, 
Arrangement of firebars .. : Longitudinal 
Type of firebars .. oe od Ordinary 








* Paper read at the thirtieth session of the Institution 
of Naval Architects, at Glasgow, July 26, 1888, 























Aue. 24, 1888.] 


ENGINEERING. 





195 








Material of firebars Tron 

Thickness of firebars : j in. 

Interval between firebars $5, 
Tubes : 

Number of tubes in one boiler .. 306 

Material = ar ‘<s aa “ Brass 

Length of tubes between eee ie 7 % 3 in, 

{internal .. ev 2} in. 
Diameter of tubes ‘Lexternal . : 
Area through tubes in one boiler a 12.6 sq. ft. 
tubes 1744 

Heating surface in one boiler { total . 1920 = 
Total for all ani oval anes 

Grate area ‘ = ~ 478.4 ,, 

Heating sities tubes | +" i o00 . 

Area through tubes oa =" 100.8 ,, 

Water surface 862 ,, 

bp os of furnaces and combustion 

chambers above firegrates ‘ - 1920 cub. ft. 

Capacity of steam chamber 2560 

Weight of water 124 tons 
Funnels: 

Number of funnels. . os 2 

Size (oval) .. . 5 ft. 6in. x7 ft. 4 in. 

Height above 2 firegrate xa re 76 ft. 

Area .. oe - von 80.6 sq. ft. 

Feg. 1. 


Coerricvenrs OF Pentonmance 









Ratio of 
Tube > heating surface 27 
Grate area tai! tere! ety ; 
Total heating surface 32.1 
Grate area ’ 
Area through tubes 0.211 
Grate area 
Area of funnels 0.168 
Grate area 
W ater surface 
ei iolennne 1.8 
~ Grate area 
Capacity of steam chamber 5.35 





Grate a 


Capacity of f of furnace >and combustion chambers 4 


Load on safety valves 


Fans: 
Number of fans 


Diameter of fans { 


Type of engines 


Boilers : 


Number of boilers . 


Height 
widen i. 


Dlensdber of barrel . 


Furnaces : 


rg of furnaces in one boiler 


Widt 


” 


Grate area 
60 lb. 
= nC aa 8 
four .. os on 4 ft. 6 in, 
four 6 ft. 
he Brotherhood 
Locomotive Boilers. 
16 
9.ft. 6 in 
in front pias | get 
14 ” 5 ” 
6 Ty 
2 
3 ft. 3 in. 











Length of furnaces 
Height of crown above firegrate 
Capacity of furnaces in one boiler 


Grates : 
Length of grates .. 
Grate area in one boiler 


Arrangement of firebars 
Material 
Type 


| Tubes: 


Number of tubes in one boiler .. 
Material 


internal 
Diameter of tubes extn 


Area through tubes in one boiler 
Heating surface in one boiler {we 


\ total 


Total for all sixteen locomotive boilers : 
Grate area 
tubes | 


Heating surface { total 


Area through tubes 
Water surface 


Speeo in Knore 


Capacity of furnaces and combustion 


cham bel above firegrates 
Capacity of steam chamber 
Weight of water F 


6 ft. 8 in. 
260 cub. ft. 
6 ft. 6 in. 


| 
42.2 sq. ft. 
{ Longitudinal | 


sa rocking. 


Cast iron 


a Having side inclined 
** (combed air  sined 


Length of tubes between tube-plates |. 





376 
rass 

7 ft. 7 in. 
1} in. 

2 ” 
6.27 sq. ft. 
1490 
1670 


675.2 sq. ft. 
23,840", 
26,720 ,, 
100.3 ,, 
tas. 


140 Tone. 
130 


120 


| 


4160 cub. ft. 
3360 —,, 
105.6 tons 











| Funnels: 
Number : funnels. . we 2 
Size (oval) . .. 6 ft. 4 in. x8 ft. 2in 
Height > ae e firegrate - 72 ft. 
Area .. 94 sq. ft. 
Ratio of 
Tube heating surface 35.3 | 
Grate area } 
Total heating surface 29.6 
Grate area 
Area through tubes 0.15 | 
Grate area ; 
Ares of funnels 0.14 
Grate area 
Water surface 2.09 
Grate area 
Ratio of 
Capacity of steam chambers ; 4.98 
-  @rate area 
Capacity of furnaces and combustion chambers €.16 
pcthy Grate area 
Load on safety valves ee 60 Ib. | 
8: 
Number offans_ .. as ‘cf | 
: four . Gin. 
Diameter ,, { eight 6 ft. 
Type ofengines .. Brotherhood 





Engines. - - on 
— = { Three equal verti 
Description of engines ) cylinders, Penn’s type. 
Main engines : 
Number of _ ines at 4 
inders in one engine ey 3 
Diameter of eylinders : 54 in. 
Stroke a 90 .. 
Number of cranks in one engine.. 3 
Angleofcranks .. 120 deg. 
Collective eae horse-power 18,000 
volutions . = es 96 
| <ieniaiinens 
Number of condensers .. 8 
Collective cooling surface 31,300 sq. ft. 
"Propellers 
enaiber of pen 2 
Description .. Admiralty 
Diameter. a 20 ft. — in. 
Number of blades “a 
Pitch . aa 20 ft. bi in. 
Pitch ratio <. 1 
Surface of blades in one propeller 80 sq. ft. 


PARTICULARS OF TRIALS. 
The trials were to be made in accordance with the fol- 
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lowing programme, proposed by Messrs. John Penn and 
Se , and accepted by the Ministry of Marine: 

’A trial with only two oval boilers lighted, and the 
ia engines only at work on the compound system, to 
ascertain the most economical steaming of the ship. 

2. A trial with the — oval boilers lighted, the four 
engines working compound. 

3. Ditto, with the four engines working direct expan- 
sion. 

4. A forced draught trial with only the after set of 
engines and boilers at work, the engines working direct. 

5. A forced draught trial with all eight oval boilers 
and eight locomotive boilers lighted, the four engines 
= direct. 

. A full-power forced draught trial or trials, with all 
the engines and boilers at work, the engines working 

irect. 

This programme was not completely carried out, on 
account of the ship having been put in commission, which 
prevented the final 18,000 LH.P. trial being made. It 
went, however, far enough to show what can be expected 
from the engines when working at their fullest power. 

The trials were made along the eastern coast of the Gulf 
of Genoa, from Spezia to Genoa and back, the two runs 
being altogether of over 80 nautical miles. A portion of the 
forward run from Spezia to Genoa was taken in each 
trial, to bring up the engines to the desired speed. The 
speed of the ship was ascertained by means of bearings 
on well-known points on shore in both runs. The bottom 
of the ship was fairly clean, the ship having been docked 
on March 1, viz., about one month before the trials. The 
ship was fully laden in all the trials, with very slight dif- 
ferences of draught. The indicated horse-power deve- 
loped was ascertained from the indicator cards of the 
main engines, without taking any account of the steam 
used for auxiliary purposes. The trials were carried out 
under the direction of Mr. J. W. Fairley and Mr. May, 
who represented the firm, and of Mr, Holland, the engi- 
neer in charge. 

All the results obtained and the conditions of trials are 
figured on the Table on the next page, and to them the 
| following remarks will serve as an illustration. 

One of these remarks is of great importance, as it refers 
to the behaviour of the locomotive boilers, which was per- 
fect. After the rather discouraging experience with 
| locomotive boilers working in sets on board some ships, 
|as the Flavio Gioja of the Royal Italian Navy, and the 
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PARTICULARS OF TRIALS. 





Sea 

Wind... oe 

Mean draught .. ‘5 
Area of midship section 
Displacement .. oe 
Wetted surface 

Mean speed of ship . 
Indicated horse-power 
Number of boilers used 


» engines ,, ae 
Mode of action of engines .. 


Area of firegrate used 


Heating surface used {Total 
Oval boilers .. Ke 
Locomotive boilers .. 
Engine-room .. 

§ Oval boiler stokeholes ‘ 
( Locomotive boiler stokeholes 


Mean steam pressure in pounds per sq. in. 


Mean air pressure in inches of water 
Cut-off er ak cylinders 


Ratio of expansion eae on. as bs om 
> li 
Mean pressure in pounds per sq. in. { a cylinders... 
», vacuum in condensers 
Revolutions per minute 
Apparent mean slip per cent. oe 
Mean speed of piston per minute .. 
1.H.P. per sq. ft. of grate ve 
Heating surface per I.H.P. in sq. ft. 
Coal used per hour, in tons.. ~ bs ‘ ; 
- I.H.P. per hour, in pounds Boh ee + 
Coal burnt per sq. ft. of grate per hour { focal basher Ib. 
Steam used per I.H.P. per hour as shown by indicator cards cs 


” 


§ Tubes. : 
( Total .. 


Polyphemus of the Royal English Navy, some fear was 
entertained that similar troubles might be experienced 
with the Lepanto, in which the difficulty appeared to be 
still greater, considering the larger number of boilers to 
be worked together in so — different separate com- 
partments. But nothing of the kind happened, nay, 
everything went to prove the contrary. From the very 
beginning of the preliminary trials which took place 
towards the end of last year, the locomotive boilers gave 
evidence of their good working, which went on increasing 
trial after trial, so as to be now an established fact. They 
never primed or gaveany trouble whatever. The feeding 
was occasionally uncertain, but the fault was due to air 
that collected in the main feed pipe. This imperfection 
was removed, and on the last two trials the feeding was 
quite satisfactory. After each one of the last three forced 
draught trials the locomotive boilers had tubes leaking, 
but in smaljl number, and not more, comparatively, than 
the oval boilers, which, even in this respect, did not 
behave better. Moreover, there were discrepancies be- 
tween the different compartments of boilers, locomotive 
as well as oval, which shows that the management of the 
fires has a good deal to do in this matter. 

Tho ventilation of the locomotive stokehold is excellent. 
The fans being fitted on top of the boilers, no current of 
air strikes the floor, and a thorough cool ventilation and 
forced draught are obtained without any inconvenience 
whatever from coal-dust. The same may be said of the 
oval boiler stokeholds, where the fans are fitted on the 
wings behind the boilers, but although the supply of air 
is ample, the temperature does not during forced draught 
fall so low, probably on account of the boilers facing each 
other. The mean temperature of the oval boiler stoke- 
holds was about 106 deg. against 88 deg. in the locomotive 
boiler stokeholds, while the atmospheric temperature 
oscillated about 58 deg. 

The engines worked very satisfactorily all through 
the trials, without the slightest hitch occurring in an 
part of the whole machinery. ‘This circumstance helped, 
no doubt to some extent, the zood performance of the 
boilers, which had never to be checked or hampered when 
in full swing. 

The power of 16,150 I.H.P. on the last trial was 
developed by the engines with a mean air pressure 
of 1.9 in. of water in the locomotive boiler stokehold, 
and of 1.6 in. in the oval boiler stokehold, the coal burnt 
per square foot of grate per hour being 51 lb. in the 
former and 38 lb. in the latter. But as at the preliminary 
partial trials mentioned above, the oval boilers were 
worked up to 24 in. of pressure and the locomotive boilers 
up to 34 in. with perfect success, burring 45 lb. and 68 lb. 
of coal respectively per square foot of grate per hour, there 
is evidently room left for more power. The gain in speed 
which would follow such increase of power is, however, not 
very great, as is clearly apparent from the results of the 
last two trials, and still more from the I.H.P. curve, 
shown on Fig. 2, of which something will be said here- 
after. 

A very good performance was that obtained on the 
sixth trial (April 28), when, with only two-thirds of the 
boilers at work, the engines developed over 12,000 I.H.P. 
(two-thirds of the total power), driving the ship at nearly 
17 knots. The cut-off being at 0.175 of the stroke, the 
steam worked with a ratio of expansion 4.35, which, from 
the consumption of water shown by the indicator cards, 
appears to give the most eflicient performance of the 
engines at great power. 

A circumstance deserving notice is that all these trials 


TRIALS. 


1 2 | 3 4 
April 4. April 7. April 11. April 14 


5 6 
April 28. April 28. 








Calm 

Light N.O. 

30 ft. 4 in. 
999 


Calm 

Light N.O. 

30 ft. 3 in. 
1,993 
14,810 


Calm Rather rough 
Fresh N.O. 


30 ft. 3in. 


4 
Direct 
478.4 


13,952 
16,330 
37 
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were carried out with the ship’s stokers, who for the 
greater part were not yet trained for forced draught 
stoking. 

Regarding the efficiency of the engines, although the 
consumption of coal was the lowest on the first trial, when 
the two after engines were acting compound at very low 
power with a great ratio of expansion (about 11), this con- 
dition of working does not appear to be the most efficient, 
as the consumption of water shown by the indicator cards 
was greater on this trial than on the next when the ratio 
of expansion was reduced to 3.5 only. The same thing 
happens, although in a less marked degree, when the 
engines act on direct expansion, as there is no material 
difference in the consumption of steam over four expan- 
sions. Below this ratio the consumption increases, as 
may be seen from the results of the last two trials. 

To have more complete data of the ship and engines’ 
performance, besides the trials above mentioned, runs 
were made on the measured mile to ascertain the speed 
of the ship corresponding to the lowest possible speed and 
power of the engines; also the power and speed of the 
engines for a speed of about 10 knots of the ship. The 
results are as follows: 

Knots. Knots. 
Speed of ship ‘ 2.7 10 
Revolutions. . . 15 65 
Indicated horse-power 158.6 2403 

Now I beg to call attention to Fig. 2, in which the 
results relating to the ship’s performance are graphically 
recorded, in connection with the E.H.P. curve, as was 
determined by experiments on the model of the Italia 
made for the Royal Italian Government by Mr. R. E. 
Froude at Torquay, by the kind permission of the Ad- 
miralty. The E.H.P. curve a a corresponds to a displace- 
ment of 14,784 tons, which is approximately the mean 
displacement of the Lepanto at the various trials, The 
Lepanto being a finer ship than the Italia for the same 
displacement, the ordinates of curve a a should be lowered 
a little, but, considering that the bottom of the Lepanto 
was not perfectly clean, curve aa may be accepted as 
sufficiently correct ; )b is the I.H.P. curve; dd is the 
** indicated thrust curve,” as it results from the I.H.P. 
curve. The dotted line at the bottom of curve dd is to 
show the increase of thrust due to the friction of the 
forward set of engines if they were acting at low powers 
with the after set. 

According to this curve the initial friction of the engine 


would be about 7.5 per cent. of the load at full power ; fF bour is now to hand. 
is the ‘‘curve of the net resistance of the ship” as it results | considerable amount of dredging on the bar. The 


from the E.H.P. curve. 

It will be noticed that the undulation characteristic of 
the E.H.P. curve aa and of the net resistance curve ff 
at about 16.5 knots, is faithfully reproduced on the 
I.H.P. curve bb, and on the indicated thrust curve d d, 
giving strong evidence of the correctness and importance 
of the method of investigation devised by the late Mr. 


Froude. 

Curve cc gives the ratio aE =p, viz., the propul- 
sive coefficient or the “‘ net total efficiency of propulsion,” 
which slightly increases at the higher speeds when it 
approaches to the standard value 0.50. Curves m m and 
nn give the ‘‘ coefficient of performance” for displace- 
ment and midship section. Curve gg gives the ratio 
between the net resistance of the ship and the indicated 
thrust. Curve A A gives a similar ratio when the initial 
friction of the engines is taken off from the indicated 
thrust. All these coefficient curves cc, mm, nn,gg,hh, 


Pp. | 


show more or less an undulation at about the same speed 
at which there is a marked change on the curve of E.H.P. 
Curve 7 r in Fig. 3 gives the I.H.P. in function of revolu- 
tions, 

By following the method of investigation devised by 
Mr. R. E. Froude, and illustrated in his paper ‘‘ On the 
Determination of Dimensions for Screw Propellers,” read 
at the Institution of Naval Architects, 1886, I have 
approximately determined for the maximum speed of 
18.38 knots the efficiency of the Lepanto’s screw pro- 
pellers, which would have an abscissa value, 10.75, very 
close to maximum efficiency. This abscissa value and the 
corresponding net total efficiency of propulsion are plotted 
on Fig. 4, which is the reproduction of Mr. Froude’s 
standard curve for the efficiency of screw propellers, as 
illustrated in his paper above mentioned. With this 
abscissa value the true slip of the Lepanto’s screw pro- 
pellers at the speed of 18.38 knots would be about 20 per 
cent., while the apparent slip is only 24 per cent., leaving 
eg per cent. for the speed of the wake that follows the 
ship. 





Tron OrE IN Wisconsin.—A large deposit has been 
a up near Wausau, in the central part of Wisconsin. 

he ore is reported to contain 67 per cent. of metallic ore, 
and to be low in sulphur and phosphorus, 


ANOTHER GREAT AMERICAN OBSERVATORY.—Denver is 
about to have an astronomical observatory. The dome 
of the Denver Observatory will rise from a plain and 
will have a great elevation. The building and instru- 
ments have been provided through the liberality of 
Mr. W. B. Chamberlain, of Denver. The covering of the 
dome is of galvanised iron. The weight of the dome will 
be about 12 tons; the devices for making it revolve easily 
are ingenious, it being sought to substitute rolling for 
sliding friction. The telescope, which is now being com- 
| pleted, will be a valuable instrument. The diameter of 
| the object glass will be 20in., and the length of the 
| tube about 26 ft., of the best hard rolled steel. 





| QurENSLAND Rivers AnD Harpours.—Mr. Nisbet, 
| chief engineer of the Queensland harbours and rivers de- 
| partment, is making his annual visit of inspection to the 
| northern ports of the colony. Sir J. Coode’s report onthe 
means advisable for the improvement of Normanton har- 
It points out the necessity of a 
ydra, 
| which is the latest dredge built in Brisbane, will leave in 
a short time to undertake this work. Tenders of Messrs. 
Brand and Dyborough, of Townsville, for the stonework, 
and of Mr. Porter, of Brisbane, for the pilework in con- 
nection with Thursday Island jetty, have been accepted. 
In the Burnet, a dredge is busily at work on the upper 
flats clearing out the cuttings which were originally 
deepened to 9 ft. at low water, but have since silted up 
slightly. The dredge Maryborough has completed a 
cutting in the Sandy Island Straits at a place which is 
known as Snout’s Point, and will continue the dredging 
between Wide Bay and the mouth of the Mary. The 
dredge Hydra has lately been at work deepening the 
Bulimba Reach to 20 ft. at low water, and the Groper 
has been employed in the Brisbane Reach dredging in 
front of the wharves, where the bottom has silted up a 
little. The dredge Bremer is at the Nerang Creek, 
endeavouring to form a better channel for the trading 
boats which run up to Nerang. 
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RECORD. 
Compitep By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THd ACT OF 1883, 
The number of views given in the Specification Drawings is stated 
es ques none Gre Gumttened, dite 
Specification is not illustrated. 


&c., of the Communicators are given in italics 


Cc of Speci; may be obtained at 88, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, i 
ER LACK, Esq. 


amount of gpa and postage, addressed to H. 
The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
a peo may at any time within two months the date of 
advertisement of the acceptance of a complete specification, 
ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


6973. J. H. Hall, Sidcup, Kent, and D. Parry, 
Llandegla, Denbigh. Improvements in or relating 
to Machines for g Casks or Barrels. [lld. 6 
Figs.) May 12, 1887.—The operation of making a cask by this 
special machinery is as follows : To set the machine, supposing 
the uprights Q, Q!, and with them the hydraulic mechanism, are 
at their greatest distance apart, and the rings P, P! are opened 
outwards on their pivot pins P2, P2, the rams X, X! of the 
hydraulic mechanism being at their top stroke or idle, the clutch 
wheel H is first shifted in contact with one of the pulleys J to 
rotate the shaft G to bring the two blocks K, K towards each 
other to expand the heads M to the diameter of the intended cask, 
and the clutch H is then thrown out of gear, The two shutters 
N', N'of the ring frames N, N are then thrown open, and the 
selected number of staves to form the barrel are placed between 
horn-plates N?, N? in a superposed manner on the flat. The shaft 
C through the friction gear F F and shaft Dis now thrown in 
action by a pressure on the foot-plate d, causing the blocks K, K and 
heads M, M to rotate at the will of the operator until all the staves 
become lodged in a circular manner on the heads M, the staves 
being retained in their respective positions by a slight touch 
against the inner faces of the rings N, N. The friction clutch F 
is now thrown out of gear, and the shaft Ris reversed by hand 
to bring the two uprights Q, Q', and also the two hydraulic 
cylinders towards one another so that the ropes V, V' appear 
some little distance over the ends of the staves. The rams are 
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then worked to compress the ropes V, V! upon the circle of staves 
which bring their narrowed side portions into contact and so 
reduce the diameter at each end, leaving the belly part intact 
upon the heads M, M. A trussing hoop Y is now placed round 
each end of the cask and fastened thereon by folding down the 
lever Z. The two ropes V, V1! are now released, and the two 
rings P, P' swung round so as to inclose the ends of the cask, and 
the shaft C is again set in motion to rotate the cask which is now 
fixed tightly against the heads M, M. During this rotation of the 
cask the operator by a movement of the levers a, a, causes the 
saws U, U to cut off the ends of the staves to a uniform length. 
Directly after the saws U, U have commenced their work, cutters 
U', Ul, on the same spindle a', a', commence to chamfer the 
inside edges of the cask, and at the same time saws U2, U* cut 
the grooves into which the two heads are to be placed. The saws 
are then returned to their first position by shifting the brackets 
8, S', by means of the handles a, a, and the rotation of the heads 
M, M is stopped. The two uprights Q, Q’ are then moved apart, 
and with them the hydraulic cylinders and also the rings P, P?, 
which are again swung round on their pivot pins P2, P? to open 
them out. Theclutch-wheel H is then thrown into gear with the 
oppaeite pulley J to rotate the shaft G in order to open out the 
blocks K, K, and consequently decrease the diameter of the heads 
M, M, which allow the cask to be pulled endwise out of the 
machine. The cask thus far made is passed over to the cooper to 
he headed and hooped in the usual way. (Sealed June 15, 1888). 


SMALL TOOLS. 


7348. A. E. Stayner and W. Roberts, Sheffield. 
Improvements in the Manufacture of Coke and 
similar Forks. (8d. 4 Figs.) May 20, 1887.—q@ is the part 
of the apparatus which is fixed and against which the fork is 
pressed by the parts b, c soupedarel, to ‘‘square set” the 
bar and prongs, and straighten the top part of the prongs; i, i 
are projecting pieces which pass between the prongs of the fork, 
and the bottom of the spaces between these pieces correspond 





with the finished conformation of the top part of the prongs and 
the under part of the bar. A movable die b having a recess 

correspond in shape with the top part of the bar is caused to press 
the bar on the fixed part of the apparatus. The part c is also mov- 
able and has-projecting pieces j, j, the ends of which correspond 
with the width of the fork prongs and the spaces between the pro- 
jections i, i, on the fixed portion. The part cis used to force the 
prongs home into the spaces between the projections i, i, The 
fork is heated and placed on the rack or projecting pieces i, i of 
the fixed part of the apparatus and forced home by the movable 





piece c, which straightens the prongs and bars. The piece c is 
then slightly slackened, and the piece b forced on the top of the 
bar, which finishes the operation of square setting. The square 
setting is all that is required until the straps or socket for attach- 
ing the handle to the fork is welded to the plug p, when the prongs 
are straightened and dished by being pressed between top and 
bottom dies, corresponding with the finished shape it is desired to 
give the fork, and these dies finish the straightening and dishing 
atthe same time. (Sealed June 15, 1888). 


7517, T. Tyzack, Sheffield. Improvements in 
Saws. (6d. 2 Figs.) May 25, 1887.—This invention relates to 
means for readily attaching and detaching blades of saws so that 
the saw blade may be renewed without the necessity of a new 
frame or handle. The saw frame is constructed in such a manner 
that by screws, springs, latches, slots, or other contrivance or 
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arrangement, the saw blade can be removed and replaced at will 
and ther blade substituted. a@ is the frame, b the saw blade, 
cand d slots in which the blade is held. In Fig. 1 the blade is 
held by ascrew e. In Fig. 2 a spring f is employed in place of 
screw e and is controlled by a part g hinged at h as shown. (Sealed 
June 15, 1888). 


PUMPS: 


5005. W. Clarke, J. B. Furneaux, London, and C. 
Dowsen, Gateshead-on-Tyne. Improvements in 
Steam or Power Pumps. (8d. 4 Figs.) April 4, 1887.— 
This invention relates to a construction of steam or power pumps 
whereby suction and delivery valves can be dispensed with. In 
the case of a duplex pump having two water cylinders adjacent to 
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each other the piston or plunger in each is so formed as to furnish 
three annular spaces in its length, the centre space being the suc- 
tion opening and the two outer spaces being the delivery openings, 
Water enters either cylinder first into the centre annular space of 
its piston and the motion of the piston of the other cylinder draws 





the water through a port in the first cylinder into the second 
cylinder. On the return stroke of the piston in the second 
cylinder the water is forced out through the delivery port of the 
first cylinder, the piston in that cylinder then having its annular 
delivery space in position to allow of tbe water passing out 
through this Lap Thus the piston in each cylinder is made to 
serve as and in lieu of suction and delivery valves for the other. 
In the figures the plunger E* is rising toward the top and at its 
mid stroke ; the agg mage E! is just commencing its stroke in 
the same direction. ater is being drawn in at the bottom of 
plunger E4 through the port R and through this e from the 
annular space F? and through the inlet opening C. At the same 
time water is being forced out at the other end of cylinder H 
through the port P down its passage to the annular space F', and 
thence through the outlet opening A. By the time the plunger E? 
has reached the end of its stroke the plunger E! is arranged to 
reach mid stroke, and the suction and delivery openings are then 
in the reverse positions and ready for the plunger E* to draw and 
deliver water through the passages it had been using for the re- 
verse pu during the upstroke. Similarly the plunger E? 
opens and shuts the suction and delivery ports for admitting and 
discharging the water pumped by plunger E'. This invention is 
applicable to any even number of pump cylinders arranged with 
a suction and discharge common to all. (Sealed June 22, 1888). 


GRINDING, &c. 


London. Improvements in 
Hard Substances and , > 


6951. J. F. Brinjes, 
Reducing or Grinding 
Machinery or Apparatus Employed therein. 

4 Figs.) May 12, 1887.—This invention consists essentially in 
reducing or grinding hard substances by the combined and simul- 
taneous action of impact and abrasion produced by a pair of jaws, 
one of which may be stationary whilst the other receives a to- 
and-fro and an upward and wouweeed reciprocating motion. 
For this pu the centre F of oscillation of the reciprocating or 
moving jaw Dis situate behind, and by preference, though not 
neceesarily, in a plane lower than the bottom edge of the acting 
face of the said jaw. This face is more or less inclined outwards 
or towards the opposing jaw from the top to the bottom of its 
upper portion d, being at a greater distance from the centre of 











oscillation than its lower portion d'. The result of this arrange- 
ment is that on imparting a reciprocating movement to the moving 
jaw D on its fixed centre, the upper portion of the acting face of 
the jaw D will not only approach towards and recede from the 
acting face of the opposing jaw C, thus producing the effect of 
impact upon the substances under treatment between the jaws, 
but will also at the same time by reason of the position of the 
centre of oscillation F, cause the acting face of the moving jaw to 
move downwards and upwards alternately in a vertical arc of a 
circle in front of the opposing jaw, thus at the same time pro- 
ducing a rubbing or abrading action on the substance operated 
upon. Fig. 2 illustrates a machine provided with two recipro- 
cating or moving jaws D, D opposed to each other. (Sealed June 
8, 1888). 

7439. P. Haddan, London. (H. Richardson, Boston, 
Mass., U.S.A.) Improvements in Machinery for Grind- 
ing Spherical Balls. [sd. 4 Figs.) May 21, 1887.—A driv- 
ing eo d is fixed on a shaft C passing through a tube B 
carried by the standard A. Fixed concentrically on the shaft C 





above the tube is a conic frustrum D which is arranged concentri- 
cally within an aperture or race d' in a horizontal ring E. The 
ring E is pivotted to an outer ring F which it is in turn pivotted 
within the prongs of a forked lever Gfulcrumed to the standard 
A. Under the race d! is a tubular grinder H supported by a disc h 
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provided with a driving pulley i which revolves on an eccentric I, 
whereby the upper or grinding surface of H is caused to revolve 
eccentrically to the race, and is thus prevented from becoming 
grooved by its action upon the balls. A rotating disc or “‘ re- 
volver” M is fixed above the race upon a shaft N with drivin 

ged 8. The balls to be ground are placed in the race d', an 

he revolver M is lowered to rest upon the balls. A spring or 
weight applied to the rear arm of the lever G acts to press the 
ring E upward against the balls, and thus keep them in con- 
tact with the revolver M. By the combined action of the ring 
E, the revolver M, the rotating frustrum D, and the eccentrically 


of the frames is fixed a cast-iron piece supporting a wooden 
stretcher roller L, or sector P, which is used to keep the band in 
a constant straight line. The axle of this roller is supported in 
bearings M which slide in the piece K, and is kept in position bya 
coiled spring N. The substances then pass down an incline on 
to a second sieve Q, the coarser parts falling into a second grind- 
ing device similar to that just described, and thence into sacks or 
other ptacl The subst to be ground being introduced 
in the hopper 1, come to the spreader 2, and preparing device 3, 
thence coming neon the sieve 4, the coarsest parts enter between 
the band and cylinder or sector 5, 6, 7, then by the sieve 8, they 








rotating grinder H, all the balls will be ground si y, 
and each will be reduced to a perfect sphere in shape. The disc 
M has also an eccentric movement given to it by the eccentric 
position of the shaft N with relation to the shaft C. (Sealed June 
8, 1888). 


8054. G. Little, London. Improvements relating 
to Pulverisers or Disintegrators and to Means for 
Separating or Sorting Pulverised or Disintegrated 
Materials. (8d. 3 Figs.} June 3, 1887.—The current of air 
g ted by the rotation of the beaters bin the disin ting 
chamber B passes out through the apertures a!, provided in the 
screens @, to the return air chamber c, and re-enters the disintegrat- 
ing chamber through the holes d, When the current of air 
generated by the beaters in the disintegrating chamber is used 
for sorting the ground material in a separating chamber e, the 
air current is forced through the apertures a' in the screens a 
into the separating chamber. The pulverised material also passes 
through the apertures a! in the screens a, the coarser particles 
falling into the compartment e' by gravity, whilst the finer particles 
are carried by the current of air past the deflector plate g into 
the compartment e?. When the pressure due to the weight of 
the ground material in either of the compartments e', e?, is 
greater than the resistance afforded by the counterbalance weight 
j or j\, the door i or i! opens automatically, and thus permits the 
discharge of a quantity of the ground material down the chute h 
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ori}, The current of air then passes through the separating 
chamber and returns to the disintegrating chamber through the 
holes d, and a continuous circulating current is thus maintained 
through the disintegrating chamber B and separating chamber e. 
In Fig. 3 the separating chamber is adapted for use with other 
kinds of grinding machinery. A hopper & provided in the upper 
= of the separating chamber e, communicates through a chute 

with a chamber of the grinding mill. The bottom of the sepa- 
rating chamber eis provided with inclined plates m, m', m? which, 
together with the sides of the chamber form receptacles e!, e*, ¢3, 
for the ground products. The air current from a fan or blower n 
is introduced through an aperture n' in the side of the separating 
chamber e directly in front of the opening between the bottom of 
the hopper & and the inclined plate m in the bottom of the sepa- 
rating chamber e, and returns to the fan or blower through the 
aperture n?, thus producing a continuously circulating current. 
An adjustable deflector plate o serves to regulate the degree of 
fineness of the particles separated. A deflector plate p in front 
of the aperture n? oe any fine particles being carried with 
the current of air back into the fan n through the aperture n?. 
(Accepted March 31, 1888). 


$492. F. Quenehen and A. Vansteenkiste, Brussels. 
Improved Apparatus for Grin Animal, Vege- 
table, and Mineral Substances. (8d. 4 Figs.) June 13, 
1887.—The improved apparatus comprises a hopper 1 and an 
endless band G, supported by wheels keyed on the axles BI, B?. 
Immediately below the hopper there is placed a wooden oriron dis- 
tributing roller B4, which guides the material to be ground 

















betwee a grooved cylinder B® and a sector C, in which is inserted 
a grooved metal piece D. A sieve F serves to separate the crushed 
substances, the coarser parts of which fall between the band G, 
which is provided with blades or plates made of hardened grooved 
metal upon the whole of its surface, and a grinding sector H or 
cylinder I. Either one of these latter pieces is mounted in slides, 
and is provided with an adjusting screw. Behind the band G at a 
part opposite to the grinding sector H or cylinder I on a crossbar 


are separated, and the it parts undergo a second grinding 
operation in the device 9,10, 11. (Sealed June 15, 1888). 


MISCELLANEOUS. 

6045. S. Fox, Leeds, Yorks. Improvements in the 
Manufacture of Certain Tubular. Parts of Steam 
Boilers. (8d. 7 Figs.) April 25, 1887.—This invention relates 
to the formation of corrugations upon the tubular parts of steam 
boilers, such as fireboxes and flues, by external pressure only. 
ig 1 and 2 show the operation by means of three or more suit- 
ably driven rolls a, a, a, formed with ridges and grooves or undu- 
lations on their peripheries corresponding with those required to 
be produced on the tubular parts b, one or more of such rolls being 
caused to approach the other rolls during the process of corru- 
gating. Figs. 3 and 4 show the process by means of rolls a, a, 
having ridges and grooves or undulations and a longitudinally 
movable plate c, also with ridges and grooves or undulations 
formed on its surface opposite to the rolls, and travelling to and 
fro. The plate c is caused to approach the two rolls a, a, or the 
rolls a, @ are caused to approach each other or the plate c during 
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the process of corrugating. Figs. 5 and6 show the process by 
means of longitudinally movable plates c, c, having ridges and 

ves or undulations on their surfaces that are opposite each 
other and travelling to and fro, the tubular part under treatment 
being between them and caused to rotate by their movement. A roll 
d, placed at right angles to, between, and across the plates c, c, in- 
sures the tube under treatment being placed with its axis at right 
angles to (and in the line of movement of) the — e, ¢, and the 
corrugations produced on the tube at right angles to its axis. The 
plates c, c are caused to gradually approach each other during the 
process of corrugating, or one plate only may be caused to 
approach the other plate as the corrugations are being produced 
upon the tube under treatment. One of the plates c may be fixed 
and the other travel to and fro, and gradually approach the other. 
(Sealed June 15, 1888). 


6778. J. C. Mewburn, London. (EF. Gavelle, Lilie, 
France.) Improvements in Machin for Breaking 
and otherwise Opera’ on Flax and other Fibrous 
Materials. (8d. 3 Figs.) May 9, 1887.—Fig. 1 shows the con- 
struction of the breaking wheels. m, m! are horizontal shafts or 
axles with two or more sets of radiating arms connected in pairs by 
small horizontal cylinders d, d', which are free to turn on their axes. 
The two wheels are placed opposite each other in the same hori- 
zontal plane and receive a rapid rotary motion in opposite direc- 
tions, during which the cylinders and arms of the one wheel take 
between the cylinders and arms of the other wheel. The holder K 
containing the flax or other fibrous material to be operated upon 
is brought above the two wheels and the material engages 
between the wheels. These in their rotation form undulations or 
bends in the material, the effect of which is to break the straw or 
woody part and to soften the fibre. The fibre remains intact, 
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owing to the rotary movement of the small cylinders in the con- 
trary direction to the movement of the wheels, the cylinders 
rotating under the friction or pressure of the fibrous material. 
Following this breaking apparatus is a pair of rotating scutching 
wheels, which are represented in Figs. 2 and 3. They are composed 
of sets of arms }, b' radiating from a horizontal shaft @a', and 
carrying longitudinal bars C, C! fitted with blades p, p'. These 
blades are at right angles to the plane of the bars C, C', and are 
placed obliquely to the axis of the wheel. All the blades on the 
same bar are oblique in the same direction, but two consecutive 
bars have the blades oblique in opposite directions. The wheel 
shafts are surrounded by a circular casing ¢ t! to prevent the fibres 
winding round the shafts. The holder K with the fibres is 
brought above these wheels, the fibres engage between them and 
are forcibly and repeatedly struck. (Sealed May 18, 1888). 


9962. A. Goodwin and A. Goodwin, Jun., London. 
Improvements in or Pertaining to Ways for Tra- 
vellers ed to C 8S ded Loads. (8d. 
4 Figs.) July 16, 1887.—A is atable or plate arranged to revolve 
on anti-friction balls B supported by an annular plate C fixed to the 





four adjacent ends of two pairs of girders G, G and G', G', which 


form two lines of way arranged at right angles to each other and 
secured overheadas shown in Fig. 1. His a length of way secured 
to the underside of the table A and constituting a shunt; it has a 
cross-section co! nding with that of each line of way, and is of 
such a length as to fill the space between the adjacent ends of each 
= of girders G, G or G!, G! when turned into line therewith. 

, D are curved downwardly projecting plates, constituting 
guards or stops secured to the underside of the table or plate A, 
80 as to revolve therewith ; they are arranged to block that line of 
way for which the shunt is not set. As shown, these stops block 
the way G'G', and — a vehicle thereon leaving such way at 
the break between the two parts when the turntable has been so 
turned that the part H isin line with the way G,G. E, E are 
downwardly projecting plates fixed to the underside of the annular 
plate C ; they serve as stops to prevent a vehicle I, after being run 
on to the length of way H (as shown in dotted lines in Figs. 1 and 
3), from leaving such way during the rotation of the turntable to 
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transfer the vehicle from one line of way to the other. Fisacatch 
lever pivotted to one of the girders ; one of its arms is weighted and 
adapted to take into one or other of four notches or slots formed in 
the table or plate A, and thus to lock it with the length of way Hin 
line with one or other of the line of ways G, Gor G',G'. A chain or 
cord may be secured to the other end of the lever F to enable it to 
be raised out of a notch or slot. To transfer a vehicle from one 
line of way to the other, it is run on to the length of way H, which 
is placed in line with it. The turntable is then unlocked and 
partly rotated, which may conveniently be done by turning either 
the load carried by the vehicle, or the lifting tackle, until the way 
His in line with the length of way along which it is desired the 
vehicle should run. The turntable is then relocked and the 
vehicle run off. The catch lever takes into notches, whereby the 
turntable is locked automatically in the proper a The ways 
may be at other angles than right angles, and three, four, or other 
number of ways may meet in one turntable. (Sealed June 8, 
1888). ; 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Coat Trarric aT NewcastLE, N.S.W.—Great altera- 
tions are to be made in shunting arrangements at New- 
castle, New South Wales. Ten lines of rails now used 
for carrying coal to the shunting yard from a high-level 
foot-bridge to Pilot Boat Harbour will be removed, and in 
their place four main lines will be put down for shunting 
goods trains, all local traffic being sent to Bullock Island 
Dyke. These lines extend for 3200 yards. It is estimated 
that the cost of this and other improvements will be 7000/. 
The work will be executed under the supervision of Mr. 
E. = Halligan, district engineer, and will occupy six 
months, 





PassENGER Frrry Boat ror Giascow HaRrsBour.— 
There is at present being built by Mr. W. S. Cumming, 
Parkhead, Glasgow, for Glasgow Harbour cross-river 
traffic, a passenger ferry boat, which in design is a decided 
improvement upon the boats at present in use. The craft 
is double-ended, is entirely built of Siemens steel with 
heavy scantlings, and is divided into five water-tight com- 
partments by four steel bulkheads. Even with any two 
of these compartments flooded the craft would float. The 
deck, seats, and the inside panels of the bulwarks are of 
teak. The propelling engines are of the vertical high- 
pressure type, with two cylinders 7 in. in diameter and 
8 in. stroke, working at 100 lb. pressure and driving twin 

ropellers, one bein meee at each end of the vessel. The 
boiler is vertical. ‘i e present boats have engines of the 
diagonal type working at 801b. pressure. One of Drys- 
dale’s patent pumps is also fitted in the new vessel for use 
in the event of fires taking place in the harbour, and 
gearing is fitted to the engines to admit of their being dis- 
connected from the propellers and employed in driving 
the fire pump when required. A supply of hose for 
salvage purposes is also kept on board, to be employed in 
drawing water from sinking vessels or from vessels after 
a fire. The deck arrangement and steering apparatus 
are much better in the new than in the old vessel. In 
the latter the boiler space is an open pit and the rudder 
at either end is controlled by a wheel placed horizontally 
and working gearing under the deck. This wheel too is 
in the centre of the space where passengers embark and 
disembark, In the new craft there is constructed round 
the boiler space and engine-room a steel casing 3 ft. high. 
Above the engines is a skylight. At the end of this 
casing is a platform raised 2 ft. above the deck from 
which the movements of the vessel are controlled by 

earing acting on both rudders simultaneously, thereby 
doubling the steering power of the vessel. From the 
same platform the engine is controlled and also the gearing 
for working the pumps, so that the veseel is placed entirely 








under the charge of one man. 
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THE BORING AND SINKING OF 
WELLS. 
By HeErsert TwWEppDLE, Jun. 

In no other branch of modern engineering has 
greater and more rapid progress been made in so 
brief a period as in artesian well drilling or boring, 
especially as applied to the petroleum industry. 

Thirty years ago to bore a deep well—that is, 



































one whose depth was more than 1000 ft.—was a 
long, tedious, and expensive undertaking. Now 
wells can be sunk to that depth in one-tenth the 
time and at one-tenth the cost. 

The cause of such rapid improvement is almost 
wholly due to the oil well drillers of the Pennsy)- 
vania oil fields, for in this region more deep wells 
have been sunk than in all the rest of the world 
put together. 

The American driller is essentially a practical 
man, and if we look back a few years we see that 





drillers (and their tools, which then seemed. almost 
perfection) were but novices in their trade, and 
their wonderful tools only a poor assortment of 
fantastic old iron. 

Fifteen to twenty years ago, in the petroleum 
regions, a set of drilling tools weighed about 300 Ib. 
Now they weigh upwards of a ton, and are reduced 
to simpler shapes. Complicated tools are entirely 
abandoned in the American style of drilling, prac- 















































| tice having shown that the simpler the tool the 
| Better it works, and the American driller is con- 
| stantly striving to modify his tools to attain this end. 
T propose to give a short description of the three 
/methods most in use for sinking wells. In this 
| manner we are able to see the advantages and defects 
| of each system, for although the American system 
|is, as a rule, far in advance of the others, each is 
| worthy of examination. 

| It will be best to divide the groups in the follow- 
ing order : 








1. The sinking of wells or shafts by hand, such 
as is now in practice in the Roumanian oil fields. 

2. The boring of wells by the pole tool system, 
with its modifications. 

3. The American system of drilling. 

The Sinking of Wells by Hand.—In Roumania 
petroleum pits have been sunk by hand to a depth 
of 600 ft. These shafts are generally some 4 ft. in 
diameter and are dug entirely by hand. The 
system recommends itself by its simplicity, and as 
shown in the accompanying cut (Fig. 1) but little 
apparatus is necessary. 

The point being selected, the drillers begin by 
digging a square hole, and when this isa few feet 
deep, an upright forked stick is driven in on each 
side of the hole ; between these forks a shaft with a 
handle at each end is placed ; this constitutes the 
winch, and is used for hoisting a bucket contain- 
ing the débris removed by the driller, whose only 
tools are a pick, shovel, and a small crowbar. 

The side walls of these pits are supported by 
means of timbers or by strong basket work, which 
is put in as the shaft progresses in depth. Air is 
forced down to the driller (or rather in this case 
he should be called a miner) by means of an ordi- 
nary ventilating fan (shown in the cut). This fan 
is generally worked by a boy, and as the shaft 
deepens the miner adds on a few feet of tin pipe 
to that already leading towards the bottom. This 
current of air carries off the noxious gases, but of 
course with such rude arrangements this is not 
completely done, and often when working below 
depths of 300 ft. or 400 ft. the miners are unable 
to work more than three or four hours a day, and 
even then they are often quite dazed from the 
effects of the light carburetted hydrogen gases, 
which invariably accompany petroleum deposits. 

- The engraving is taken from a photograph of a 
driller about to descend the shaft. Before de- 
scending he strips himself of his ordinary clothing, 
and puts on a rough sackcloth shirt, over which he 
wraps a sheepskin jacket with the wool turned 
inside. His head-piece is a wide brimmed pot-hat 
made of stout sheet tin, inside which he puts a little 
padding, so as to break the shock of any débris 
which may fall from above and strike him. 

In the end of the lowering rope he makes two 
loops, into which his legs are thrust. Then the 
rope is secured around his waist, so that should he 
become insensible from one cause or another while 
at the bottom of the shaft he may be hauled up. 
Two men now take hold of the arms of the winch 
and the miner swings himself over the shaft, not 
forgetting to cross himself and murmur 2a short 
prayer before being lowered to the bottom. The 
shaft on which the lowering rope was coiled is lifted 
from the forked supports and placed to one side of 
the pit. It is replaced by a similar one, which is 
used for lowering the bucket in which to haul up 
the débris that the miner loosens below. In this 
way, should an accident occur to the miner at the 
bottom of the shaft, the hoisting drum is quickly 
lifted off, the first one replaced, and they quickly 
pull him up to the surface. The miner works with- 
out light, save that which comes down the pit, and 
if this is perfectly straight one can reflect the sun- 
light down from the surface by the aid of a mirror, 
and see the miner working in his cramped quarters. 
He communicates with those above by means of 
a series of pulls on his rope, and should he wish to 
speak with them, the fan is stopped for a moment 
and the air pipe used as a speaking tube. 

The greatest difficulties encountered in this mode 
of sinking shafts is meeting beds of hard rock or 
boulder stones, as these are dislodged and removed 
but slowly. Another frequent source of trouble 
is the breaking in of water, for if even in small 
quantities, it covers the bottom of the pit, and the 
miner has to work sometimes half immersed. 
This flooding is what they fear the most, for the 
cold water so benumbs them that they can only 
work for a short time. Again, these shafts have to 
be abandoned when a stratum of oil is reached, and 
which, although it does not afford enough petro- 
leum to make the working of it profitable, gives off 
more gas than can be driven out by the fan, so that 
it is impossible for them to work at the bottom 
of the shaft without being asphyxiated. 

On emerging from the mouth of the pit, especially 
if the miner has been working in a petroleum-bear- 
ing strata, he is about as dirty a looking object as 
can be imagined, and if not dizzy frem the effects 
of gas, he immediately disrobes and proceeds to re- 
move the oil and slime by a vigorous application of 
sand and soap. 
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The average speed of progression by this method 
is about 1ft. per day, ond the pay of the men 
ranges from 1s. 8d. to 2s. 

This is, of course, the most primitive method of 
sinking shafts, but one can see it being used within 
a stone’s throw of wells drilled on the most im- 
proved system, for it offers the following advan- 


— : 

the oil is found in strata not of a porous 
nature, and near the surface, these pits will yield 
a larger production than a borehole of small dia- 
meter, by reason of the larger surface they present 
for the infiltration of the oil. 

Secondly, it is cheap, and the first cost for tools 
is trifling when compared to other systems. 

The disadvantages are the slowness of progres- 
sion, the frequent accidents the work is subject to, 
and lastly the depth that can be reached to is 
limited. The miners are mostly Moldavians and 
are a fine plucky set of fellows at their work ; for 
which, considering the risks they run, they are 
paid very poorly indeed. 

When the oil strata yields enough petroleum to 
cover the bottom of the pit to the depth of a few 
feet, it is dipped out in buckets, the same primi- 
tive winch being used for hoisting and lowering as 
that employed when drilling, and sometimes when 
the wells are close together they are connected and 
pumped by horse or steam power. 


THe Poze Toot System oF Borina WELLS. 


This method has also been known under the 
names of the ‘‘ English” and ‘‘ French” system, 
and is I believe the favourite system of boring in 
the latter country. 

There are two distinct methods of using the pole 
tools, both of which are shown in their simplest 
form in the accompanying cuts. In Fig. 2 we have 
a derrick A erected over the spot chosen for the 
borehole ; at the top of the derrick isa pulley B, 
over which passes a rope from the hand winch C. 
To that end of the rope which hangs over the centre 
of the borehole is attached an instrument known 
as a dog (see Fig. 5%). This fitson to the iron rods 
which are used for boring and serves to lower or 
hoist them from the borehole. These rods are made 
of square iron with threaded box and pin, so that 
when one rod is lowered into the borehole another 
may be firmly screwed to the end of it. In the 
first method of boring, a spoon (Fig. 4) is screwed 
to the lower end of the rods, which are then lowered 
to the bottom of the borehole. The drillers now 
fasten a crossbar (Fig. 5 m) to the end of the rods 
which project from the borehole, and by means of 
this a rotary motion is given to the rods, the sharp 
lip at the bottom of the spoon cuts away the earth, 
then by lowering the tools slowly while the rotary 
motion is continued the débris is forced up into the 
bodly of the spoon, which when full is drawn to the 
surface and cleaned. The movements are precisel 
the same as if a carpenter was boring a hole throug 
a log of wood with an ordinary steel bit. 

Should a bed of rock be met with, so hard that 
the spoon cannot make its way through, then the 
spoon is removed from the rods, and a bit (Fig. 5 b) 
substituted for it; this is then lowered to the 
bottom, and the men at the winch raise the string 
of rods a few feet and let them fall back by their 
own weight ; at each blow one of the drillers in the 
derrick give the rods a slight turn, so that the bit 
will not continue to strike in the same place. When 
sufficient of the rock has been crushed and broken 
away, the tools are pulled out, the bit removed, and 
the spoon again screwed on; this is lowered, and 
with a few turns all the broken fragments are forced 
up into the body of the spoon, and in this way re- 
moved. It will be seen that this is precisely the same 
method, only on a larger scale, to that which the 
quarryman employs to drill his blast holes by hand. 

Such are the simplest methoas of pole tool drill- 
ing ; these twomanners are often employed together, 
so that should the spoon at any time stick, a slight 
hoist is given at the winch, this immediately frees 
it, and on again lowering the rotary motion may 
be continued. Again, the chisel pump (Fig. 5 e) is 
employed. This shatters the rock by the action of 
the chisel, and if a quantity of water is poured 
down the borehole, the débris is soon churned to 
mud, which enters the pump and is thus removed. 

Now that the simpler methods have been ex- 
plained let us examine those which are applied to 
drilling deep ‘wells, such as are employed in the 
Roumanian, Galitzian, and Russian oil fields. The 
diameter of these boreholes ranges from 12 in. to 
24 in. at the surface, and their depth to about 





1000 ft., the diameter at the bottom generally de- 
creasing to about one-third of that at the surface. 


(To be continued.) 





THE LICK OBSERVATORY.—No. IV. 

OF course the exceptional size of the 36-in. equa- 
torial telescope, described in our last article, has 
necessitated the adoption of exceptional arrange- 
ments for its convenient use, and we propose in the 
present article to describe these arrangements and 
the construction of the dome in which the telescope 
is placed. By far the most novel feature in this 
dome is the arrangement of lifting floor with which 
it is fitted, the suggestion of this arrangement being 
due to Sir Howard Grubb, of Dublin. When the 
general installation of the Lick telescope was being 
decided upon, designs for the dome and mounting 
were invited from Sir Howard Grubb—and we be- 
lieve also from Messrs. Repsold, of Hamburg—as 
well as from the American makers, these designs 
being obtained with the understanding that the 
observatory authorities should be free to adopt any 
suggestions they contained. The ordinary means 
of access to the eye-end of equatorial telescopes 
consists in the provision of adjustable seats or steps 
—often running on rails on the observatory floor— 
considerable ingenuity having been expended in 
rendering such seats convenient for use. But in 
the case of a large telescope like that at Mount 
Hamilton such an arrangement would necessitate 
the observer being at times mounted up in the dark 
some 30 ft. above the floor-line, a position involving 
some personal risk, and at all events not conducing 
to that comfort and freedom from disturbing influ- 
ences which is so desirable when careful observations 
have to be made. To meet this condition of things 
Sir Howard Grubb suggested the novel expedient 
of fitting the dome with a floor capable of being 
raised or lowered by hydraulic power, so that what- 
ever may be the position of the telescope the eye- 
end is brought within easy access of an observer 
using an ordinary observing seat. Sir Howard 
also proposed to employ hydraulic power for turn- 
ing the dome and giving to the telescope quick 
motions in right ascension and declination, the 
whole of the motions of the dome, floor, and tele- 
scope being controlled electrically, and a series of 
electric keys in the hand of the observer enabling 
any of the hydraulic engines to be started or stopped 
at pleasure. 

The suggestion of this rising and falling floor 
marks such a new departure in the construction of 
large observatories, that we think it only right to 
illustrate here Sir Howard Grubb’s original design 
for the large dome, &c., of the Lick Observatory. 
This we do in Fig. 21 on the opposite page, from 
which view it will be seen that it was intended to 
employ four hydraulic engines, namely, one for 
turning the dome, a second for raising and lowering 
the movable floor, and the third and fourth for giving 
to the telescope motions in right ascension and de- 
clination respectively. Those members of the In- 
stitution of Mechanical Engineers who visited Sir 
Howard Grubb’s works during the Dublin meeting 
will have seen there a large working model* show- 
ing the arrangement we now illustrate. In this 
model the hydraulic engines are represented by 
clockwork, which is stopped and started by the use 
of an electric keyboard just as the hydraulic engines 
would be. The whole arrangement is admirably 
worked out, and there can be no doubt of its great 
convenience. 

In the construction of the large dome at Mount 
Hamilton, Sir Howard Grubb’s plans were not 
adopted in their entirety, and, as we have seen, 
the quick motions of the telescope are given by 
hand and not by hydraulic power ; but his ar- 
rangement of elevating floor was embodied in the 
plans carried out, although the details of the 
mode of working it differed in some respects from 
those proposed by the original designer. We give 
this week a two-page engraving showing in Figs. 
22 to 33 the details of the dome as actually carried 
out,t while on page 202 we give in Fig. 34 an in- 
ternal view of the dome taken below the elevating 
floor, and in Fig. 35 an external view as seen from 
the front of the west vestibule. 

The exceedingly exposed position of the obser- 
vatory at Mount Hamilton rendered it necessary 
that the general design of the large dome should 





* This model was also shown at the Manchester Ex- 
hibition last year. 

+ We are indebted for the particulars of this dome to 
the Mining and Scientific Press, of San Francisco. 


be very carefully considered in order to avoid risk 
of damage by the high winds experienced there, 
these winds blowing sometimes at the rate of 
from 70 to 80 miles per hour. The first designs 
for the dome were first got out by Professor 
Newcomb and Professor Holden in 1874, while in 
1885 a detailed investigation of the strains, &c., 
was carried out by Professor Bull in conjunction 
with Professor Holden, who was at the time the 
director of the Washburn Observatory. Professor 
Holden was especially desirous of securing very 
thorough ventilation of the dome, the performance 
of nearly all large telescopes previously erected 
being impaired by the differences in internal and 
external temperature, a difference which does not 
disappear until the instrument has been some time 
in use. With this object in view Professor Holden 
proposed to construct the dome of a series of brick 
arches properly buttressed, some of the openings 
left by these arches being fitted with windows, 
while the remainder were to be filled with iron 
louvre work outside and corrugated iron shutters 
inside. This design was submitted to the Lick 
Trustees in 1885, but the latter decided to construct 
the dome as asolid cylinder of brick with only a few 
openings for windows, and this plan was carried out 
in 1886, the brick drum being built in forty-two 
working days under the energetic supervision of Mr. 
Fraser. How far the adoption of this solid brick 
drum will cause inconvenience is a matter on which 
experience has yet to be gained. 

he iron dome by which the brick drum is sur- 
mounted was built at the Union Iron Works, San 
Francisco, from the designs of Mr. Dickie, of the 
works just named, and it was completely erected at 
Mount Hamilton in October of last year. An ex- 
cellent account of this dome has been written for 
the Mining and Scientific Press, of San Francisco, 
by Mr. Hugo P. Frear, the chief draughtsman of 
the Union Iron Works, and this account is so com- 
ogg that we cannot do better than quote it here. 

r. Frear says : 

‘* The iron cupola is 75 ft. 4in. in outside dia- 
meter and 71 ft. in diameter on the inside. The 
inner circle of the dome is thus 224.05 ft. The 
dome rests on a circular brick wall which is flush 
with the diameter of the dome on the outside and 
stands 35 ft. 2 in. above the exterior ground. The 
wall is 3 ft. 2in. thick at the base, being reduced 
on the inside to 2 ft. 5in. at the top. 

‘¢ The total height of the dome from the base to 
the zenith is 76 ft.10 in. The brick wall is capped 
by a coping of forty-four sandstone blocks 10 in. 
thick and 3 ft. square. To each of these blocks a 
cast-iron soleplate is rigidly bolted. Each of 
these plates is 3 ft. by 3 ft. by 1j in., and has a 
facing on top 24 in. square, upon which the track 
of the dome rests (see Fig. 27 of our two-page 
engraving). The faced surfaces are therefore 
5.09 ft. apart on the inner circle of the dome. 
This allows for expansion and contraction which, 
with the extremes of temperature on Mount 
Hamilton, is about }in. in diameter, and three 
times as much in circumference of the dome. This 
feature removes the greater part of a strain from 
the walls, which otherwise might produce injury to 
them. The walls have, however, to resist the fric- 
tion produced by the sliding of the superstructure 
on the soleplate due to expansion and contraction. 
To reduce this to a minimum means are provided 
for forcing oil between the two bearing surfaces of 
the soleplate and the base of the track. This is 
accomplished by ascrew 6in. long and in. in dia- 
meter, which screws the oil into a central reservoir, 
from which a groove is led to each of the four 
corners of the surfaces. As power is applied to the 
screw, the oil is spread over the surfaces from all 
directions. A shoulder is cast on each soleplate 
on the inner edge to prevent the track from work- 
ing away from its central position. 

‘“‘ This is especially necessary, as the dome ex- 
pands and contracts more on the sunny side, and 
as this expansion has a positive tendency to move 
the dome bodily from its normal position. 

‘‘ The lower track upon which the live ring rollers 
of the dome revolve is of cast iron, and made in 
twenty-two segments, each a little more than 10 ft. 
in length. The best idea can be obtained by re- 
ferring to the cut (Fig. 27). There are two rails on 
this track, which are a part of a conical surface, the 
apex of which lies in a vertical axis of the dome, 
and in a plane with the top of the rollers. One of 
the main features of this track, which is peculiar to 
this design, is a well-ribbed flange carried up on the 
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rollers and the apex of the cone of the track. At 
the upper end of this flange two smaller flanges are 
carried all around, one inside and the other on the 
outside. These serve a double purpose. The inside 
flange resists any tendency of the rollers which form 
the live ring to slide outward or down the cone. 
Such a thrust is received in a line with the centre 
of the rollers. The outside flange guides the dome 
during its revolution by means of twenty-two hori- 
zontal rollers earried on brackets which extend down 
from the base of the cupola. Each of these rollers 
has a flange on its lower edge which lips under the 
guide flange, and thus resists all lifting tendency. 

‘¢ Every effort was made to have the conical track 
as accurate as possible. Upon the accuracy of this 
and of the live ring, the excellence of the dome de- 
pends in a great measure. _It isa difficult problem 
to face up a cone 75 ft. in diameter. To accomplish 
this an attachment was put on the 25 ft. boring mill 
or upright lathe of the Union Iron Works. This 
attachment consisted of a pedestal firmly bolted toa 
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have been necessary. Each set of rollers is sur- 
rounded by a light brass frame hung by means of 
anti-friction roller journals at the extremities of the 
spindles (see Figs. 27 to 33). Each journal has 
thirteen hardened steel rollers ? in. in diameter 
fitted very nicely, and thus nearly all sliding fric- 
tion is avoided. At the ends of the brass frames, 
opposite the main guide track, horizontal rollers 
(Figs. 32 and 33) are carried on steel centre points 
which are capable of adjustment in both vertical 
and Citeetsl : planes. These rollers travel on the 
guide track and resist any tendency to throw the 
conical rollers of the live ring out of their true 
position and serve to keep the axis always pointing 
towards the centre ofthe dome. The rollers have a 
flange on the upper edge which lips over the top of 
the guide track and prevents any rocking motion of 
the frames. The different frames are connected 
together, making the live ring continuous, by 14 in. 
gas-pipe screwed u instrubber washers whose 
elasticity allows slight expansion and contraction. 


Fie. 21. Sir HOWARD GRUBB’S DESIGN FOR THE LARGE DOME WITH LIFTING FLOOR AT THE 
LICK OBSERVATORY. 


concrete bed and of a massive radius bar of cast 
iron 42 ft. long, pivotted at one end on the pedestal 
and carried at the other end in a horizontal plane 
by the cross-motion of the boring mill. After the 
segments of the conical track were planed up on the 
ends to the correct angle, two of them were bolted 
together and placed on the table of the boring mill 
concentric with the pivot pedestal at the correct 
radius. As the radius bar was carried back and 
forth a tool working on an incline set to the angle 
of the cone was fed along the track, thus forming a 
perfect conical surface. 

‘The live ring consists of twenty-one conical 
rollers. Each roller consists of three wheels. The 
baseplate of the cupola rolls on the centre wheel of 
the three, and the other two rollers travel on the 
lower track described above. 

‘* The outside wheel is about 30 in. in diameter, 
and the inside wheel about 284 in. in diameter. 
The three wheels are of cast iron pressed on toa 
steel spindle 3} in. in diameter. The webs are cast 
so that those of the inner and outer wheels stand 
vertical to the lower track and so that the webs of 
the central wheel stand vertical to the upper 
track. Thusthe strain is taken directly and there 
is no tendency for the wheels to w Thus they 
have been made much lighter than otherwise would 





‘¢ Though not absolutely necessary, it was desirable 
to have the top of the conical rollers in a horizontal 
plane, so that if the dome drifted slightly from its 
position, it would not affect its working. Extreme 
care was taken in turning up the conical rollers 
themselves. The diameters were first calculated, 
and the rollers roughed off to the size. Then a 
segment of the conical track was levelled up with 
respect to the surface which rests on the sole- 
plates, and a roller was placed on it in the correct 
position. With a micrometer the distance between 
the top of the roller and the bottom surface of the 
casing was then accurately calipered. The taper of 
the cone, of which the roller formed a part, was 
changed until the upper part of the rim was ina 
horizontal plane. After the lathe was properly set to 
turn up the correct taper, a very light cut was taken 
off all the rollers with the same tool, making them 
exactly alike. 

‘‘The upper track or baseplate of the cupola, 
which travels on the centre wheel of the conical 
rollers, is of cast iron, and also in twenty-two seg- 
ments. Thesurface of the track lies ina horizontal 
plane which makes a great circle of the cupola 
above. The segments were carefully planed up 
radially on the ends and bolted together with 
reamed bolts, The track was planed to a true sur- 





face. Each segment was cast with a vertically 
ribbed flange in the centre on the outside, to carry 
the brackets which hold the guide rollers of the 
dome which are described above. These brackets 
were so constructed that the rollers could be ad- 
justed to suit the guide track. A narrow flange 
was carried all the way around on the outside to 
connect the baseplate with the skin of the dome. A 
similar flange was also carried ail around on the 
inside for stiffness. At each of the joints a vertical 
flange was carried up on one segment above the 
main casting to connect with the main frames of 
the dome. 

‘¢ The framing of the dome consists of two con- 
tinuous main arches or slit girders parallel to each 
other and 10 ft. between centres, symmetrical with 
the vertical axis of the dome ; these are solid plate 
girders 26 in. deep, with webs } in. thick, and 
double angles on the inner and outer edges 2} in. 
by 2} in. by fin. The girders not being in a great 
circle of the dome necessitated bevelling the angles, 
so that they would be fair with the skin. These are 
rigidly rivetted to the cast-iron baseplate at the 
bottom, and might well be termed the backbone of 
the dome. Nine radial frames or girders are 
equally spaced on each side of the slit, stepping on 
the baseplate at the bottom, and butting on the slit 

irders atthe top. These are also plate girders 26 in. 
pm and have double angles on the two edges 14 in. 
by 1} in. by 4 in. The webs are ;4, in. steel plate 
lightened with large oval holes about 4 ft. long and 
19 in. wide. 

‘¢ Ten intercostal girders are carried all around 
horizontally, spaced about 5 ft. apart, the first one 
being 26in. above the top of the conical rollers. 
These are.of the same depth as the main frames 
with single angles on the outside to connect with 
the skin, and double angles on the inside. The 
webs are lightened by oval holes. At the intersection 
with the main frames on the inside, gussets 12 in. 
square were rivetted on for strength and also to add 
tothe appearance of the interior. The intercostals 
not only hold the main frames in position and brace 
them against wind pressure, but also by their hoop 
—_ greatly strengthen them to resist a vertical 

oad. 


‘*This structure not only must sustain its own 
weight, but it must resist the great strains due to 
the high winds on Mount Hamilton, which at 
times blow at the rate of 70 to 80 miles an hour. 
It was also designed so that it could be used for 
shipping the tube and mounting of the telescope, 
and raising any ordinary weights by blocks attached 
to the inner side of the main girders. 

‘* The dome is covered with galvanised steel plates 
carried around in horizontal strakes about 26 in. in 
width. The lower or shear strake is ,% in. plate 
well rivetted to the outer flange of the baseplate. 
The butts were carefully shifted with the joints of 
the castings. 

‘*The dome was laid down full size in the mould- 
ing loft of the Union Iron Works. The slit 
girders were built to the line and rivetted in seg- 
ment as large as could be shipped conveniently. 
The stations where the radial pe butted at the 
top were lined and the holes punched. All the 
radial girders were projected in their true shape, 
built to the line and the holes at the ends punched 
to match the rest of the work. Each intercostal 
was expanded to its true shape on the floor, and the 
angles set and rivetted on. These intercostals bein 
norma] to the skin, formed frustra of cones, aaa 
after being rivetted were set to their proper 
shape, 

‘* Every nt of plating was expanded on the 
floor, cut to the size, and the holes punched on two 
sides. They were then hammered to a spherical 
shape. In this way the whole of the framing of 
the dome was completed ready for erection, each 
piece ready to fit into its own place. The framing 
was erected at the Union Iron Works. Everything 
came together so nicely that it was considered un- 
necessary to try the plating, which was immediately 
shipped to Mount Hamilton. A temporary Bishop 
derrick was erected in the centre of the dome and 
used for lifting all weights, both at the Union Iron 
Works and at Mount Hamilton. 

‘*Tt was considered important to make the dome 
rain and snow-tight. To accomplish this an um- 
brella of No. 18 B.W.G. galvanised steel plate was 
attached to the guide brackets before mentioned 
and carried down all the way round. The lower 
edge of this umbrella dipped into a cast-iron trough 
which can be filled with glycerine and water, or any 
non-freezing liquid. This sealing trough was con- 
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Fic. 34. INTERNAL VIEW OF THE LARGE DOME BELOW THE ELEVATING FLOOR, 


nected to the brick wall, thus making the dome | 
absolutely rain-tight at the bottom. 

“The slit is 9 ft. 6} in. wide in the clear, and | 
extends from the first intercostal at the bottom to | 
3 ft. 6 in. beyond the zenith, giving ample space | 
for observing from the horizon to the zenith. The 
shutters (see Figs. 23, 24, and 25) are constructed 
on the general plan described by Professor Holden 
in the American Journal of Science, November, 1873, 
with important improvements in the position of the | 
pivots devised at the Union Iron Works, and with 
Mr: Fraser’s rain-tight joint. | 

**The slit is closed by two shutters which open 
like a pair of scissors, and are pivotted 6 ft. beyond 
the zenith and 20 in. each to the opposite side of 
the vertical plane symmetrically dividing the slit. 
This eccentric pivotting keeps the shutters closer to 
the dome and avoids expense and also exposure to 
violent winds. The track on which the lower ends | 
of the shutters travel is supported by the berog 
brackets and is made to radii struck from vertical | 
lines passing through the pivots. These radii are | 
considerably g greater than the radius of the dome, | 
being 45 ft. Sin. The centre of each portion of 
the shutter track was shifted to the opposite side | 
of the centre, as was said. Theoretically, these 
centres would lie in vertical planes perpendicular | 
to tangents to the dome at points equally distant | 
between the centre and ends of the track. Practi- | 

cally, it was not easy to place the centres quite in 
these positions, as it required very long arms which 
crossed each other and consequently ‘could not be 
made sufliciently deep for the strength required to 
support the load. The rollers at the bottom were | ile Si hea 
turned up toa true cone and were fitted with anti- ‘ic, 35. EXTERNAL VIEW OF THE LARGE DOME FROM THE WEST . 
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THE FORTH BRIDGE 
(For Description, see Page 205.) 
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Goliath Goliath friction roller bearings. At the extreme bottom of 
| the shutters, two pairs of horizontal guide rollers 
| keep them on the track. The rollers have flanges 
which lip under the track to prevent the wind from 
|lifting the shutters. The shutters are supported 
|at the outer corners at the top by conical rollers 
that travel on small tracks, whose centres are the 
pivots. The track girders are built up of steel 
plates and angles similar to the slit girders. They 
}are plated both on the inside and outside with 
| No. 18 B. W.G. galvanised steel plate. 

| ‘*An airspace of 18 in. is allowed between the 
|two skins to prevent condensation of water and 
| consequent dripping on the telescope. That part 
| between the slit girders not occupied by the shutters 
|is also plated on the inside for the same reason. 

‘‘The telescope when in use is always in the 
| plane of the slit girder. The shutters are operated 
| by hand by means of a wire rope winding off two 
|right and left-hand drums coupled together and 
| geared down bp a train of wheels. 

“*A combing 6 in. high is carried all around the 
slit. A rubber gasket is bolted to the edge of the 
shutter, which closes up against this combing to 
form a water-tight connection. The shutters also 
come together against a rubber gasket. Rain 
troughs are placed on the inside as a safeguard. 

‘¢ An iron ladder is carried up on the outside of 
each shutter. Similar ladders are also carried up 
at three other points of the dome 90 deg. apart. 
These make the outside work easily accessible for 
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inspection and painting. At the base of the dome 
a narrow gallery runs all around outside excepting 
at that portion occupied by the shutter tracks, and 
it is supported by the guide brackets. From this 
gallery the guide rollers can be inspected and plat- 
forms can be suspended, from which all the iron- 
work below can be painted. 

‘* A gutter is carried around at the base of the 
dome to collect the rain water, which in the dry 
season has to be used very economically. 

“‘The power for turning the dome is transmitted 
by a water engine through an endless wire rope 
which passes around the base of the dome and over 
two sheaves, thence down around the driving sheave 
and thence up again around a tightening sheave, 
which can be raised or lowered by means of a screw 
and handwheel. The rope is $ in. in diameter, well 
served with marline. The driving sheave, which is 
5 ft. in diameter, has two grooves with rubber seats. 
The rope takes a full turn and a half around this 
sheave, thus allowing sufficient friction for turning 
the dome without requiring an excessive tension on 
the rope, which would increase the friction in the 
journals and require more power. When there is 
sufficient tension on the rope to take the weight of 
the driving sheave, there is ample grip for driving 
the dome. The tightening sheave is twisted suf- 
ficiently out of the plane of the driving sheave to 
allow the rope a fair lead from the two grooves. 

‘The water engine is a three-cylinder single- 
acting trunk water engine, designed to work under 
the head obtained at Mount Hamilton, which is 
about 651b. to the square inch with the present 
hydraulic arrangements. The cylinders are 8 in. 
in diameter by 6 in. stroke, and have each a single 
port and piston valves without lap or lead. All the 
working parts of the engine are inclosed in a neatly 
shaped cast-iron box-frame, and made accessible by 
hand holes. This is done to save the water, due to 
leakage, if there should be any, which now passes 
off through the drain pipe at the bottom. The 
engines are reversed by changing the feed to the 
discharge, and vice versd. This is accomplished by 
two pipes leading from either side of the piston 
valves to an auxiliary D slide valve, which, as it is 
moved in either direction, distributes the water to 
or exhausts from either pipe. A differential hand 
gear, which is operated from the elevating floor, is 
attached to this valve. The valve spindle (which 
is vertical) is hinged to the centre of a short lever, 
which is horizontal in its normal position. One 
end of this lever is screwed up or down by a hand 
screw extending to the top of the elevating floor. 
The other end is screwed up or down by a screw 
geared directly to the main shaft of the engine. 
So long as the hand screw is turned, the valve will 
be pushed open in one direction or the other. As 
the engine runs the other screw will be following 
up in the opposite direction with a tendency to close 
the valve. When the hand screw is stopped the 
engine runs until the valve gets on its centre and 
then comes to rest. The dome revolves in either 
direction, according as the handwheel is turned one 
way or the other. As time is valuable while making 
observations, it is desirable to move the dome in 
the direction of the shortest path. For this reason 
the screws are made sufficiently loag to allow the 
dome to make twelve complete revolutions in either 
direction. 


lb. 
Total weight of shutters a haa se 16,000 
a »» Cupola, including shutters 174,000 
. » livering a mi 25, 
sf 3» moving parts bis ... 199,000 
= »» metal in dome, not includ- 
ing floor 269,000 
‘a » elevating floor a a 50,000 
Cast iron and lead counterweights for floor 50,000 
Ironwork for supporting floor and gallery... 8,000 


Total number of rivets and bolts, 250,000 


‘*The lifting floor or elevator (on Sir Howard 
Grubb’s plan) is 61 ft. Gin. in diameter and has 
a travel of 16 ft. Gin. It has a circular aperture 
25 ft. in diameter in the centre surrounding the 
pedestal of the telescope. When at its lowest posi- 
tion it is on a level with the first gallery to which 
the main entrances of the dome lead. At its highest 
position it is flush with the second gallery. <A 
stairway leads up from the first to the second 
gallery, from which the floor is acceasible in all 
positions. The galleries and floor have movable 


hand-rails, which can be taken away when they 
interfere with the observing chair. 

‘* The floor consists of twenty radial girders built 
up of plate and angles similar to the main framing of 


together by a continuous vertical plate 24 in. deep, 
and also by a horizontal continuous stringer plate 
12 in. wide top and bottom The inner ends are 
connected in the same way except that the vertical 
plate is 4 ft. 44 in. deep. The radials are stiffened 
at the centre by intercostals. The floor proper is laid 
with ash 2 in. by 2in, incircular strakes. The floor 
is perfectly balanced by eight cast-iron weights each 
hung by fiat steel ropes 24 in, wide and # in. thick, 
passing over sheaves carried by rectangular columns. 
These columns are built up of four corner angles 
with lattice sides and the counterweights move up 
and down within them. <A 2} in. screw with 1 in. 
pitch containing 198 threads is carried up on four of 
these columns to the full height. It is by means 
of these screws that the fioor is raised and lowered. 
Beneath the floor a line of shafting 2 in. in diameter 
is carried around, connecting the four screws by 
mitres, causing them to move together. This shaft- 
ing is driven by a water engine of the same pattern 
as that used for turning the dome, It is operated 
by the same style of differential hand gear from the 
top of the floor, so that both can be worked at the 
same time by one man. 
‘*The water engines just described were, however, 
found to be too slow in action (requiring 50 minutes 
or more to raise the floor 164 ft.), and on this and 
other accounts it was decided by the President of 
Lick Trustees to use them only as an auxiliary 
motive power (available should the substitute for 
them break down temporarily) and to provide a 
new device which would be more rapid and which 
would use less water. 
‘‘The new arrangement consists of four tele- 
scopic hydraulic rams placed at equal distances 
around the outer rim of the floor. The rams are 
8in. in diameter. They were made telescopic in 
form so as to reduce the depth of the holes in the 
rock beneath the dome which receive the cylinders. 
‘*To keep the floor level as it moves up and 
down, a 23 in. shaft is carried all around the floor, 
so arranged that four pinions keyed to this shaft 
engage in vertical racks fastened to four of the 
columns which support the gallery. 
‘‘The rams are operated by the same differential 
valve which operates the engine. If the floor is 
down and the valve is opened, the floor commences 
to rise and at the same time automatically closes 
the valve. Similarly as the floor sinks it auto- 
matically closes the valve. This is designed to pre- 
vent any possible accident. An indicator is attached 
to the valve, which shows the observer how much 
the valve is opened, and it is so arranged that its 
indications can be read in the dark. In the pre- 
liminary trials these rams raised the floors 164 ft. 
in less than nine minutes and lowered it in less 
than five minutes,” 

We must leave for a concluding article a descrip- 
tion of some of the other details of the equipment 
of the Lick Observatory. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 16, 1888, 

Apvices from the far interior show a slight increase 
in the amount of business done in iron and steel. 
There is less irregularity in prices and larger orders 
are being placed. The fact has been demonstrated 
that prices are as low as they can go, and the larger 
consumers are placing contracts for two to four months 
supplies, in order that they may not be caught later by 
a rise in prices. The feeling prevails in a good many 
markets in America that prices will rise unexpectedly 
some time in the near future. Itis this feeling that ac- 
counts for the inquiry in all directions and for the rather 
liberalordersthatare being placed. Thesteelrailmakers 
are not as confident of Shase early winter orders as 
two or three months ago. A great deal of roadbed is 
being made ready for rails throughout the south and 
south-west. Some agents of mills have endeavoured 
to estimate the amount of work of this kind, and they 
have put it at 700 miles. On this is based the predic- 
tion quietly made in steel rail circles that there will 
be a heavy demand for steel rails as soon as steel rail 
buyers see it is safe to buy. Besides this there is a 
large amount of work projected in the north-west, but 
the presumption is that far steel railmakers will profit 
most by the enterprise in this direction. Bottom 
prices to-day for steel rails in Eastern Pennsylvania 
are 29dols. The Senate Bill will make duties 14 dols. ; 
adding 3 dols. for expenses, it will be seen that the 
cost of steel rails c.i.f. will be 36 dols. These rates 
will offer pretty fair protection to the American 
markets. There is a heavy demand for merchant steel of 
all kinds, and steel of all kinds is gaining very rapidly 
over iron. The weekly production of pig iron through- 
out the country is 118,000 tons. Very little stock is 


ing, mills are gaining in orders, and more confidence 
prevails in a steady demand up to the close of the year. 
The tariff agitation is causing a good deal of appre- 
hension anddelay. The situation is about this, there 
are alarge number of enterprises under contemplation 
involving the outlay of millions of money. The pro- 
moters are undecided as to the effect of the tariff 
revision upon American industry, and they are in- 
clined to postpone work till the question as to whether 
the high protective element or the tariff reform party 
will win. Unfortunately the American Congress does 
not feel willing to run any risk. The reason they 
give is that the sentiments of the American people 
have not been tested for a good many years. The par- 
ties which are most anxious for the reduction of duties 


| feel that they are running a special risk, and that the 


popular verdict may unseat them and their party. 
For this reason the question will be thrown before the 
people. A Democratic victory, however, does not 
necessarily involve the indorsement of the views of 
the revenue reformers. There are other issues at stake 
which will carry a great many votes one way or the 
other. The problem is a very mixed one and politi- 
cians are at sea. Investors will postpone large opera- 
tions on this account. But for this a great deal of 
work would be undertaken within the next two or three 
months. The effect may be beneficial in the ar run, 
because it will check supplies, restrict railroad build- 
ing, and prevent the too rapid growth of manufac- 
turing capacity in all directions. The financial in- 
terests do not regret the check that has been given to 
manufacturing enterprises. They feel that the fever 
of activity might carry them too far. The most 
reasonable conclusion to arrive at is that nothing but 
absolutely safe and necessary work will be undertaken 
between now and next June. Butif the Protectionists 
win in the coming campaign the foundations will at 
once be laid for an enormous amount of new work. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS AT DUBLIN. 

WE give this week on page 215 an engraving, pre- 
pared from an excellent photograph taken by Messrs. 
Werner and Son, 39, Grafton-street, Dublin, of a 
group of members of the Institution of Mechanical 
Engineers who took part in the Dublin meeting. At 
the time the photograph was taken the members were 
eet on the steps of one of the buildings of Trinity 

ollege. As a memento of a highly successful meeting 
the engraving will, we think, be of some interest. 








Tue Surz CanAt.—The transit revenue of the Suez 
Canal Company in June amounted to 204,000/. The 
collection for the first ten days of July realised 70,0007. 





Norwecian Woop Putr.—The wood pulp industry is 
constantly increasing in Norway and Sweden. At Stjern- 
fors, Sjusnarsberg, Sweden, a new company has been 
formed for the erection of a wood pulp manufactory under 
the style of Stjerus Aktiebolag, the capital being 16,500/., 
of which two-thirds have been taken by the Uddeholm 
Aktiebolag. The new company will be favourably posi- 
tioned both as regards site, water-power, fuel, &c., being 
considered a sort of branch establishment of the large 
Uddeholm concern. One of the principal importers into 
America of Swedish produce is at present in Sweden with 
a view of making special arrangements as to an increased 
import into the States of Swedish wood pulp. 





CONVERSION OF A PADDLE SrEAMER INTO A ScREW.—The 
London and North-Western Railway Company some 
months since placed their paddle-wheel steamer uae 
of Sutherland (built in 1869) in the hands of Messrs. 
Laird Brothers for conversion into a twin-screw steamer 
with the expectation that her efficiency for their cross- 
channel cattle trade would be improved, and that con- 
siderable gain in economy would result from the introduc- 
tion of more modern machincry, The work has now been 
completed, and on the 11th inst. the vessel made a trial 
outside the port, attaining a speed of 144 knots, the 
engines developing 1400 Bally sonnet The alteration 
effected may be briefly described as follows: The old 
machinery, paddle-wheels, and boxes have been removed, 
but the forward and after sponsons and their houses on 
each side have been retained and connected, the houses 
forming quarters for the ship’s officers, store-rooms, &c., 
the old paddle-wheel space decked over and formed into a 
large additional space for cattle. The necessary altera- 
tions have been made about the stern of the vessel, and 
stern tubes and brackets fitted, and the arrangement of 
engine keelsons, bulkheads, coal bunkers, &c., have been 
modified to suit the new machinery. This consists of two 
sets of triple-expansion engines having cylinders 164 in., 
26 in., and 41in. in diameter, with a stroke of 2ft. 6 in. and 
working at 150 lb. pressure, steam being provided by two . 
double-ended cylindrical steel boilers, each set of engines 
driving its own propeller. The results of the alteration 
are strikingly worthy of attention and may be summed 
up as follows: Thecarrying power of the vessel has been 
increased by about 190 tons, large additional deck space 
for cattle gained, while the net register tonnage has been 
reduced by 247 tons. The speed has been considerably in- 
creased, and the consumption of fuel will be reduced by 
60 per cent. This small consumption has been euccess- 
fully maintained over a period of more than six months by 
the Olga, built last year by Messrs. Laird Brothers, and 








At the outer end they are connected 
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accumulating. The forge iron consumption is increas- 








fitted with similar engines, 
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THE FORTH BRIDGE.* 
By F. E. Coorrr, M.1.C.E., Resident Engineer. 

To the request to prepare a paper on the Forth Bridge 
for the present meeting, I at once assented, on the under- 
standing that it should take the form of a continuation of 
that communicated to the Institute on the occasiou of 
their visit in 1885 by Mr. B. Baker, who, with Sir John 
Fowler, is joint engineer of the structure. 

I, therefore, propose to confine myself principally to a 
general description of the methods employed in the erec- 
tion of the various portions of the main spans, and, in 
doing so, must crave the indulgence of my audience if at 
times I appear to be guilty of the sin of plagiarism. 

My excuse must be that the interest excited by the 
great work—the subject of this paper—having called 
forth so many descriptions, some of great technical in- 
terest, communicated to scientific and learned societies, 
others appearing in the periodicals devoted to engineering 
and kindred matter, and others, again, of more popular 
interest which have formed the subject of newspaper 
articles and pamphlets more or less correctly inspired, I 
experience very great ditticulty in finding anything novel, 
or of special interest, to claim your attention. 2 

As it is possible that some of those present have not 
clearly in their minds the information contained in Mr. 
Baker’s paper of 1885, before referred to, I will first give a 
short summary of its contents. : 

The Forth Bridge is the most important link in the 
direct railway communication which the North British 
Railway and their allies, the Midland Railway Company 
and the East Coast Companies—the Great Northern and 
North-Eastern Railway Companies—are seeking to com- 
plete between Edinburgh on the one hand, and Perth 
and Dundee on the other, which will enable them to 
compete with the West Coast Companies for the North 
of Scotland traffic on equal, if not more favourable 
terms. 

Parliamentary sanction for the present route of this 
communication was obtained in 1873; but it was not until 
1882, after reconsideration of the original design of the 
structure crossing the Forth, and the adoption of that 
now being carried out, that anything definite was com- 
menced. 

The total length of the viaduct will be 8296 ft., or 
nearly 18 miles, and there are two spans 1710 ft., two of 
680 ft., fifteen of 168 ft. girders, four of 57 ft., and three 
of 25 ft. being masonry arches. 

The clear headway for navigation will be not less than 
150 ft. for 500 ft. in the centre of the 1710 ft. spans. 
The extreme height of the structure is 361 ft. above, and 
the extreme depth of foundations 91 ft. below the level of 
high water. 

There will be about 53,000 tons of steel in the super- 
structure of the viaduct, and about 140,000 cubic yards of 
masonry and concrete in the foundation and piers. 

The main piers, three in number, consist each of a 
group of four masonry columns, faced with granite, 49 ft. 
in diameter at the top, and 36 ft. high, which rest either 
on the solid rock, or on concrete, carried down in most 
cases by means of caissons of a maximum diameter of 
70 ft. to tha rock or boulder clay, which is of almost equal 
solidity. 

The stresses to be provided for are those arising from 
the weight of the structure itself, the rolling load, and 
wind, as well as from change of temperature. 

The rolling lead has been taken as 1 ton per foot run on 
each line of rails over the whole structure, or a train on 
each line consisting of sixty short coal trucks of 15 tons 
each, headed by two locomotives and tenders weighing in 
the aggregate 142 tons. 

The wind-pressure provided for is a pressure of 56 lb. 
per square foot striking the whole or any part of the ex- 
posed surface of the bridge at any angle with the horizon, 
the total amount on the main spans being estimated at 
nearly 8000 tons. 

The material used throughout is open-hearth or Siemens- 
Martin steel. That used for parts subject to tension is 
specified to withstand a tensile strength of 30 to 33 tons 
to the square inch, with an elongation in 8 in. of not less 
than 20 per cent. That subject to compression only, a 
tensile stress of 34 to 37 tons per square inch, with an 
elongation in 8 in. of not less than 17 per cent. Strips of 
each class 14 in. wide are to kend cold round a bar, the 
diameter of which is double the thickness of the strip. 
The tensile strength of the rivet steel is 26 to 30 tons per 
square inch. : ‘ 

The superstructure of the main spans is made up of 
three enormous Couble cantilevers resting on the three 
piers before mentioned. Those on the shore sides are 
1505 ft., and that on Inch Garvie (an island fortuitously 
dividing the deep-water space into two channels of nearly 
equal width) is 1620 ft. in length ; the effective depth over 
the piers is 330 ft., and at the ends 35 ft. The centre por- 
tions of the two 1710 ft. spans on each side of Inch Garvie 
are formed by two lattice girders 350 ft. in length and 
50 ft. deep in the centre, and 37 ft. deep at the ends. 

The compression members of the cantilevers are, as a 
rule, formed of tubes either circular in form or circular 
with flattened sides. 

The tension members are girders quadrangular in sec- 
tion; the bcoms at their corners take the strains, and the 
vertical and horizontal bracing of the sides keep them 
stiff against the effects of their own weight and wind 
respectively. 

The steel is delivered at the works in plates cut nearly 
to size, and as angle bars of various sizes and lengths. 

Plates which have to be bent or shaped are so treated at 
a red heat in hydraulic presses with moulds of special con- 
struction, and al] edges are planed. 





* Paper read before the Iron and Steel Institute at 
Edinburgh. 





The plates and bars, whether composing circular 
members, or the booms of the girders with all the re- 
quired covers, &c., are as a rule assembled in their exact 
positions, and operated upon by drills of special construc- 
tion, which, traversing their whole length, bore nearly all 
the holes required for the rivetting. 

I will now proceed to describe in as concise a manner 
as possible how the superstructure of the Forth Bridge 
has up to the present time been erected, and what modi- 
—" were found advisable during the progress of the 
work, 

It will be convenient to divide the subject into the three 
following principal groups : 

I. The erection on timber staging, giving support from 
beneath, by the use of ordinary derrick cranes. 

II. The erection by special appliances placed on exten- 
sive platforms, or scaffolding, which varied in position 
according to the progress of the work. 

III. The erection by means of special cranes, which, 
resting on the members themselves, enabled the latter to 
be extended, and in turn become the support of the 
former. 

This last system allowed the use of temporary appliances 
to be reduced to a minimum. 

Group I.—The first plates of the superstructure, com- 
prised in this division, that were dealt with, were the 
lower bedplates, which rest on the masonry piers, and 
ultimately transmit to them the whole weight of the super- 
structure, rolling load, &c. The plates forming these were 
put together upon iron supports sufficiently high to enatle 
the girders carrying the holders-up of the hydraulic 
rivetters tobe manipulated beneath. 

Under ordinary circumstances the upper bedplates 
would be the next parts put together, but the skewbacks, 
as the massive junctions at this point are termed, and of 
which they formed the foundations, were not asa rule 
sufficiently advanced to enable this to be done. There- 
fore, to save time, the tubular bottom members between 
the skewbacks were first erected and rivetted in their ulti- 
mate position, and in some cases, for a similar reason, the 
transverse and diagonal bracing girders were completed at 
an early stage. As soon as it was possible to obtain them, 
the upper bedplates and skewbacks were erected, the 
former, as in the case of the lower bedplates, in an 
elevated position, for convenience in rivetting, being 
afterwards lowered. Next those portions of the vertical 
columns, diagonal struts and boitcm members over the 
piers, and first struts and bottom members of the first 
bay of the cantilevers, extending to about 40 ft. above or 
beyond the masonry, and within reach of the ordinary 
derrick cranes, were placed in position. 

The timber used temporarily in the staging for the sup- 
port of these amounted to about 10,000 cubic feet in the 
case of Queensferry and Fife piers, and rather more at 
Garvie, and the amount of steel thus erected was about 
2000 tons in each of the two former and 2600 tons in the case 
of Garvie. 

The point was now reached at which the appliances 
under Group II, were brovght into play, and it was only 
after careful and protracted consideration that the system 
made use of was adopted. 

The principal conditions laid down with reference to 
the central portions of the double cantilevers were— 

1. That in order that the men should beable to work at 
any height in as great security and comfort as if on the 
level of the ground, platforms cr scaffolding of consider- 
able area should be provided. 

2. That the raising into position of the several parts of 
the structure should be as little as possible interrupted by 
wind, the ordinary derrick cranes not being then con- 
sidered applicable. 

3. That the weight of the platforms and apparatus 
should not much exceed 400 tons. 

4. That the connections forming the supports should 
not bring excessive strains upon any part of the permanent 
structure. 

5. That no rams of the lifting apparatus should have to 
exert a lifting force of much more than 100 tons, 

6. That the platforms should form ultimately stages for 
building the top members over the piers. . 

7. That, forthe sake of economy, material forming part 
of the permanent structure should be made use of tem- 
porarily as much as possible. 

The platforms provided were two in number, one on 
each side of the axis of the bridge. They were 20 ft. wide, 
and 200 ft. long at Fife and Queensferry, and 350 ft. long 
at Garvie, composed of timber planking and joists, which 
rested on two longitudinal girders, one on each side of the 
vertical columns, formed of part of the booms and bracing 
of the first permanent ties of the cantilever. These were 
carried by cross-girders, constructed of plates forming 
part of the second and third permanent struts, passed 
through the northern and southern pairs of vertical 
columns, respectively, plates being temporarily omitted 
forthe purpose. A double set of short cross-girders inside 
each vertical column formed the supports for the hydraulic 
jacks, which raised, when necessary, the cross-girders 
first referred to, and with them the platforms. The cross- 
girders inside the columns were supported by means of 
pins passing through their ends, and through the webs of 
the I beams forming part of the vertical columns. The 
main lifting rams were 134 in. in diameter, and were 
capable of lifting 240 tens with the water supplied to 
them by special pumps, at a pressure of about 30 cwt. per 
squareinch. The total weight actually lifted by the four 
rams did not, as arule, much exceed 450 tons, exclusive of 
friction. 

The plates and beams forming the vertical and diagonal 
columns were raised by ordinary hoists to the level of 
the platforms. These were then taken by small trollies 
to a goliath, running along temporary rails on the surface 
of each platform, which lifted them into and held them 
in place while they were bolted to those previously built 





Rivetting machines, of special and ingenious design, 
suspended below the platform, dealt with those portions 
of each tube allotted tothem. As soon asa 16ft. length 
of the vertical columns was rivetted below, and a similar 
length added above, the hydraulic jacks were set in action, 
and the platforms were raised by successive steps of 1 ft. 
a height of 16 ft., whenthe above described operations of 
building and rivetting were resumed. 

In this way those on the centre portion of the Queens- 
ferry cantilever was raised the extreme distance of 281 ft. 
in about twenty-four weeks. The platform girders were 
then trussed by links formerly usedin old Hammersmith 
Bridge, and upon them the massive girders forming the 
top members of the cantilevers, between the vertical 
columns, were put together and rivetted. The timber 
platform was then laid upon the latter, and the lifting plat- 
forms and their girders and other apparatus were taken 
apart and lowered piecemeal. 

The lower members of the cantilevers, formed of tubes 
12 ft. in diameter, were extended outwards from the 
piers for about 40 ft. by means of ordinary cranes. 
Beyond that point they were erected by means of an 
ingeniously devised crane fitted with hydraulic lifting, 
turning, and traversing gear. This crane was s°ated on 
a carriage, movable along the top of a framework 20 ft. 
square and 48 ft. long, first built in sections upon and 
surrounding the tube itself. As each section of the latter 
was completed in front (the men employed in bolting up, 
&c., standing on the timber flooring supported on the 
bottom of the framework), the crane was used to transfer 
the sections of the framework, previously unbolted, from 
the back to the front, and in this way the tube, by 
successive operations, was built out fora distance of about 
160 ft. from the piers. 

As in the case of lifting platforms for the central por- 
tion, the objects kept in view in the design of this appa- 
ratus were large working platforms for the men, and for 
the putting in place of material cranes actuated by 
hydraulic power with a short lift. 

For the erection of the lower portion of the first strut, 
and of the first vertical tie and support to the internal 
viaduct, lifting platforms, similar to but smaller than 
those first described, raised by jacks placed in the vertical 
tie and on the vertical columns, were used. These were 
originally intended to have been carried up to the level 
of the underside of the top members, and upon them, 
when strengthened, those members were to have been 
built; but the experience gained up to this time as to 
the ability of the men to work unaffected in situations 
more exposed than was at first deemed advisable, as 
well as tothe ease with which large and heavy pieces 
of material could be raised great heights by ordinary cranes 
and tackle with little interruption from anything but 
a strong wind, rendered it possible for a great modifi- 
cation to be made in the mode and apparatus made use 
of, and these platforms were carried no higher than the 
level of the intersection of the first ties and struts. 

The appliances used on the erection up to this point, 
though amply fulfilling all the conditions of the problem, 
were necessarily slow in action, and costly to make, put 
together, and take down; and it must be borne in mind 
that when the vertical columns, with their bracing and 
top and bottom members connecting them, were com- 
pleted, an immensely powerful support was available, 
from which the other members of the cantilever and the 
internal viaduct could be held up by temporary stays as 
Px aga as if supported by staging on the solid ground 

elow. 

The weight of the portions of Fife and Queensferry 
cantilevers erected under Group IT. was about 3000 tons 
each ; at Garvie it was somewhat more. 

Group III.—With the exception of the first bay of the 
lower members, the first 120 ft. of the internal \siaduet, 
and the lower portion of the first struts, the whole of the 
principal members of the cantilever are included in this 
group. 

Two types of special cranes are employed, one made 
use of to build the top members and upper halves of the 
struts and ties. The other is traversed along the internal 
viaduct, and deals with the remainder of the work. The 
top member crane is provided with a horizontal jib, 
35 ft. in length, which can be slewed through an arc of 
230 deg., and along which the suspending pulleys can 
run. The lifting of the material is effected by a steam 
winch, the main drum of which accommodates about 
400 ft. of wire rope 1}in. in circumference, This crane 
is supported on a carriage, formed of two steel cross- 
girders strongly braced, and which rest on the upper 
surface of the angles connecting the vertical webs to 
the flanges of the booms of the top members, and along 
which, when desired, it is traversed by means of powerful 
screws. 

In some cases, at the back of the carriage a hydraulic 
crane is attached, along the horizontal jib of which run 
the supports for a hydraulic rivetter, used for completing 
that part of the work within its reach, An ordinary 
derrick crane is sometimes substituted for this part of the 
apparatus. 

eneath the top member, and strongly attached to the 
carriage of the crane, is suspended, on four longitudinal 
girders, a roomy platform of timker, 76 ft. long and 45 ft. 
wide. The building operations are thus carried on. Each 
length of the vertical webs of the top members is first 
raised by the ordinary hoist to the level of the internal 
viaduct. It is then carried on a trolly to a point beneath 
the jib of the top member crane, which raises it to its 
exact position, and holds it there, while the men standing 
on the platform bolt it to that already complete. 

The lower booms are first thus secured, then the vertical 
and horizontal bracing bars are fixed, and lastly the top 
booms. When the length is complete, the carriage is slid 
down a convenient distance, and the building operations 
are again resumed, and are continued uvtil the mcmter 
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reaches the centre of the bay. When, in the case of bay 1, 
the overhang was 125ft., and the strain on the vertical 
bracing (temporarily doubled) had nearly reached the 
working strain of 6h tons per square inch, with the end 
of the members deflected about 8 in., a temporary con- 
tinuation of the vertical tie in the centre of the bay was 
built up to the underside of the top members, and jacks 
being interposed, the latter were raised the amount they 
had deflected, and secured by wedges: : : 

Similar extensions of the vertical ties will be required in 
the case of the other bays in order to support temporarily 
and adjust the top members above them. f 

The crane then continued the building until the top 
members reached the junction at the upper ends of the 
first struts, where any deflection in them was again re- 
moved, and the permanent connections at this point were 
completed. 

At convenient intervals, the building of the top mem- 
ber was suspended, and the crane employed first in build- 
ing down the ties, which operation was similar to that 
already described for the top members, except that the 
men occupied stood on small timker stages suspended 
frém and enveloping the member, and which were lowered 
as required by ordinary tackle. Afterwards, the upper 
halves of the struts were built in the same way, except 
that the extension was in the reverse direction. 

In order to prevent excessive strain on the unsupported 
lengths of both ties and struts, temporary struts from the 
vertical columns were put in where required, light girders 
and wire ropes being also largely made use of. 

he internal viaduct crane consists of two masts and 
jibs of the derrick type, the former in line transversely 
with the axis of the bridge, and 16 ft. apart, braced 
strongly together, and secured to a movable timber frame 
traversed along the outer rail troughs of the viaduct. 
Each jib is raised and lowered by means of a wire rope 
passing round a drum on the mast, but the wire rope lift- 
ing the material is passed through a sheave at the ex- 
tremity of the jib; thence it is led over a sheave down 
the centre of the mast, and by means of guide pulleys to 
some convenient point on the finished structure, thence 
to asteam winch. The object for separating the power 
from the crane is to lessen the weight concentrated at 
that point, the viaduct there being extended much in 
advance, and as a rule acting as a cantilever, its outer 
end being temporarily supported by wire ropes to some 
part of the finished structure. 

When the viaduct girders are being extended by these 
cranes, little staging is required, the men being able to do 
the bolting up standing in the troughs forming the top 
and bottom booms, 

To provide the necessary standing room for the men 
when at work on the lower members, light platforms of 
timber are hung from the tnbes by trusses of convenient 
form. For the building of the lower portions of the 
struts and ties the same stages are used as described in 
the case of the upper portions of these members. 

Steam winches, with blocks and tackle attached to 
convenient points, are used to lift into and hold in posi- 
tion the parts, not usually exceeding 2 tons in weight 
each, of the wind and other bracing of the various mem- 
bers, the men doing the bolting up either hanging on to 
the parts themselves or standing on planks placed where 
necessary, 

Wire ropes are now almost entirely used for the cranes, 
running gear, and temporary support, being found most 
trustworthy, and, when treated properly, should never 
give way. An extensive series of experiments has been 
made with regard to the proper use of this material, and 
as a consequence the following conditions are adhered to 
as much as possible : 

The material should be crucible cast steel. 

The number of wires should be numerons. 

The diameter of the pulleys or drums should not be less 
than six times the circumference of the rope. A marked 
increase in the life of the rope is observed when even this 
proportion is exceeded, the number of bends under load 
before beginning to fail with six circumferences being 
5000, and with eight circumferences 10,000, while destruc- 
tion occurred at 15,000 and 36,000 bends respectively. 

Rivetting.--The rivetting of the bottom members of the 
cantilever, of the vertical columns, and of portions of the 
diagonal struts between them, has been executed by hy- 
draulic rivetters of special design, the principle of which 
has been to use independent rams for the holder-up and 
the snap. The holder-up could be traversed along a girder 
usually pivotted so as to revolve on the axis of the tube, 
or with its ends moving in a race, so that the girder moved 
round the tube parallel to its axis. In both cases the 
holder-up preserved its direction normal to the surface. 
The snap was fixed in a ram which also could be traversed 
along a girder, the latter being movable parallel to the 
axis of the tube, with its ends travelling in slots formed in 
rings surrounding the tube. By this arrangement of 
motions both holder-up and snap could deal with every 
rivet. The operation of rivetting was as follows: The 
rivet, properly heated, was placed from the inside into 
its hole, the holder-up was brought opposite to it, the valve 
admitting the water was turned on, the holder-on thrust 
the rivet in up to the head, and held it there, whilst the 
ram on the outer girder closed the rivet, the same valve 
admitting water to both rams, but a slight check in the 
branch leading to the outer ram permitted the rivet to be 
sent home by the inner ram before the pressure was 
applied to form the snap. About 800 rivets could be 
closed by this apparatus in ten hours. 

The bedplates, both upper and lower, were rivetted by 
similar apparatus, but simplified inasmuch as plane sur- 
faces only had to be dealt with. For the interior parts 
of the skewbacks, where the space was too confined for 
hand rivetting, or for the use of rams of ordinary size, 
special rams of small size, 4 in. in diameter, were used as 
holders-up and snaps, the necessary power being obtained 
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times, by the use of an apparatus fitted with rams 4 in. 
and 10 in. indiameter. Grab machines of various patterns 
were designed and made by Mr. Arrol for the rivetting of | 
the top members, for the ties, and for parts which could 
be reached by this form of rivetter. r. Arrol has also 
greatly simplified the subject of rivetting by designing 
and constructing small reverberatory furnaces for heating 
the rivets by the blast-furnace residual oil, delivered in a 
fine spray by air at about 20 lb. pressure, through a disin- 
tegrator of special design. This has been a great success. 
The regulation of the heat is complete, the rivets are 
uniformly heated, the apparatus is more economical than 
hand fires, and is under perfect control, It is also cleanly, 
and the danger from fire is much reduced. 


2000 rivets per day, at a cost for oil of about 4s. 
Bridge is of 
tute, I may be 
gained by the manufacture of nearly 50,000 tons of 
could be better than its behaviour. 


case the utmost uniformity has been found, and any varia- 
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by multiplying the ordinary pressure of 1000 lb. about six | —— 





A small furnace, 14 ft. square and 4 ft. long, will heat | 


As the material used in the construction of the Forth | and | : 
special interest to the Iron and Steel Insti-| erection, the methods made use of in the latter having 
permitted to say that the experience | been considered and advised upon by them. 


Siemens-Martin steelwork enables us to say that nothing of contractors intrusted with the work, and 
Plates and bars have | arranged for : ‘ 
been obtained from several distinct firms, and in every | work, including the design of the numerous 
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Thirty-four to Thirty- 
seven Tons 
per Square inch. 


Thirty to Thirty-three 
Tons per Square Inch. 





Difference per Cent. Iron|Difference per Cent. Iron 
19 23 


| 

| 

| 

“| 
eel 
| 





Carbon 

Silicon .. 02 03 
Sulphur 024 024 
Phosphorus ..) 046 046 
Manganese 69 69 





It is hardly necessary to remind you that Sir John 
Fowler and Mr. B. Baker are the engineers of the under- 
taking. They have furnished designs with great minute- 
ness of detail for every part of the permanent structure, 
d have personally supervised the manufacture and 


the responsible representative of the firm 
he has 
and carried out the manufacture of the steel- 
special ma- 
and others 


Mr. Arrol is 


chines, such as multiple drills, bending presses, 


tion has been in the direction of improved ductility. | necessitated by the large amount of material thon = 
Where 20 per cent. elongation has been required, 25 per | with, as well as the varied apparatus ard machines de- 
cent. has, as a rule, been obtained, and in the harder scribed in this paper 


as employed in the erection. He 


material it has been increased from 17 to 20 and above | has in all these been ably assisted by his engineering 


without any difficulty. The cold bend tests are marvellous, 
as the specimens exhibited show. 


The analyses made in the course of manufacture of the othe 
steel show that the proportions of the different principal | read by 





components are generally as follows : 


manager, Mr. A. S. Biggart, A.M.I.C.E., to whom Iam 
much indebted for the loan of the cartoons made use of 
which were prepared by him to illustrate a paper 
him before the Tnstitution of Engineers and Ship- 
builders in Scotland on January 24, 1888. 
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THE STRENGTH OF COPPER STEAM PIPES. 
Tue following interesting report has been printed for 
the information of the Board of Trade surveyors : 


Report on Main Steam Pipe of the Steamship. .... 
May 31, 1888. 

Sir,—We have now completed the tests on the old main 
steam pipeex steamship . ... . , and have the 
honour to report as follows: , 

The pipe was about 6} in. in diameter inside, and was | 
made of two copper plates, the mean thickness of which | 
was about yin. Itwasmadeby .... . « « «9 
of this port, from material supplied by . . . . » «| 
and when new was satisfactorily tested to twice the work- 
ing pressure, namely, 310 lb. 

The pipe had been at work but a short time when a} 
crack developed where shown in red on sketch, and it was | 
at once taken out and replaced by a new one, | 

The hydraulic pressures applied in the test to destruc- | 
tion which has been now made, were registered by the | 
special high-pressure gauges sent from the Consultative 
Departinent for that purpose. 

The circumferential stretches were measured at A by 
a copper wire, and at B by a steel tape. 

The distance between the flanges was carefully deter- 
mined by a trammel, and the subsequent distortions 
measured by’the same means, 

It will be seen, from the tabulated report hereto at- 
tached, that the pipe failed at a pressure of 912 lb. per 
square inch. As ths bursting pressure was very much | 
lower than we anticipated, we requested the makers to | 
test the material for tensile s'ress, elongation, &c. To 
thi: they readily assented. 

Two test-pieces were cut out of the pipe in such a} 
manner that the centre of one strip was midway between | 
the brazing, and the centre of the other was a brazed | 
portion of the pipe. 

The results of those tests, given herewith, show that | 
the ultimate strength of the copper at the brazing was | 
29,568 lb. per square inch, whilst between the brazing in | 
the eo'id copper it was 32,928 lb., or a mean for the two 
tests of 31,248 lb. per square inch; also that the elonga- | 
tion and contraction of area at fracture was very much | 

















Table showing Circumferential Stretches at A and B. 





Hydraulic Pressure in | 
dey | Stretch at A. | Stretch at B. 
310 | Nil. | Nil. 
465 | ” ] ” 
500 | ” ” eS 
620 | zs in. gy in. 
709 te os Not taken. 
900 | Es | 7 

Ye» | if in. 


912 
Pipe burst at 912 Ib. | 
912 |Permanent set ,% in. Permanent set }4 in. 





Table showing Distortion of Bend. 


The distance x y (see sketch) was found to gradually diminish 
as the pressure was increased. 


Hydraulic Pressure in Distance between Flanges. 


Pounds. | Original Distance=x y. 
| _ 
810 | Xy—yy in. 
465 XY — gy in, full. 
500 Not taken, 
620 | xy —}tio. 
700 xy — 3% in. 
900 | xy—fin. 
912 | xy—4hin. 
912 | Permanent set 44 in. 


COPPER STEAM PIPES. 
To THE Epiror OF ENGINEERING. 

Sir,—In your issue of August 17, page 159, your corre- 
spondent ‘‘ H. M. W.” suggests that, for the advancement 
of engineering knowledge regarding the manufacture of 
steam pipes, *‘ It would be well to summon a few practical 
coppersmiths to a discussion on the subject of the working 
of copper under the hammer and fire, and practical brazing 
on large jobs.” And he promises great information on 
the subject, and such ‘‘ practical formula to work from as 





fe - ‘aj ene aramenge stood Section at L 
lig 5 
| ae BY 
ty 2 ‘ ; 
Fh Bcack i——_—_— 
1 | 
| (oe 
a is at 
{jd | 
i| — 
‘ UJ | Fracture produced by a press of 912 Ib per sq inch 
9006 Z 


The pipe was not quite circular, its major axis being perpendicular to the plane of the paper for the whole of its length. 


Inside diameter at A+ 


Inside diameter at B - 


{ Major 68} in. 
( Minor 64j in. 
( Major 624 in. 
( Minor 643 in. 


mean 634 in. 


mean 63} in. 


Average thickness of material ,', in. 


Report or Tzsts. 
Portion of Copper Steam Pipe. 











Dimensions at 














Dimensions of Test Ultimate Stress Elongation a] 4 Se 
| *iece. in Tons. taken in 5 in. Fracture, &c. 5 2. xeon 
| 2 ; mf ina) 5 we 8B 
a | rie 3 2 3 | 
o - ° o\io8 | 
2 Fr 5 s2% 19, /s& Re | REMARKS. 
cS 2 ; 2 o Be S32 = ; 
2 z= s ak Ow a 3 = ae en £ Ss 
wz M = a a S 5 s 53 Se 203 os 
o~ iC} 3 a 5S Gs) to is Ee =} to ss +s 2 
3 r=] & A 3 53 8 s Se Qi ca 82 lass 
= a a |< < a” 4 a SPF lsa= sR are 
in. in. (sq. in. in. 
1 185 | 1.53 | .283 | 8.75 13.2 *. + «Oe 16Xx1.44 18,7 Appearance at fra ilky 
i . . 8. . cture, silky, 
2 |:2 | 153 | ‘306 | 4.5 14.7 | | 30.0 |.15x13 | 36.2 Pe Ditto _— 


No. 1 piece was cut out of the pipe so as to have the brazing in the centre of the length. The fracture occurred through the brazing. 


No. 2 piece was cut so as to have a vest of the solid metal. 


lower in the piece that broke in the brazing than in the 
other specimen, 

Taking the major internal diameter of the pipe at 
633 in., the stress due to the burstiog pressure would only 
be 16,641 lb. par square inch. Seeing that the difference 
between the results of tha hydraulic test and that of 
the test-pieces is s» great, it seerns probable that the 
material at the point of failure was locally injured in 
manufacture. The original flaw which was the cause of 
the pipe being condemned, was brazed up prior to this 
test, and showed no signs of distress under the pressures 
applied. 

It will b> seen from sketch No, 2 that the overlap of the 
pips at the brazing first opened out, and that the material 
ruptured about 4 in. within the lap. 

The test-pieces Nos. 1 and 2 are in this office, and can 
be forwarded to the Engineer Surveyor-in-Chief, should | 
he desire to see them. | 

We have, &c. (Signed) 


Observations of the Engineer Surveyor-in-Chief. 

The above report, with respect to a bent copper pipe, | 

contains information which is of much value, and should 

be carefully considered. Data with res; ect to the strength 

of such bends are by no means plentiful, and the report 
is therefore most interesting and useful. 

Tuomas W. TralLu. | 

The A:sistant Secretary, Marine Department, | 

Board of Trade. 





would have the effect of preventing engineers placed over 
coppersmiths in workshops from setting them to do some- 
thing they have learned by a long practical working and 
experience to be an utter dn posstbilit oe 

eading between the lines of “‘ H. M. W.’s” letter leads 
me to suppose he is a workman, and well up as to the 
manipulation of copper pipes; but, as I do not see how 
his suggestion as regards holding a viva voce discussion 
could be brought about, I think it would be equally kind 
on his part if he would communicate some of his 
“‘ wrinkles” to your readers through the medium of your 
columns. Premising he has read the correspondence and 
articles pertaining to the fatal Elbe steam pipe explosion, 
I would, with your permission, ask him to dilate on the 
cause which led to the accident. 

Yours truly, 


Cork, August 24, 1888. R. HARTLAND, 





ENGLISH MACHINERY AND FOREIGN 
COMPETITION, 

c To THE Eprror oF ENGINEERING. 

Sir,—It having been my lot for some time past to 
superintend, in my capacity as mechanical engineer to a 
large mining concern, the erection of a good deal of machi- 
nery of English and American make, my attention has 
been forcibly drawn to the fact that British manufacturers 
in sending machinsry abroad are not sufficiently alive 





either to their own interests or to the maintenance, not to 
speak of the extension, of their country’s trade. Appa- 
rently they entertain the notion that anything is good 
enough to send abroad, and in cases where previous in- 
spection does not happen to be rigidly insisted upon, 
machinery scandalously faulty in design, construction, 
and finish is palmed off upon the confiding purchaser. My 
experience has shown me this to be the case in European 
countries as well as on this side of the Atlantic. 

The natural result is that wherever possible American 
and German machinery is ousting ours from the markets. 
Here, it is possible, for the charges on machinery for 
freight and duty being about equal whether from the 
United States, Germany, or England, intending pur- 
chasers are able to select the market which gives them the 
best value. 

I have little doubt that my experience is matched by 
that of hundreds of British engineers scattered over the 
globe, and humiliating as it is to make such admissions, I 
think it the duty of engineers abroad to exert every effort 
to draw attention to a malpractice which I believe to be 
one of the chief causes of the universally admitted falling 
off of British pre-eminence in the foreign machinery 
trade. It is useless to seek for economical reasons for 
this deplorable condition of affairs when the true reason 
is to be found in careless and scamped work due to greed 
for immediate profits combined with overweening confi- 
dence in the heaven-born superiority of British manufac- 
tures—a confidence whose foundations are being fast 
undermined. If Great Britain is to continue to be 
the world’s leading workshop, she must return to the old- 
fashioned ideas of thoroughness and honesty, and give up 
the senseless pride which refuses to acknowledge a possi- 
bility of superiority in foreign manufactures. 

Fortunately, all cannot be included in this condemna- 
tion ; there are firms to whom agood reputation abroad is 
dear, who are above exporting machinery which they 
could not get passed at home, and I would appeal to these 
to aid in raising the standard of excellence for the foreign 
market. Machinery for abroad, especially newly deve- 
loped countries, should not only equal, but surpass in 
excellence that for the home market ; for whereas at home 
slight imperfections can be readily corrected, it is very 
different in a country like Mexico, for instance, where 
great loss of time and money may result therefrom. This 
is a fact which is too often lost sight of by the best of 
manufacturing firms. 

Analogous to this is the stupid aversion obtaining 
among many engineers to the adoption of foreign methods 
and appliances. Togive oneinstance only ; in the United 
States the touls generally used for screwing pipes—cutting 
a full thread —at one operation enable the work to be done 

uicker, better, and cheaper than with the old English 

ies. Yetitis comparatively recently that in England 
these tools have obtained a footing, and that only in 
establishments where good work is the first consideration. 
Scores of similar instances could be given, but this will 
suffice to point my argument, 

I am fully conscious that a solitary protest can avail but 
little, and am, therefore, hopeful that my professional 
brethren will add their voices to raise an outcry sufficiently 
general to enforce attention to the evils I have ventured 
to point out. 

I inclose my card, and am, faithfully yours, 


Gunnajunto, Mexico, August 8, 1888, 





IRISH RAILWAYS. 
To THE Epiror o¥ ENGINEERING, 

Srr,—I had the good fortune to be present at the annual 
meeting of the Institution of Mechanical Engineers held 
in Dublin on July 31, and to hear the President's able 
address, which is, I observe with pleasure, published in 
your issues of the 3rd and 10th insts. 

In common with a number, I think I may venture to 

say the whole, of the Irish locomotive engineers there pre- 
sent, I was surprised to hear the statistics which Mr. Car- 
butt quoted relative to the management, &c., of Irish rail- 
ways. There has since appeared in the Railway News an 
article showing the inaccuracy of most of the statistics, 
and traversing many of the inferences contained in that 
address, and as the subject is of great interest to the rail- 
way executive in this country, and especially so to the engi- 
neers, I shall be obliged if you will permit me to restate 
them as briefly as possible. 
_ Mr. Carbutt stated that there are 313 directors of railways 
in Ireland ; that the Great Western Railway, England, 
with 300 more miles of line, is managed by 19 directors ; 
that the expenses of management in Ireland are so great 
that fares cannot well be reduced ; that there is a con- 
siderable loss in the locomotive department in consequence 
of not getting a full mileage out of each engine on short 
lines. To these causes he attributes the fact that the 
working expenses in Ireland amount to 55 percent. of the 
receipts, in England to 53 per cent., and in Scotland to 50 
per cent. 

The writer in the Railway News replies, and I put these 
figures forward on my own responsibility, having verified 
their accuracy, that the Irich. railways have not 313 
directors but 277 only, including the directors of worked 
lines, and that the Great Western Railway of England has, 
including the boards of worked lines, as many as 262 
directors. That the mileage of the Great Western Rail- 
way is not 300 more than the total of the Irish lines, but 
about 200 less. That the Irish companies expend on an 
average 1.5 per cent. less than the English companies 
for traffic expenses and general charges, and even less, 
than the English lines for locomotive power, notwith- 
standing the difference in their positions with regard 
to the coal supply. He points out that the cost 
per cent. of receipts for working is very largely a 
question of earning power per mile operated, and re- 

















Ave. 31, 1888.] 


ENGINEERING. 


209 








marks, truly enough, that whilst the English lines earn 
4334/., the Scotch lines 2488/, and the Irish lines only 
1062/. per mile of line, the cost of maintaining the perma- 
nent way, &c., must of necessity cost a considerably 
higher percentage of the receipts in the latter than in the 
two former countries. No engineer will be surprised to 
learn that with such a wide difference in earning power 
the Irish lines are maintained at 5.8 per cent. more than 
the English railways. As the English lines are worked 
at 2 per cent. only less than the Irish lines, it follows that 
the latter companies exhibit a commendable economy in 
all other branches of expenditure where such economy 
can be exercised without injuring the efficiency of the rail- 
way system. 

Unless these facts can be contravened it is clear that Mr, 
Carbutt’s opinion that the Irish railways are worked at a 
high cost considering their circumstances is based upon 
insufficient and in some cases incorrect data. 

Bonman Matcoum, M.I.M.E., M.I.C.E, 

Belfast, August 28, 1888. 








SHADE LINES ON DRAWINGS. 
To THE EpitTor or ENGINEERING. 

Srr,—‘* W. D. T.” has opened.up a question of interest. 
His practice is in accordance with the usual drawing office 
system, but there may be great doubt as to its accuracy. 
“ W. D. T’s.” opinion about the shadows falling from 
models lying on the paper, however, is not a generally 
accepted one. 

Although an elevation and a plan are shown on one 
sheet, the beginner in the office is taught that these re- 
spectively are views on the vertical and horizontal planes, 
and at an architectural or machine drawing class, the 
X Y is shown in position as the axis about which these 
planes are rotated into the plane of the paper. The light 
upon a drawing comes in parallel straight lines and is 
inclined at 45 deg. to the vertical and to the horizontal 
a, therefore in the elevation the lower and right- 

and side: should have thick shadow lines, and as the 
** new arrival” urged the thick lines in plan should he on 
the upper and right-hand sides and not as ‘‘ W. D. T.” 
supposes. Of course this is only a convention, but if a 
convention is not useful it is thenceforth good for nothing 
(a fact strikingly brought forward in our Government 
offices). By the present practice shadow lines lose a large 
portion of their utility, and it is probably owing to this 
that so many offices are abandoning their use, although 
the corrected method can become a valuable aid in the 
elucidation of a set of drawings. Whether it would be 
expedient to extend this geometrical arrangement of 
shadow lines to the case of side elevations is open to 
question ; perhaps not. There are other points which it 
would be worth the draughtsman’s while to attend to in 
this relation. The proper positions and projections of a 
series of views of one object are a case in point. It is 
quite common to see an inverted plan below an elevation 
or to see a section on one side of an elevation which should 
be at the other. There are simple rules relating to this 
subject, and if proper attention were paid to them, com- 
plicated drawings would be easier to underst ind in many 
cases than they are at present. 

I have the honour to be, Sir, yours faithfully, 
J. WADDELL MALCOLMOON, Stud. Inst. C.E. 

Royal Arsenal, Woolwich, August 25, 1888. 





To THE EDITOR OF ENGINEERING. 
Srr,—Having read the letter of “‘W. D. T.” on the 
above subject, and having had several years’ experience in 
two drawing offices, both where the drawings were highly 
finished (I may mention the first one found employment 
for about thirty draughtsmen and apprentices), 1 have 
always seen, and do myself, make the shade lines as if 
the light came down from the top left-hand corner of the 
board in all views; I have never seen a drawing any other 
way when they have had to beshade-lined. I should like 
to hear some other draughtsman’s experience. 
Manchester. JUNIOR DRAUGHTSMAN. 





To THE Epitor or ENGINEERING. 
S1r,—Referring to “ W. D. T.’s” letter in your issue of 
the 24th inst., I have had over fifteen years’ varied ex- 
perience in England and in the principal European coun- 
tries. I have found that in engineering schools and draw- 
ing offices in Germany and in other countries, the most 
correct and accepted way of using shadow lines is by 
placing them, for elevations, on the bottom and right 
side of solids, and for plans on the top and right side. 
This method is also taught in some English technical 
schools and practised by some draughtsmen, but not 
by the majority. The above system as maintained by 
““W. D. T.’s” friend is the most modern and correct. 
ours, &c., 
H. P. Marriora, 
Caledonian Foundry and Engine Works, 
105, Brazenose-road, Liverpool, August 25, 1888, 





To THE Epitor oF ENGINEERING. 

Srr,—Having read the letter from your correspondent 
““W. D. T.,” I beg leave to say how heartily I agree with 
him in his wish to keep to the usual method of shadow or 
back-lining drawings. 

In the days of my pupilage in the drawing office the 
rule was to imagine the light coming from the top left- 
hand corner for all views; and these rules were always 
adhered to; and during my five years of practice on my 
own account my clients have mostly preferred drawings 
made in that way. I have met with one or two pedantic 
individuals who have argued in the same way as your 
correspondent’s ‘‘ new arrival,” and have insisted on the 
plan being shadow-lined, as though the elevation was 
actually turned over on the sheet, and the consequences 
have been absurd misunderstandings in the reading of 
tke drawing, such as a solid being mistaken for a hole. 





The idea may be correct in theory but is most incon- 
venient in practice, and I trust that the old system will 
remain in general use, especially in your journal and illus- 
trated technical works generally. 

I am, Sir, yours respectfully, 
HERBERT COWARD. 
Broadway Chambers, Westminster, S.W., 
August 27, 1888. 
To THE Epiror oF ENGINEERING. 

Srmr,—Your correspondent ‘“‘ W. D. T.” is quite wrong 
in supposing that his system of putting shade lines on 
Grawings (which I admit to be very general) is more 
rational than that of his newly arrived friend. On the 
contrary, the usual system of putting the shade lines in 
this country has no scientific basis, as I will proceed to 
explain. 

ngineering drawings are simple projections on planes 
which intersect at right angles, and the direction from 
which the bodies are supposed to be illuminated is mere 
convention. But when this direction is once selected, the 
positions of the shade lines in the projections follow as a 
matter of course. 

Now the usual system of shading, for instance, an up- 
right cylinder gives in elevation the greatest amount of 
light on the line a b, at a small distance from the left side, 
which supposes, therefore, that the light comes from 
behind the spectator over the left shoulder, a direction 
which, in plan, would be represented by the line D. In 
the plan, however, the part ¢ d ¢ is supposed to be in the 








dark, which therefore assumes the light to come from a 
point in front of the spectator, a direction represented in 
plan by the line E. These remarks suffice to show that 
the usual system of shading drawings has no scientific 
basis. 

To settle any dispute about this matter, it is best to 
take two planes at right angles—say the bottom and the 
back of a box—and to hold a piece of wire giving the 
direction of the light. This once settled, determine 
the projection of this line on each of the two planes, which 
will then give the direction of the light for each plane. 
If this is done, ‘‘ W. D. T.” and others will soon see that 
there is no conceivable direction in space which can bring 
the light as shown by the shade lines usually put on 
nes drawings in this and some other countries. 

he system of ‘‘ W. D. T.’s” friend is far more rational, 
and, I believe, is now adopted in most of the principal 
schools of the Continent. It supposes the light to come 
at 45 deg. from over the left shoulder, and a wire  repre- 
senting this direction will, in the elevation, give a pro- 
jection F and in plan a projection G. 

The conclusion, therefore, is that the shade lines on the 
elevations of “‘ W. D. T.’s” drawings are right, but those 
on his plans are evidently all wrong. 

Yours, &e., 

Hampstead, August 26, 1888. A. K. 





To THE Epitor oF ENGINEERING. 

S1r,—The question of shade lines on drawings is cer- 
tainly a vexed one. ‘‘To be or not to bs” may be asked 
without ceasing; but answering it to the satisfaction of 
everyone is well-nigh impossible. To my mind the ques- 
tion is not worth arguing unless a uniform method of 
shade-lining drawings can be adopted by all. Until that 
is done the incongruity pointed out by your correspondent 
must necessarily remain. 

In answer to ‘*W. D. T.” I must admit my experience 
shows that at least nine out of every ten draughtsmen 
shade their drawings as he does, and like him are unaware 
of any other method, expressing similar surprise when in- 
formed of it. My views on the subject are those he quotes, 
which he does against himself, apparently unconscious of 
it. His friend, I am sorry to say, defended the system he 
adopts most incapably, for the rays of light instead of 
being simply inclined, as he would seem to indicate from 
what he says, are usually taken as oblique; the obliquity 
accounting for the alteration in shade-lining the plan. 
Had your correspondent seen ‘‘The Drawing Book for 
Engineers and Machinists,” published by Blackie and 
Son, I feel sure he would never have had any difficulty in 
this matter ; and I can only recommend him to do so now, 
as I am afraid of trespassing too much on your space if I 
enter into detail. 

Finally, I may say that ‘‘ W. D. T.” has been following 
ordinary English practice, whilst the ‘‘ new arrival” asks 
him to adopt ‘‘ what at present is most peculiar to French 
practice.” As our technical schools and the solid geometry 
examiners of the Science and Art Department seem to 
favour the introduction of the latter system, which is un- 
doubtedly the more correct though not the more rapid of 
thetwo, uniformity, which I think so desirable, would be 
more quickly gained by following the advice of the ‘‘ new 
arrival,” Yours truly, 

JoTR. 








MILL ENGINES. 
To THE Epitor or ENGINEERING. 
S1r,—I am still at a loss to understand why the modern 
high-class mill engine should be thought so highly of ; it is 


but an agent to whom we intrust, say, 1002, of which 
§5l. are thrown clean away, and for only the remaining 
15. do we get a return in the shape of power. There can 
be but one correct mode of measuring the efficiency of an 
engine constructed to convert heat into work, and the 
more we compare the performance of such engine with 
the standard of perfection, the nearer we will be likely to 
bring it to such standard. Because the best steam engine 
gives but a poor return for the heat given to it, it is no 
reason for giving it a fictitions character of excellence, 
for we have already another engine performing very much 
better than the modern high-class mill engine, viz., the 
gas engine. As a good example of these we may refer to 
the tests made by Professor Kennedy (on the Beck gas 
engine), and reported in your number for May 11, and 
the following Table will show more clearly how far we 
have arrived in our endeavours to get as much work as 
possible out of a unit of heat : 


Units of Heat 
per Indicated Efficiency 
Horse-Power per Cent. 
per Hour. 
1. A perfect heat engine ... 2,565 100 
2. A modern gas engine of 
only some 6 horse-power, ? 
about... ote --- 12,825 20 
3. A modern mill engine 
using, say, 14]b. of coal 
per indicated _horse- 
oower, and of over 100 
orse-power_.... .. 21,000 12.21 


Thus a small 6-horse gas engine uses only some 60 per 
cent. of the heat required by a iarge mill engine. Now in 
the said tests, Professor Kennedy does, as most engineers 
very properly do, compare the performance with the only 
correct standard and shows how the losses are made up, 
such as some 30 odd per cent. lost in the water jacket, 
45 per cent. in the exhaust, &c. ; and I do maintain that 
it is by such true teachings only that we are shown 
exactly what economical results we have obtained, and in 
what direction we are to work for getting still higher 
effects. That we will rever get much higher etficiencies 
out of the steam engine I quite admit, but that is no 
proof that some other form of motor may not give us a 
return much nearer to that indicated by theory. 

Yours truly, 


W. ScHONHEYDER. 
London, August 27, 1888. 








FLEISCHER’S HYDROMOTOR. 
To tHe Epitor or ENGINEERING. 
Srr,—Messrs. Howaldt Brothers, of Kiel, who built the 
hydromotor, will no doubt be glad to give your corre- 
spondent ‘‘ Caloric” any information he may require. 
Yours faithfully, 
H. GRENFELL. 





STRENGTH OF FURNACE FLUES. 
To THE Epitor or ENGINEERING. 

Srr,—-In your current number a formula is given on 
page 185 regarding furnaces. By an error the safe work- 
ing pressure is given instead of collapsing pressure. 
Probably this will be noticed by the author. 

As the original Fairbairn’s rule for collapsing pressur: s 
of tubes has been so modified in many ways, and the 
factors of safety so altered according to the various con- 
ditions present in working furnace tubes (see Board of 
Trade reports), a good all round rule would be very useful. 
At the same time, it would be only approximate without 
at least three constants to suit the different classes of con- 
struction, as no good maker would put the same pressure 
on an iron lap-jointed flue that would be allowed even 
by the Board of Trade’s high factor on a first-class welded 
and flanged steel furnace ring. 

Yours truly, 


Puitie Henry SADLER. 

Soho, August 27, 1888. 

[The formula referred to by our correspondent is in- 
tended to give the cafe working pressure, but as printed 
in our last issue it contains a printer’s error, the formula 
should read safe working pressure 

5002 d 
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THE LUBRICATION OF BRASS. 
To THE EpiTorR or ENGINEERING. 

S1r,—I should be much obliged if one of your readers 
would tell me what is the best lubricant to use between 
brass and brass, or brass and gun-metal. 

The special case I have in view is the revolving stage of 
a microscope where great ease and smoothness of revolu- 
tion are required, in order to make accurate angular 
measurements, &c., under high magnification. The re- 
volving upper plate and the fixed lower one are only in 
contact on two narrow, slightly raised circular stripe. 
Various oils have been used, but nothing has yet given 
the perfect freedom from dragging which is desired. I 
shall be glad of any hint. It is a common complaint of 
workers with microzcopes. 

Yours truly, 

August 25, 1888. Micro. 





CanapIAN CoAt.—The production of coal at Leth- 
bridge, Canada, is increasing, and it is expected that the 
output will be shortly carried to 600 tons per day. One 
day recently 550 tons of large coal, besides nut and slack, 





were raised. Several new drifts have also been opened 
lately. 
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ALUMINIUM IN CAST IRON. 

In this age we have given up all expectation of 
the discovery of the philosopher’s stone which is to 
transmute base metals into gold. But it. would 
appear as if we had, in aluminium, a substance 
which fulfils the alchemist’s dream in so far that it 
is capable of imparting to other metals qualities 
which entirely change their characters and raise 
them to positions in the scale of commercial import- 








ance and usefulness which they could not otherwise 
attain. For instance, 10 per cent. of aluminium 
added to the weak metal copper give it the strength 
of steel. Simple castings of the mixture have a 
strength of 100,000 Ib. per square inch, and if they 
be rolled and wiredrawn double this strength can 
be obtained. Again, if one-tenth of 1 per cent. of 
aluminium be added to a crucible of melted wrought 
iron, the metal instantly becomes quite fluid, and 
can be run into moulds for the production of small 
castings without any difficulty. In a similar manner 
steel yields to its spell, and abandons its inveterate 
habit of forming blow-holes, producing sound cast- 
ings free from the hidden flaws which have so often 


‘| brought discredit upon this valuable material. And 


now we learn from America that aluminium works 
wonderful changes in cast iron, increasing its trans- 
verse strength and enabling it to withstand shocks 
and blows which would otherwise prove fatal to it. 
It also diminishes its shrinkage, makes it fill the 
mould better, improves the skin, renders the grain 
perfectly even, and prevents chilling, even convert- 
ing white iron into grey. This seems too wonderful 
to be true, were it not vouched for by a man of 
such high practical attainments and world-wide re- 
putation as Mr. W. J. Keep, who has lately read a 
paper on the subject before the American Associa- 
tion for the Advancement of Science. This paper 
we publish in extenso in another column. Mr. Keep 
has been experimenting on the subject for many 
months, and has carried it past the stage of being 
an agreeable novelty for discussion at a popular 
scientific meeting, for his firm, the Michigan Stove 
Company, a concern of very great importance in 
America, are advertising that they now use alumi- 
nium in the iron of all Garland stoves, and that a 
very small quantity of it insures smooth castings, 
prevents cracking, blow-holes, and chill, and adds 
to the strength of the iron. Fortune seems to be 
very favourable to the ironfounder just now ; first 
Professor T. Turner, of Birmingham, found that the 
addition of silicon would change white iron to grey, 
and enable sound castings to be made from scrap and 
inferior metal; and now we learn that further 
improvements can be wrought by the addition of 
aluminium. Possibly ironmasters who produce 
special brands of pig iron may not view these ad- 
vances of science with the same approval as do those 
whose business is to produce castings. 

Mr. Keep made his tests according to an arbi- 
trary system bearing his name, and which is well 
known in the United States. An attempt is being 
made to introduce the system here, but so far all 
the knowledge we have of it is confined to a paper 
read last March before the South Staffordshire 
Institution of Iron and Steel Works Managers.* 
It is not, however, necessary to understand the 
detail of the tests to appreciate the results, as these 
are comparative. Two kinds of iron were used. 
One was a white iron, with very little silicon, while 
the second was grey, with 1.25 per cent. of silicon. 
Two samples of each iron were operated upon, each 
sample being remelted several times, and tested 
between the meltings. One sample received succes- 
sive increments of aluminium, while the others had 


5| none, and bars of metal which had undergone the 


same number of remeltings were tested together, 
the pure bar acting as a standard to show the im- 
provement effected in the other bar by the addition 
of the aluminium. First, a number of test-pieces 
were run from the unalloyed metal, and tests made, 
the results being marked in the diagrams by a line 
in the first column. Then successive double melt- 
ings of alloyed and unalloyed metal were made, 
the quantity of aluminium used being (with one 
exception) } per cent., $ per cent., ? per cent., and 
1 per cent. for the white iron, and 4, 4, ?, 1, 2, 3, 
and 4 per cent. for the grey iron. Test-bars were 
run from each meliing, and the results of the tests 
marked. in the diagrams, an alloyed and an un- 
alloyed bar being marked in the same column, the 
distance between the marks showing the effect of 
the aluminium. Sometimes the aluminium line was 
the upper one, and sometimes the lower, according 
to the results and the method of making the tests. 

The following are the points Mr. Keep set before 
himself in making his researches : 
‘. = The solidity of castings and the prevention of blow- 

oles, 

2. Does the aluminium remain in the iron to exert an 
influence when the iron is remelted ? 

3. The effect of aluminium upon the grain, or the 
chaseing’ of the carbon from the combined to the graphitic 
state. 





* See ENGINEERING, vol. xlv., page 319. 





4, The taking away the tendency to chill. 
5. The prevention of sand scale, 
6. The effect upon hardness. 
7. The resistance to a deadweight. 
8. The resistance to a blow, 
9. The elasticity. 
10. Permanent set. 
11. The effect on the shrinkage of the iron. 
12. The fluidity of the melted metal. 


1. The difficulty of getting solid castings is very 
much greater with white iron than grey, and there- 
fore the experiments under the first heading were 
confined to the former metal. It was found that 
the addition of one-tenth of one per cent. of alumi- 
nium raised the transverse breaking strength of a 
4 in. bar 12 in. long from 379 Ib, to 545 Ib., or 44 
per cent., and the resistance to impact from 239 Ib. 
to 254 lb., or 6 per cent. The casting was of finer 
grain and the crystallisation somewhat different. 

2. To find whether the aluminium was dissipated 
by the heat or removed from the iron in any other 
way, a quarter per cent. was added to a sample, 
which was remelted five times with additions of iron 
which gradually reduced the percentage to .13. 
This was done both with white and grey iron. At 
every test the alloyed iron was the superior, 
although the strengths of all the bars fell with the 
successive re-meltings, until they became very small 
indeed. 

3. The effect of aluminium in preventing chill is 
very marked. With a white iron which alone gives 
a bar full of blow-holes, the addition of one quarter 
per cent. of aluminium gives a perfectly solid cast- 
ing, of a darker colour, and with a grain showing 
some evidences of graphitic carbon. The improve- 
ment is more marked in a bar ;}; in. thick than in a 
4 in. bar, showing that rapid cooling does not inter- 
fere with the action of the aluminium. Whentheper- 
centage of aluminium is increased to three-quarters 
of 1 per cent., the casting has no signs of white. 
With a grey iron a small proportion of aluminium 
enables the casting to be made without chilling, and 
increases the softness of large masses. 

4, Iron alloyed with aluminium may be cast in 
chills without any ill results. The metal is quite 
grey, and of uniform texture throughout. 

5. The effect of aluminium seems to be to cause the 
carbon to separate from the iron just at the moment 
of cooling, and the more rapid the cooling the 
more uniform is the separation. Hence when the 
metal comes in contact with the surface of the 
mould a layer of graphite is deposited on its skin 
forming a perfect plumbago facing to the sand, and 
preventing this being burned into the scale. 

6. Iron alloyed with aluminium is found to be 
of ver fine even grain, and can be readily cut with 
a tool. 

7. The effect of aluminium in softening iron 
naturally increases the transverse strength of porous 
white metal very considerably. It also effects an 
improvement in grey iron, but not so much. In 
Mr. Keep’s tests a quarter per cent. raised the 
strength of white iron from 330 lb. to 450 lb., and 
of grey iron from 340 lb. to 400 lb. 

8. The capacity to resist impact is increased by 
the addition of aluminium much more than is the 
capacity to resist transverse stress. Further, white 
iron is benefitted far more than grey iron, because 
it is naturally porous, while the silicon in the grey 
iron leaves the aluminium but little to do. 

9, 10, 11. Aluminium increases the elasticity of 
iron, diminishes the permanent set, and reduces the 
shrinkage. 

12. The experiments to show the effect of alumi- 
nium on the fluidity of molten iron were somewhat 
contradictory. ith white iron the fluidity was 
increased, but with grey iron the fluidity was dimi- 
nished. It is found, however, that with minute 
doses of aluminium very sharp castings are pro- 
duced, and this is ascribed to the sudden release of 
the graphite which takes place in cooling. The 
effect is the same as that obtained by using a very 
fluid metal. 

Reviewing these results, we find that fn some 
respects the influence of aluminium on cast iron 
resembles that of silicon, and, therefore, it shows 
to the greatest advantage when added to iron 
which is deficient of that element. But, neverthe- 
less, it has a sphere of action which silicon cannot 
fill. Perhaps its most important quality is that of 
holding the carbon in solution until the very moment 
of setting, and then liberating it instantaneously. 
The effect of this is that the casting is perfectly 
uniform ; there are no soft places, but all is alike, 
the thin parts being as grey and easy to work as the 
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thicker parts. The hardness of the scale is reduced 
for the same reason, while the layer of graphite 
which covers the surface prevents the sand being 
burnt into the iron, and leaves a splendid face. 
This quality of non-chilling should render it pos- 
sible to make castings in iron moulds, the resulting 
objects being exactly alike, and being free from the 
flaws and blisters which so often deface castings 
made in sand. Of course, if the proportion of 
aluminium needed were equal to that used in many 
of the experiments, the price would be prohibitive. 
We believe that the Cowles Electric Smelting 
and Aluminium Company is now offering ferro- 
aluminium at ten shillings and sixpence per 
pound of the contained aluminium, but even at 
this low price, one per cent. would add about eleven 
pounds sterling to the price of a ton of castings. 
Aluminium, however, seems to be potent in the 
most minute doses, for Mr. Keep has found that a 
hundredth of one per cent. (one ten-thousandth 
part) added to a ladle of iron will keep it fluid 
five minutes, while another ladleful of the same 
metal without aluminium became solid in two 
and a half minutes. Since the date of his paper 
he has announced that the mixture of irons 
must be adapted to the use of aluminium, and 
that the very small amounts are by far the best, 
if the iron is of a quality which is sensitive to its 
actions. A homoepathic dose of aluminium which 
will work marvels with some iron is perfectly inert 
with others, and needs to be vastly increased to 
show its effects. One test was made with an addi- 
tion of aluminium equal 100,000,000 Of the entire mass, 


and it was found the blow-holes were much lessened, 
while there was a perceptible increase in the trans- 
verse strength. 

If one-half of all this is true there will bea market 
opened at once in this country for a hundred times 
as much aluminium as the Cowles Company can 
supply at present. The loss and annoyance caused 
in every engineer’s shop by castings turning out 
bad when they are being machined, is immense, and 
it would be worth while to pay a substantial addi- 
tion to the present cost of castings if an assurance 
could be gained that blow-holes would never reveal 
themselves in the lathe and the planing machine. 
Mr. Keep’s further papers will be awaited with 
great interest, and in the mean time manufacturers 
of small castings will be trying experiments for 
themselves with this magic metal, aluminium. 








A RETROSPECTIVE EXHIBITION. 


Amona the numerous societies, native and 
foreign, which will hold special meetings in Paris 
next year during the time of the Exhibition, that 
of the International Railway Congress will com- 
mand considerable interest and attention. As is 
well known, this important association holds an 
annual conference in one or other of the great cities 
of Europe, and its published transactions, dealing 
as they do with almost every branch of railway 
construction, maintenance, and management, are of 
especial value to its members, who include all the 
principal railway engineers and managers of this 
country and the Continent. Partly in compliment 
to the Congress, and partly because the Exhibition 
authorities consider that the subject will form a 
considerable public attraction, it has been decided 
to bring together on the Chumps de Mars a large 
and varied collection, dealing exclusively with his- 
torical objects which shall illustrate various means 
of transport of all nations and of every period prior 
to 1878. 

This special exhibition will be divided into four 
general classes, as follows: 1. Transport by road. 
2. Transport by water. 3. Transport by railway. 
4. Transport in the air. The first division will 
comprise (a) roads and (b) vehicle: ; of the former 
there will be seven subdivisions, of which the fol- 
lowing will be the most important. Ancient road- 
ways, especially those of Egypt and of Rome; 
methods of overcoming natural obstacles such as 
those presented by inequalities of the ground, 
water-courses, &c. This division will naturally 
include tunnels, timber, stone, and iron bridges, 
and viaducts. Finally, it will comprise village and 
city streets, boulevards, and so forth. The objects 
illustrating vehicles used for transport, will naturally 
be very numerous and varied, ranging from the 
primitive methods of carrying loads by man un- 
aided, to every kind of wheeled carriage available 
for transport. In this division there will also be 
included beasts of burden, from the elephant to 





the carrier pigeon ; while the vehicles will range 
from illustrations of classic chariots employed for 
sacred purposes, down to the carriages of the 
Pompes funeraires of to-day. The second divi- 
sion is far more important and comprehensive. Its 
first section relates to internal navigation—to rivers 
and canals—the rectification and conservancy of 
the former, and the construction and maintenance 
of the latter. This will naturally comprise illustra- 
tions of all kinds of dredging machinery, dams, and 
embankments, weirs, fixed and movable, and the 
appliances for operating them. Plans and sections 
of ancient and modern canals will be shown, together 
with locks, inclined planes, lifts, and other modes 
of passing boats from one levelto another. Lastly, 
this section will include vessels of all kinds adapted 
for inland navigation and various means of towage. 

The second section refers to transport by sea. 
Six of its classes deal with aids to navigation as 
follows: (a) Means of insuring marine routes. 
This will comprise charts, sounding apparatus, 
logs, tidemeters, &c.; buoys and signals, light- 
houses illuminated by oil, gas, and electricity. 
(b) Means of insuring shelter for ships, such as 
harbours, natural and constructed, breakwaters, 
piers, and jetties. (c) Means of facilitating com- 
mercial operations in ports, quays, basins, and 
docks, landing and unloading stages for passengers 
and merchandise, mechanical appliances for handling 
heavy loads ; sheds, depdts, and warehouses ; stor- 
age arrangements for special and dangerous objects, 
such as gunpowder, petroleum, &c. (d) Shipbuild- 
ing yards and arrangements for the repairs of 
vessels. (e) Special processes for the construction 
and maintenance of ports and harbours. This will 
include appliances for making and setting in place 
heavy blocks of béton, laying foundations beneath 
the sea, diving dresses, diving bells, &c. ; dredging 
machinery, locks, lock-gates, and the various ap- 
pliances connected with this class of work. 

As regards exhibits of seagoing vessels, these will 
be represented by drawings and models. They will 
be divided into ten sub-classes. The first will refer 
to means of navigation from the earliest times to 
the later centuries of the Egyptian empire. The 
second will refer to vessels of the Roman, Greek, 
and Carthaginian periods up to the Christian era. 
The third will illustrate the origin of marine naviga- 
tion among the northern peoples of Europe. The 
fourth will be especially devoted to the merchant 
shipping of the fifteenth and sixteenth centuries. 
The fifth will deal with vessels propelled by oars 
from the middle ages to the present time. The 
sixth will illustrate the marine under Louis XIII. 
and Louis XIV. The seventh will relate to different 
classes of boats employed by Asiatic and African 
nations. The eighth those of America and of 
Oceania. The ninth the later developments of sail- 
ing ships ; and the tenth the origin and development 
of steam navigation. 

Transportation by railway forms the subject of 
the third division, and naturally divides itself into 
five classes: permanent way, motive power, rolling 
stock, fixed plant, and miscellaneous. The various 
objects which would be included in this classifica- 
tion, are so familiar to our readers that further 
reference to them is almost unnecessary. It is suffi- 
cient to say that almost everything illustrative of 
the early days of railways—original objects, models, 
drawings, and photographs, would be admissible. 
It may be added that it is intended to include a 
portrait gallery of those engineers who have been 
most conspicuous in the construction and develop- 
ment of the railway system. The fourth division 
refers to aérostation; in this will be comprised 
charts and reports illustrating meteorological laws 
and phenomena, of interest to the science of bal- 
looning ; balloons of all classes, and appliances for 
their guidance and propulsion ; military ballooning, 
with a special collection illustrating the services it 
rendered during the siege of Paris; cars of all 
kinds and descriptions ; and scientific instruments 
used by aéronauts, as well as photographs taken 
from balloons. 

Such is a brief summary of the scope which is to be 
given to the Retrospective Exhibition of the means 
of transport ; it is scarcely to be expected that the 
programme will be carried out in all its fulness ; 
indeed it would not be possible to do so within the 
limits assigned to it by the Exhibition authorities ; 
it is certain, however, that the collection will be 
very large and very attractive. In Paris a special 
organising committee has been appointed to take 
charge of this work, including amongst its members 
such well-known men as MM. Picard, Péreire, 





Guillain, Sartiaux, Tissandier, Sir E. Blount, &c. 
Naturally this Committee is desirous that England 
should be largely represented ; and considering how 
rich the country is in historical relics of this nature, 
and that it may lay claim to be regarded as the 
birthplace of railways and of steam navigation, it 
would indeed be a subject for regret if we do not 
take our proper place in this Retrospective Exhibi- 
tion. There are difficulties, however, in the way 
of our doing so. Our most valuable relics are 
either owned by museums, or jealously guarded by 
private collectors, and both will require some 
persuasion to part with their treasures for a 
time. Again, the absence of Governmental aid, 
and consequently the absence of any funds to 
defray the expenses of an organisation, raises 
another obstacle. The executive committee of the 
British Section, although it has been eminently 
successful in its efforts to secure a large number of 
first-class exhibitors, and to raise the funds neces- 
sary to defray the heavy expenses involved, very 
naturally do not see their way to take the burden 
of this additional work. Under these circumstances 
an independent and very influential Committee has 
been formed to co-operate with the French Com- 
mittee, and comprising such well-known names as 
Mr. Oakley, Mr. Findlay, Sir W. T. J. Lewis, 
Professor Elgar, Mr. William John, Mr. Henry 
Chapman, and many others. There is little doubt 
that the efforts of these gentlemen will be eminently 
successful in each division of the subject with which 
they have to deal, except perhaps as regards that of 
aérostation ; and it is to be hoped that the owners 
of such objects as it is desired to collect, will 
co-operate freely with them. For the information 
of these latter it may be stated that such articles as 
—in the opinion of the French Committee—it will 
be eminently desirable to include in the Exhibition, 
will be fully insured, and all charges of transit and 
of installation will be defrayed, so that the owners 
will be put to no expense or risk. Mr. A. Sire, the 
English agent of the Northern Railway of France, 
at London Bridge Station, and honorary secretary 
of the English Committee, will afford full informa- 
tion on this subject. 

In conclusion we may state that a similar com- 
mittee is being formed in America, and it is certain 
that the numerous historical relics in the United 
States, illustrating the early period of transporta- 
tion appliances in that country, will give additional 
interest and completeness to the Retrospective Ex- 
hibition. 








THE IRON AND STEEL INSTITUTE. 

Last week (see page 188 ante) we gave a descrip- 
tion of the transactions of the first day (Tuesday, 
21st inst.) of the summer meeting of this Institu- 
tion at Edinburgh. On the second day, Wednes- 
day, the 22nd inst., the first paper taken was Mr. 
F. E. Cooper’s contribution on 


Tue Forts BripGe. 


This paper we print in full in the present issue, 
and as our readers must by this time be fairly well 
acquainted with the leading features of this great 
engineering feat we may at once proceed to the 
discussion. 

Sir Lowthian Bell was the first speaker, but he 
merely rose to introduce to the meeting Mr. T. 
G. Clark, of New York, who, the speaker stated, 
was one of the leading authorities in America on 
the science of bridge construction, and whose 
opinion on this subject could not fail to command 
the fullest respect of all engineers in every country. 

Mr. Clark, in response to the invitation to speak, 
commenced by stating that the construction of this 
bridge was so novel and so entirely different to 
anything before undertaken that it was with the 
greatest modesty he ventured to give an opinion. 
There were, however, one or two points on which 
he could speak with certainty. Firstly, the bridge 
not only looked strong, but it was strong. Its 
broad-bottomed configuration spoke of a structure 
destined to stand the roughest usage of the 
elements. Here indeed was a bridge that no wind, 
no gale, no tornado could upset. It was a mighty 
object lesson in permanent stability. It was also 
admirably adapted to support its own vast superin- 
cumbent weight and the moving load it was its 
mission to bear. All the compression members 
were tubes, whilst the extension members were 
lattice girders ; thus showing how just an appreci- 
ation its creators had of the best disposition of 
material to the work to be done. Like all great 
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engineering designs this was notable for the sim- 
plicity and harmony of its parts. All was arranged 
in a plain common-sense manner. When a strain 
had to be taken it was carried directly to the part 
designed. There was no crossing to and fro, no 
development of zig-zag courses to absorb material 
needlessly, and create weakness where strength 
should be. There was a concentration of ma- 
terial along the lines of strain, and. large parts 
were used by which less surface was exposed to 
wind pressure ; wind pressure, it must be remem- 
bered, being calculated at double the strain of 
the train load, supposing the bridge were covered 
from end toend. Another point of novelty in the 
building of this bridge was, that the engineering 
shops for its construction were brought to the site 
of the bridge ; but this was desirable, if not altogether 
necessary, from the magnitude of the work to be 
done. 

In speaking of the method of construction Mr. 
Clark said that the formation of the joints of the 
enormous tubes had always been looked upon in 
America as one of the great difficulties in carrying 
out the work. He, for one, had wondered how 
this was going to be done, but when he came to the 
works and saw how clearly all the arrangements had 
been made—how models were constructed, parts 
prepared and fitted, all so harmonious and well 
ordered—the difficulty was no more existent than 
when Columbus stood the egg on end. It 
was the old story of the simplicity of genius 
triumphant over difficulties. Another point 
that had exercised his mind was the manner in 
which the central girder was to be put in place 
between the two overhanging cantilevers, but here 
again there was simplicity where confusion might 
so possibly have intruded. The sliding joints 
which would allow for expansion and contraction in 
the finished structure were to be temporarily made 
rigid, and the girder would just be built out from 
each end as an extension of the cantilever until the 
two parts met in the middle, when they would be 
joined up and the sliding joints relieved. Mr. 
Clark wished to indorse the high terms in which 
Mr. Cooper had spoken of the material. In this 
steel they had not only a metal of great strength 
and endurance, but also one of complete uniformity. 
That was a point of the greatest importance, and it 
could be obtained by using this beautiful material, 
mild steel. There was one point in construc- 
tive practice, however, in which there was a dif- 
ference between English and American methods. 
In his country they were not in the habit of 
drilling steel as in Britain, but punched their 
holes and then rimered them after. This state- 
ment elicited scarce suppressed exclamations of 
horror from many parts of the audience ; notably, 
it seemed to us, from the region of the Presi- 
dential chair and the neighbourhood where Mr. 
James Riley was sitting. This practice, Mr. Clark 
added, in evident recognition of the emotion his 
statement had produced, afforded an excellent in- 
spection of the material. He considered a plate 
that would not bear punching should not be in- 
corporated in the structure, and he looked on a 
punched and rimered hole as being as good as a 
drilled hole. 

Returning to a consideration of the bridge as a 
whole the speaker said that when completed it 
would be found to be a great architectural creation. 
Until it was stripped of its scaffoldings and stagings 
no definite opinion could be formed of this aspect 
of the design, but architectural beauty could not 
otherwise than exist in a structure so simple and so 
harmonious. It was true it possessed no ornament 
constructive or designed. Neither did the Pyramids 
of Egypt : and they wanted none. 

Mr. Wrightson, of Stockton, pointed out that the 
leap forward in bridge designing which was exem- 
plified by the structure which was so soon to span 
the Forth was very remarkable, and its creation 
would mark an epoch in this branch of engineering. 
The East River Bridge in America, which joined 
New York to Brooklyn, approximated to it in height 
and span, but in that there was simply an extension 
of the well-known suspension principle. He believed 
there was no cantilever bridge above half the span 
of that now under discussion. If the carrying out 
of the construction were not in the hands of 
those who were so well known to thoroughly under- 
stand it, the public might perhaps have doubted 
whether the work were possible; but, as it was, 
there could be no question that all promises would 
be fulfilled. He had gone very thoroughly into all 
details, and had the greatest possible confidence in 








the success of the plans. A point that was worthy 
of notice was that the contractors had carried out 
the erection without unduly straining the material as 
it was worked into the structure. The top member 
of the cantilever was doubtless the most diflicult 
part to deal with in this respect, and an enormous 
amount of calculation had been required to work 
the problem out. Yet the ultimate limit of 6} tons 
had never been exceeded at the end of the canti- 
lever, for it must be remembered, that until the top 
member was joined to the cross supports, it was 
itself a cantilever. 

Mr. James Riley, of the Steel Company of 
Scotland, next rose at the invitation of the Pre- 
sident. He said that at first they had had a good 
deal of anxiety in respect to the material, but this 
had soon disappeared as the work went on, the 
more quickly, perhaps, because they had been treated 
with such kindness and leniency by the contractors. 
Not, indeed, that there had been great occasion 
for leniency, for he could honestly claim that their 
material had always stood the tests required, but 
he was glad to be able to acknowledge the liberal 
and kindly appreciation with which all their efforts 
to produce a steel suitable for the work had 
been met. Any one who was brought in contact, 
as the speaker had been, with Mr. Arrol, the re- 
sponsible representative of the firm of contractors, 
could not but be struck with admiration at the re- 
source he possessed in grappling with any difticulty. 
Nothing seemed to disturb him; troubles might 
arise, as they daily must in carrying out a work of 
this kind, but Mr. Arrol could always suggest a 
means of overcoming them; he seemed always 
ready to devise a solution for any problem however 
perplexing. 

The President next invited Sir Lowthian Bell, 
as a director of one of the contributing railway 
companies, to add something as to the financial 
aspect of the undertaking. 

Sir Lowthian Bell, in response to this invitation, 
said that at present the financial aspect of the ques- 
tion was involved in obscurity ; but none, he 
thought, were sufficiently sanguine to suppose that 
the mere passage of trains across the bridge, and 
the fares received from passengers for that section 
of their journey, would afford an adequate return 
for the money now being expended. But there 
were other and wider considerations to be taken 
into account, and the advantages that would accrue 
to the lines in connection with the system, of which 
the Forth Bridge would form a link, were such as 
would fully warrant the sinking of the money. 

Mr. Adamson, in summing up the discussion, 
said that every one present knew he had had great 
experience in structures of iron and steel, and he 
must congratulate the members of the Iron and 
Steel Institute on the regularity of the mild steel 
of which the Forth Bridge was constructed. Ana- 
lysis proved that it was a material that could be 
depended upon, and he would indorse all that Mr. 
Clark had said except upon one point. He, Mr. 
Adamson, considered that a man who destroyed a 
good steel plate by punching it deserved to be 
punched himself. Steel was now beyond the stage 
of wanting to be tested by punching, and the proper 
way to ascertain its qualities was by analysis. He 
had often told the members of the Iron and Steel 
Institute that silicon, phosphorus, and sulphur 
should be kept low in such material, and referring 
to the details given in the author's paper, this would 
be found to be borne out. He considered it wise 
that the strengthening elements, carbon and man- 
ganese, should be high whilst the undesirable 
elements were kept down. 

Mr. Henning said that he had been engaged in 
the erection of many steel structures in America, 
amongst them the East River Bridge, and he wished 
to say, in reference to Mr. Clark’s remarks, that he 
had always advocated drilling rather than punching 
holes—in fact, the former was looked on as the best 
practice in the United States. 

Mr. Clark explained that when speaking of punch- 
ing he referred to a milder steel than that used for 
the Forth Bridge, 

In replying to the discussion, Mr. Cooper said he 
was also of opinion that it was bad to punch holes 
in steel plates, and he would further add that a bad 
effect was produced on the material by the action 
of shearing. It was true they did shear the plates 
used for the Forth Bridge, but then they always 
planed the edges after, and most of the plates were 
delivered to the required size. As a matter of 
economy in working, moreover, he could not see 
that punching and rimeritig was as cheap as drilling, 








for they would drill five or six plates at once. At 
times, however, when drilling overlapping parts, 
the drill would not go just where it ought to, and 
then they were obliged to have recourse to the 
rimer. Their experience in this respect was quite 
enough to teach them to avoid the use of that tool 
as much as possible, and they would always far 
rather drill at one operation than punch and rimer 
in two operations. 

With regard to the strain, upon which a question 
had been asked, the speaker said that the total 
strain of dead load, live load, and wind was 6000 
tons ; the dead load was 2282 tons, and the live 
load 1022 tons, whilst the wind pressure accounted 
for the rest. It would therefore be seen how im- 
portant a factor the wind pressure was in making 
the calculations, and the effect of this would be 
seen in the design of thestructure. Looking down 
the length of the bridge it appeared a network of 
material so that a rifle-bullet could not be fired 
down without hitting some part. A view crosswise 
was, however, quite different, for it was quite open 
in design, thus allowing free passage for the wind 
blowing up and down the river. Mr. Wrightson 
was quite right in saying that the great ditfticulty 
was in erecting the top member, and there was an 
enormous strain set up as it grew outward in the 
process of construction. The shearing difliculty 
would not be present in the finished structure, and 
it was got over during the building by temporarily 
doubling the parts most subject to strain, the extra 
material being removed when the member was 
carried out to meet the supporting parts. He had 
followed with interest what had heen said about 
the material used for construction. A bridge on 
the same plan had been built near the Niagara Falls 
in America, and although commenced after the 
Forth Bridge, it was finished first, being a smaller 
and more easily constructed structure. The Ame- 
rican engineers, however, had not the same faith 
in mild steel that was possessed by their English 
brothers, and they seemed to think that steel 
plates were hard in one corner and soft in another, 
whilst they would tumble to pieces if one only 
looked at them. The Niagara Bridge was, there- 
fore, made of iron, and the Eiffel Tower in Paris 
was made of iron for the same reason, the French 
engineers thinking steel not reliable. That quality, 
however, was exactly the one which mild steel essen- 
tially possessed. It was homogeneous ; for it had the 
same structure or composition right through. There 
were no layers of soft metal with layers of slag of un- 
certain quantity asin wroughtiron. It was ductile, 
too, and in confirmation of this the speaker ex- 
hibited several specimens and test-pieces bent cold, 
and showing that remarkable ductility which is now 
recognised as a regular characteristic of the material. 
He had been asked whether wind pressures were 
greater at the top of the cantilever than lower down, 
in answer to which he might say there was very 
little difference. At Inch Garvie (the small rocky 
islet in the middle of the Forth which had come in 
so opportunely and saved such a large deal of ex- 
penditure) they had registered an average of 34 lb. 
to the square foot, whilst the wind gauges at the 
shore ends only recorded 12 lb. and 22 1b. respec- 
tively. This shows that the strongest blows came 
in puffs or flaws, and other records confirmed 
this ; for instance, they had had 19 lb. to the 
square foot on the big board of their wind gauge, 
and 38lb. on the small one, whilst from an- 
other board they had read 32lb. On the big 
board there were two gauges, aud the maximum re- 
gister for one was 32 lb. ; this was in the middle, 
whilst at the corner the maximum reading was 
28 1b. It was evident, therefore, that a large struc- 
ture rather than a smaller one was better able to 
stand against the pressure of heavy winds, for a 
small span might occupy the whole region of a heavy 
puff, whilst the mean pressure over a larger area 
would be considerably less. 

Captain Jones, of the Edgar Thomson Steel 
Works, Pittsburg, was present, and had expressed 
his desire to add a few words to the discussion. 
The President, therefore, put it to the meeting 
whether the ordinary course should be departed 
from and Captain Jones be heard. The result 
was that Captain Jones was invited to speak. He 
said he had not designed to take part in the dis- 
cussion, but he could not let what Mr. Clark had 
said about the practice of punching steel plates in 
America pass without comment. It was a point 
upon which he, Captain Jones, felt very strongly. 
Punching steel plates was a relic of barbarism, and 
it was but logical it should call forth barbaric re- 
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medies. There was an appropriateness about the 
President's suggestion, to ‘‘punch a man who 
punched a plate,” but they might find a more 
neutral form of treatment equally efficacious. Cer- 
tainly propagation of the species of error involved 
in punching a steel plate should be stopped in the 
most effectual manner. As to the relative cost of 
punching and drilling he had long since made up his 
mind about that, for many years ago in constructing 
a roof he had drilled all the holes and found it cheaper 
than punching. With regard to the use of steel in 
America they found boilermakers, bridgebuilders, 
and many others using it largely. They had started 
with physical tests, not chemical analysis, but they 
had come to the conclusion that physical tests could 
be met, and yet the metal not be what it should 
be. The test for boiler plates at the Edgar Thomson 
Works was higher than that demanded for the boiler 
plates of the United States cruisers, the limit for 
phosphorus being .035, and manganese .350 per 
cent. He had seen steel made in America where 
the heat had been blown for eight minutes, the 
manganese being put in cold, and he was of 
opinion that the reaction had not taken place 
up to the time of speaking. With regard to 
steel for bridge construction he considered that 
not more than .065 per cent. of phosphorus should 
be present, and the manganese should be kept low, 
as that was the groat oxidising agent. He would 
like te see these conditions enforced by law. In 
conclusion he wished to impress on his hearers the 
necessity for judging steel by chemical tests first 
and letting the physical tests be subsidiary to them. 

Mr. James Riley asked permission to add a few 
words in reference to what Captain Jones had just 
said. He could not too strongly express his convic- 
tion that it was not the function of the engineer to 
say what should be the composition of the steel he 
had to use. That was essentially the province of 
the metallurgist or steelmaker. The engineer might 
insist on any physical tests he liked, but he should 
not dictate how the material should be made. 
For this reason the speaker entirely disagreed 
with Captain Jones’s opinion that engineers should 
specify for chemical tests and consider them before 
physical tests in passing material. 


Wrsorau’s Arr PyROMETER. 


The next business was the reading of a paper con- 
tributed by Professor J. Wiborgh, of the School of 
Mines, Stockholm, in which he gave a description 
of a new air pyrometer he has lately brought out. 
The author was not present, Professor Akerman, of 
Stockholm, reading the paper and replying to the 
discussion. 

We propose printing this paper in full, with the 
accompanying illustrations, at an early date, and 
will therefore content ourselves for the present with 
a brief description of the apparatus. Air pyro- 
meters, based on the coefficient of the expansion of 
air, decided by Gay-Lussac, Dulon, Rudberg, and 
Regnault, have already been known, but they have 
not been available for ordinary purposes in conse- 
quence of the care and practice necessary in their use, 
ana their employment has therefore been confined 
to scientific investigation or for grading other instru- 
ments. As the coefticient of the expansion of air, 
even at a very high degree of heat, is constant, it 
would seem that air should afford the best means of 
determining such high temperatures, and the author 
has therefore endeavoured to produce a simpler and 
more practical instrument on these lines. Thereisa 
thermometer bulb containing air in one end of aporce- 
lain tube. Leading into this isacapillary tube. This 
thermometer bulb is placed in the furnace gases, the 
temperature of which are to be determined, the 
other end of the tube extending through the flue or 
furnace into the air. The capillary tube is con- 
nected to a glass capillary tube which ends in a 
glass bulb. This glass bulb forms part of the mano- 
meter of the apparatus. Leading down into the 
glass bulb is a long glass tube attached to a scale. 
Leading from a receptacle common to the glass bulb 
and scale tube is another tube which terminates in 
an india-rubber chamber filled with mercury. By 
pressing on the india-rubber chamber, by means of 
suitable mechanism, mercury is forced into the 
glass bulb and partly into the scale tube. As the 
air in the thermometer bulb expands under the in- 
fluence of heat, it causes the mercury to rise in the 
scale tube, and a reading is thus obtained. For the 
method in which the details are carried out, and 
the calculations made, we must refer our readers 
to the illustrations and descriptions we shall shortly 
publish. 





At the conclusion of the reading of the paper 
Professor Akerman commenced to give a verbal 
explanation of the apparatus, as those present 
appeared to have failed to grasp its method of con- 
struction. This explanation soon degenerated into 
a conversation carried on between a few members 
and the speaker, a proceeding which was ultimately 
stopped by the President. We gathered, however, 
that Professor Akerman had tried the apparatus up 
to 2500 deg. Fahr., and considered it reliable to 
that point, but beyond that the instrument would 
not go, as the porcelain bulb would not stand the 
heat. In trying English pyrometers he always 
found them register too high. 

Mr. Snelus, of Workington, said that a large 
number of people would welcome any aid towards 
determining the temperature of the blast furnace. 
He had tried many pyrometers, but had not the 
slightest reliance in any of them, and he had come 
down to the primitive mode ef estimating tempera- 
ture by the touch of the finger. The instrument 
then before the meeting seemed to him a step in 
the right direction, and he should certainly give it 
a trial. Speaking of the Siemens pyrometer, he 
had found a difficulty arise through the copper balls 
varying in weight, but this apparatus stood on a 
broader scientific basis than that of Siemens. 


Tue Rustine or Iron. 


Professor A. Crum Brown’s paper ‘‘On_ the 
Chemical Processes involved in the Rusting of Iron” 
was next read. This we shall print in full in our 
next issue. 

Mr. Jeremiah Head was the first speaker, and 
remarked on the statement that iron would not rust 
in water if air were excluded. He had heard the 
same statement made some years ago by Mr. T. 
Hawksley, but Mr. Head had tried the experiment 
by putting a needle into a bottle containing water 
which had been distilled three or four times over. 
The needle, however, soon rusted away, whilst 
another needle, placed at the same time into a 
bottle of lime water, was as bright as on the first 
day it was put in some years ago. 

Sir Lowthian Bell said the explanation of the 
rusting of Mr. Head’s needle was very easy, as it 
was well known that nearly all water contained air 
and carbonic acid gas mixed with it. 

M. Gautier would be glad if some explanation 
should be given to account for the presence of am- 
monia in iron rust. 

Mr. Snelus gave a practical instance of the rust- 
ing of some boilers at Dowlais, in which the sludge 
that came from them was red with rust. Mr. Riley 
had examined these boilers and had come to the 
conclusion that the rusting was due to copper salts 
contained in the water with which they were fed. 
The speaker, however, happened to know something 
about the manufacture of the iron of which the 
boilers were made, and came to the conclusion that 
the presence of the copper could be traced to the 
blue-billy used in puddling. The boilers were 
being worked with peat water which was very pure, 
and contained a good deal of oxygen. In order to 
overcome the evil he had caused carbonate of lime 
to be put in the water and the rusting stopped. 

Professor R. Turner, of Mason’s College, said he 
had also made the experiment of putting iron in 
water, effectual precautions being taken to exclude 
air. The iron was still bright after four years, the 
only change taking place being the deposit at the 
bottom of the vessel of a green precipitate. He 
would like to mention a case which would illustrate 
the advantages of cleanliness and which bore out 
some of the statements made in the paper. The 
case of some boiler tubes made of yellow metal had 
been brought to his notice. It was supposed at 
first that the metal was not homogeneous, and that 
some impurity had caused the deterioration. It 
was shown afterwards, however, that wherever 
there was a pinhole a small particle of dirt had been 
deposited. This had set up electrical action, which 
had been carried on continuously in the same way 
that the rust action was continued as described by 
the author. 

Mr. Beer gave a somewhat similar instance in 
which several steel boilers he had erected had 
become badly pitted through dirty oil getting into 
the feed water. Mr. Bauermann wished to support 
what had been said as to the porosity of rust, the 
resultant volume of rust being ten times that of the 
unit volume of iron. 

Dr. Gibson, of Edinburgh, in replying for the 
author, who was not able to be present, said that 
Professor Crum Brown had written the paper 








simply with a view to calling attention to the 
essential features of the process of rusting. He 
did not propose to advance any new theory on the 
subject. He had not found, in consulting the 
various text-books on the subject, that there was 
any concise yet complete exposition of the theory 
of rusting of iron. He had thought, therefore, 
that his paper might be of some value to other 
inquirers. The speaker found in text-books that 
the influence of carbonic acid was much insisted 
upon, but the sequence of events was not set forth 
in the manner the author had explained it in his 
paper. The electrical effects of dirt were, no 
doubt, important also. The speaker referred to 
M. Gautier’s question with regard to the formation 
of ammonia in the process of rusting, but we did 
not gather that he had any explanation to offer for 
the phenomenon. 

An interesting paper by Mr. W. J. Millar on the 
‘¢ Mining and Metallurgical Exhibits at the Glasgow 
Exhibition,” was next read in brief abstract, after 
which the sitting terminated with the usual compli- 
mentary votes of thanks to those who had taken the 
leading part in welcoming the Institution to Edin- 
burgh. 

THe Fort BripeGe. 

In the afternoon an excursion was made to 
Queensferry to inspect the Forth Bridge, a special 
train being run for the purpose. This great struc- 
ture has now arrived at such a stage that all work 
done makes a visible and striking addition to its ap- 
pearance. Many of those who were at Edinburgh 
during last year’s meeting of the Institution of Me- 
chanical Engineers were astonished to see how great 
was the progress since made. The giant cantilevers 
are daily stretching forth their mighty arms further 
and further across the river, so that it does not row 
seem so improbable that they will join hands about 
next October twelvemonth, which we believe is 
according to programme. 

The party was divided into two sections on arriv- 
ing at the Queensferry Station, one division pro- 
ceeding to the erecting yard and workshops, whilst 
the other embarked on board the works steamer. 
The many ingenious machine tools and other con- 
trivances which have been specially devised for the 
work by Mr. Arrol were duly admired, and the 
party then proceeded to the model room. Here 
they. were able to study the arrangements that have 
been devised for taking up expansion in the long 
spans of the bridge. The method of suspension by 
40 ft. rods having hemispherical steel heads, work- 
ing on corresponding seatings, was duly explained. 
These rods are in place of links, the hemispheres 
giving an easy means of obtaining a much larger 
bearing surface than could be well got by means of 
pins passing through the eyes of links. The method 
of allowing for expansion and contraction in the 
rails was also shown by another model. This is 
obtained by a wedge action, the rails being cut and 
scarphed together so as to give a smooth surface on 
the inside, where the wheel flange comes, whatever 
may be the relative position of the two parts. 

The party then proceeded to the bridge itself, 
and it was rather a shock to those who had fol- 
lowed the morning’s discussion on Mr. Cooper’s 
paper, to be at once confronted by a veritable 
barbaric punching machine. A proposal was 
made, out of consideration for the feelings of the 
representative of a certain large Scotch steel com- 
pany, who was present, to hide this obnoxious 
implement under a sheet. But the possibility of 
having anything to cover up had never been con- 
templated at the Forth Bridge, and a sheet there- 
fore not being forthcoming, an attendant was 
stationed by to explain that this obsolete piece of 
mechanism was solely engaged in punching iron for 
temporary work. This crisis being thus happily 

, the company embarked on board the 
steamer and landed at the central work, after which 
they were seen, in detachments of half a dozen at 
a time, being swung in iron cages through the 360 ft. 
vertical distance that separates the top of the canti- 
lever from the surface of opportune Inch Garvie. 
Some preferred to climb the ladders and trust to 
their own arms and legs rather than the wire ropes 
of the lifts, which appeared such gossamer threads 
when seen from the shore. But whichever means 
of progression was.selected, the visitors were well 
repaid for their journey, for the view from the top 
of the cantilevers is magnificent. The little toy 
village of Queensferry, looking as if it had been 
just taken out of its box and set up to play with, 
the neat little harbour, the model steamers and 
tiny fishing boats creeping about on the surface of 
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ably extended, and it will tap almost every city of |Sons have submitted tenders for two submarine 
importance in Canada. Besides this Sir George | torpedo boats, and plans are being prepared at the 
has not resigned his position until the arrangements | Navy Department for two single-turret monitors of 
are complete for tapping the most important centres | about 3500 tons displacement. These latter vessels | ships on rivers already in touch with the Russian 
of wheat and flour production in the North-Western | will each carry one 16-in. 110-ton gun ina revolving | home rivers and railways will lead to any great 
States, and in securing the mail contract on the] turret, together with a pneumatic tube in the bow|demand? From the Neva to Perm a clear water- 
Pacific Ocean to Japan and China, placing Canada| to be capable of discharging an aérial dynamite | way exists, from Perm to Tiumin there isa railway, 
on the main route between England and her im- | torpedo, containing a charge of 10 cwt. and from Tiumin runs the Siberian waterway to the 


portant colonial dependencies in Asia and Aus- points that will be penetrated by Captain Wiggins. 
tralia. It would be difficult to tind any other work Tue Istumus or CorintH CaNAt. 


! Hence, so far as machinery is concerned, no 
of equal magnitude that has been carried out so|, The works upon this canal are stated to have| obstacles exist to transport, although Captain Wig- 
successfully and quickly, and mainly through the been making fair progress during the last two | gins’s route should be cheaper. But Russia neither 
energy and devotion of one man. oe a — a a invites foreign capital to work Siberian gold nor 

nas Gara er ny = ma 2 , cubic metres, notwithstanding that the | allows foreign ld ines in Siberia. 
GashouveRs wirHour Urre Gurr FRamixc. |1709 workmen employed had to pursue their toil| This policy has long remained in force, above all on 

An wrusihy caneienshed, She mee Eeee Deming during a spell of very hot weather. His Majesty, | the Amoor, where Russia has absolutely forbidden 
of a gasholder, the sole function of which is to! the King of Greece, recently inspected the works ; 
prevent the gasometer capsizing, weighs nearly, if : 


f th . oa rp Hips sesaee th the any gold districts to be worked, in order to pre- 
: : : of the canal, and expressed his satisfaction wl vent an inrush of foreigners, and there is no present 
not quite, as much as the holder itself, and is con- Ae: : : font elg ’ p 

sequently a somewhat expensive item. Ina paper progress made ;- hs ‘King mpoukeda0 SmStAN0®! iiolihood of its being changed. Consequently, 


; nm +41: /, | that the canal would be excavated to the water level | since there will be no capital and no enterprise in 
Fat Bae Bearte amet Din he coutn of yur. The fiat popoa fr the Siberia ohio hw impor of gad masher, the 
bigging, C.E., an arrangement, the invention of establishment of the canal was made in 1881 at a} vision of the Pall Mall Gazette is not likely to be 
Mr. W. Gadd, of Manchester, was described, by geographical congress at Venice. —— be more thana dream. As for the sea trade generally, 
the use of which this upper framing can be entirely paper + a eee y hone." Thea > ae - cer| the moment it develops at all Russia will put her 
dispensed with. Briefly stated, it consists in placing 1800 ve joie ei by oh En eer _— Th me tariff in force again, and the pioneers will have 
the channel or other guides within the gasholder | —a) ,) upon ne = se aagech wenn Chg er their trouble for nothing. 
tank at an angle like the threads of a screw. The mee begga py Syreeed Sg rBagenten 
. , . ~ ‘a as ” 3 
ee en ane ee pred ox excavation which has to be effected is about NOTES FROM THE NORTH. 
axis, Should the holder tend to tip through the 8,430,000 cubic metres. It is expected that ships a ae ais ar ae. 
wis : will beable to pass through the canal at an average ae. we ro eee ter last Wedneeday’s 
action of the wind, or from other causes, one set of |. 4eq of six miles per hour. The works of the | 2°!iday,in connection with the Queen’s visit to the Glas- 
rollers will tend to be raised and the other de- | *? P 3 


canal were commenced in 1883, and were steadily - ed on — _ — — pers var an gp 
. é C ’ : change, the price of Scotch warrants advancing 6d. per 
pressed, but as a roller can only mo bb vertically pushed forward until last year, when an extraction | ton on Thursday, when 40s. 64d. per ton cash me ash 9 
when the gasholder rotates about a vertical axis, it 


; of 5,200,000 cubic metres had been effected. It | On the following day, however, a somewhat duller feeling 
follows that the first set of rollers tend to make was expected that the canal would have been com- | s¢t in. During the forenoon the transactions in Scotch 
the gasholder rotate in one direction, whilst the pleted in 1888, but in the course of last year some iron ranged between 40s. 6d. and 403. 4d. per ton cash, 
other set tend to make it rotate in a direction the 


ape ‘ - ; ; Pio egs: the close being buyers at 40s. 44d. cash. leveland was 
: 5 difficult soil was met with. This soil, which is of } ,) : 333, 10d ‘tei 

reverse of this, hence no motion takes place. The : : : also easier, at 33s. 10d. per ton cash, but hematite iron 

ation. of this ingenious device mai perhaps, a shifty character, will render a great deal Of | was distinctly stronger in tone, an advance of 1d. per ton 


eet . masonry necessary in order to protect the banks | being made on the highest quotation of Thursday. The 
render it necessary to somewhat stiffen the con- of the canal for a distance of about 1{ miles. It afternoon market was firmer on reports of several Ameri- 
struction of the holder itself, but the additional ig nob daxpected’.thek:. Ghe sdembellon of the onad can orders having been received during the day. The 
weight required for this purpose will not be nearly | 1:1) pe pr te before 1890. pam gs a estimated cost, | Sitting of “the ring” closed with buyers at 40s. 5d. per 
so great as that saved by the abolition of upper : ‘ 


, a! , ton cash for Scotch warrants. Some forward sales of 
> a which was originally set down at 1,000,0001., will, | Cleveland iron were made at 34s. 1}d., buyers at 333. 10$d. 
guides. linisis ‘Ube, Deitel Cain it is to be feared, now be carried to 1,800,000/. In| cash. Hematite iron advanced in price to 44s. 2d. cash. 


A i i i The closing settlement prices were—Scotch, 40s. 64. per 

The navy of the United States appears to be pn porters page ye «eg a Cleveland, hae dog ; —- iron, 44s, thd, 
steadily growing in strength and pre pons The Canal cost 20,000,0001., the original estimates only | 2 . Rng conte: _ ee — anda 
Naval piggy 84 None ates steel cruisers On| amounted to 8,000,0001., while the cost of the| time. last year, 64 making common iron, 3 making 
a in ar rt pg hn 1 ot = the! Panama Canal, which was commenced upon esti-| basic metal, and 21 running hematite iron. Langloan 
Ba Lerman, o rt — heat “r ~~ dir the ee mates of 24,000,0001., has already been carried to| No. 3 iron was advanced in price on Friday 6d. per 
Frencisco og? es ar soe ul eo. San upwards of 36,000,000l. The canal, when finished, ton, and tee 7 yee to — gas ® of Coltness iron 
authorises the construction’ of two more “steel | WL abridge communication between Italy, Turkey, |Croqsed shipments last week from Middlesbrough and 


Suri I Moseks bat t doubtful creased shipments last week from Middlesbrough and 
cruisers, each of 3000 tons burthen, with a pre- yria, and Kgypt; but lt appears to us ul! Scotch ports had a favourable effect on the warrant market 


‘b 1 of 18 k h h 4 whether it will be able to earn a fairly remutiera-| on Monday forenoon, when as high as 403. 84d. per ton 
acribed speed of nots per hour, each armed | tive interest upon a capital of 1 ,800,000/. It may | cash was paid for Scotch iron. The market got a little 
with main batteries of six 6-in. guns, and to have, be added that not only did the Emperor Nero pro- weaker before the close, with buyers at 40s. 74d. cash. 
also, secondary batteries of great power. The Bill ject a canal similar to that which is now in hand The price of Cleveland iron advanced to 34s. 14d. per ton 
pending in Congress further authorises the con- : 


but that a canal was actually commenced under his a ee aa rdf a — £ — 
it ‘ wh eae j al W ematite warrants at 44s. . fourteen days. Further 
struction of two more steel cruisers, each of 2000 auspices. Traces of the Roman works have been | advances in the price of makers’ special brands were 
tons displacement, to attain a speed of 18 knots per 


hour, and to have main batteries of six 6-in. guns ay Wino Rea Fiera tan sanaticilieaad xref ret Besser tionhagber A aya SE Mig sag 
, 2 . 
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case, seeing that the Siberians have refused to avail 
themselves of machinery ona large scale up to now, 
what likelihood is there that the advent of a few 











u : undertaking. able amount of fluctuation in prices took place in the 
and heavy secondary batteries. The same Bill pro- afternoon; up to 403. 94d. per ton cash was paid for 
vides for the construction of an armour turret-ship, of Exrortina Gotp MacuInery To SIBERIA. Scotch iron, but the reported sale of 10,000 tons for stor- 


7500 tons, to carry four 12-in. guns, andtodevelopa| The Pall Mall Gazette, which carries its advocacy ing PONG — effect of ee = a to 
speed of 17 knota por hour; the armour to be maite| of Russian polities to a point that leads the plain-| 0% 92, No, cash, business was done i, Cleveland fon 
of 16-in. steel plates. The same Bill further pro-| spoken to dub it the ‘‘ Russian organ,” has been | the close was rather firmer. The amount of business done 
vides for the construction of a protected cruiser of | trying to make capital out of Captain Wiggins by 








3500 tons, to carry four guns, either 8 in. or 10 in., | prognosticating a vast export of gold machinery to 
and eight 6-in. guns, to steam at the rate of 20 knots | Siberia, providing England adopts a neighbourly 
per hour, and to carry 1200 tons of coal. So much| policy towards Russia. 
for vessels under consideration ; to return now|that if we give up Constantinople to Russia, or 
to additional vessels actually on hand, Among | assist her to obtain it, we may hope for improved 
trade relations generally and a great export of ma- 
rigged cruiser of 6600 tons, now building at New| chinery to Siberia by the new sea route into the 
York, to carry four 10-in. guns in revolving turrets, | bargain. 
and six 6-in, guns in broadside mounts. Another|any geographer or geologist, or speculator ac- 


these may be mentioned the Maine, an armour- 


This means, we suppose, 


That Siberia is an El Dorado, we agree— 


in warrants at the forenoon and afternoon sittings 
on Monday is said to have amounted to 80,000 tons 
cash. Some fluctuation in prices took place yester- 
day forenoon, up to 40s. 9d. being the quotation for 
Scotch iron, with a drop towards the close of the market 
to 403. 7d. cash sellers. Cleveland iron was very firm 
at 34s. 14d. cash per ton, closing with buyers at the best, 
and sellers at 34s. 24d. per ton. Hematite iron changei 
hands at 44s. 6d.’cash. Pricestoned donea little in the after- 
noon, and at theclose the settlement rates were: Scotch, 
40s. 6d. per ton ; Cleveland, 34s. ; hematite iron, 44s. 44d. 


: : : = A per ton. The warrant market was ina slightly feverish 
vessel, now in course of construction, is the armour | quainted with the history of gold knows that, and | condition at the opening to-day, and prices were run up 
turret-ship Texas, now building at Norfolk ; the | has known it all along; and we are equally of opinion | to 40s. 9d. cash for Scotch iron, but the advance was lost 
Texas is about: 6600 tons burthen, and she will carry | that sea intercourse with Siberia is practicable —that | very quickly, and at the close in the forenoon there — 
two 12-in, guns in revolving turrets and six 6-in. | also has been long known to the many admirers of pens pthecedss igh Wg ew Se cicsin ealarects 
guns in broadside mounts. There are also three| Captain Wiggins. On the other hand, we totally|¢, Cleveland or hematite iron. There is certainly a 
1700-ton gunboats now on hand, viz., the York-| deny the probability of any large trade in gold ma- 


: § much more hopeful feeling showing itself than has been 
town, nearly completed by Messrs. Cramp and|chinery, or any machinery generally, being done | known for some time past. It is inspired in great mea- 
Sons, and the Concord and the Bennington, | with Siberia ; notwithstanding the five years’ con-| sure by the increase in the demand for shipping iron. 


> : “ * os ° ate? ° h +: ted t 

which have made good progress in the yard of the| cession granted to Captain Wiggins and the friendly iis teks nites 9007 tone eee a tetcetine wook be 
late Mr. J. Roach, at West Chester. These gun- | attitude of the Russian Government. In the first | },3¢ year. They included 2395 tons for the United States, 
boats will have a speed of about 16 knots per hour, | place, the gold industry of Siberia is stunted, not 


1484 tons for Canada, 810 tons for Australia, 400 tons 
and they will carry six 6-in. guns, as well as| because, as the Pall Mall Gazette alleges, the| for Italy, 110 tons for Holland, smaller quantities for 
secondary batteries; the Concord and the Ben-| roads have been too bad to allow of gold machinery | other countries, and 3832 tons coastwise. The stock of 


nington are expected to be launched before the| being conveyed to the mines ; plants of heavy, and rd nar my a Ee ee bere b — — 
close of 1888. The Petrel, now building at Balti-| even heavier machinery, is continually being trans- | }'7 640 tons on Mon day at ied sen aaa » 88 
more, will have a displacement of 870 tons ; she is| ported about Siberia ; but because the winning of} ” ye a pepet pedal ie te oe 
well advanced, and will shortly be launched ; she | gold is so hampered by the corruption and red-tape | 4),.-6 tn branches of teade still continues. ENot wie ane 
will carry four 6-in. guns. A dynamite cruiser will | of the Government mining officials that few Russians 


; “ Re A large orders being placed almost daily in the hands of the 
be ready for trial next month. Messrs. Cramp and! will have anything to do with it at all. Such being the! makers, but the order books themselves are in such a state 
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as has not been excelled, if it has even been equalled at 
any time thisyear. This circumstance is largely owing to 
the numerous orders that have lately been placed for new 
shipping. As a matter of course, prices have been materi- 
ally affected. Not long ago the prices of ship plates were 
quoted down as low as 6. 2s, 6d. per ton, whereas business 
has been done within the past few days at 6/. 15s. per ton, 
and that price would have been accepted so recently as 
Monday. Yesterday, however, the quotations of the Steel 
Company of Scotland were 6/. 17s. 6d. for ship plates, 
71. 2s. 6d. for boiler plates, and 5/. 17s. 6d. for angle bars, 
and other makers are said to be asking even higher 
prices. These are excellent prices, but a belief pre- 
vails that they will soon be exceeded, for not only is 
there a demand for local consumption, but there are also 
some splendid orders in the market for the south. Almost 
all the ship and boiler plates required for Government 
boats just placed in the North of England will be taken 
from the Lanarkshire steel works, where there is a sort 
of practical monopoly in this department of manufacture. 
It is stated that those establishments which produce billets 
and blooms are again meeting with a brisk demand for 
the United States, to which several large shipments are 
being made. Generally speaking, all the steelmaking 
firms are over ‘‘head and ears” with new work, and not 
since the year 1883 has business looked so favourable. It 
cannot be said that there is any actual ‘‘ boom” on, and 
the indications are that the demand now on, and which 
is coming from all parts of the country, will last for some 
time. The makers of malleable iron are in the same posi- 
tion. All the works in the Coatbridge and adjoining 
districts have their mills running ‘‘ full swing,” and yet 
merchants are complaining daily of their inability to get 
deliveries, which is about the best evidence that could be 
given of the pressure now being experienced. The makers 
are getting the advances lately made on the prices. 


More Shipbuilding Orders.—Messrs. Robert Duncan and 
Co., Port-Glasgow, have just contracted to build a large 
steel sailing ship of about 2000 tons register, and 3000 
tons carrying capacity, for the “‘ Village” line of Clyde 
sailing vessels, of which Mr. T. C. Guthrie, Glasgow, is 
the managing owner. An order for a steel screw steamer 
of 2700 tons deadweight carrying capacity, has been 
placed with Messrs. James Gardner and Son, Glasgow, 
the builders being Messrs. A. M‘Millan and Son, Dum- 
barton. The directors of the Dundee, Perth, and Lon- 
don Shipping Company recently resolved to order a new 
steamer for general purposes, to carry from 2700 to 2800 
tons of cargo. She will measure 275 ft. by 37 ft. 2 in. by 
22 ft. 74in., and she will be fitted with triple-expansion 
engines, with boilers designed for a working steam pres- 
sure of 1601b. persquare inch. Messrs. W. B. Thompson 
and Co. (Limited), Tay Foundry, and Caledonian Ship- 
yard, Dundee, have secured the order. They have also 
obtained an order for the construction of a twin-screw tug 
steamer for the Shropshire Railway and Canal Company. 
A number of orders for new vessels have been placed on 
the Clyde, particulars regarding which have not publicly 
transpired. Orders for no fewer than eight vessels have 
bsen placed with one firm within the past few weeks, 
some of them being of large tonnage, and mainly for the 
German merchant carrying service. Nearly all the other 
firms have also booked one or more orders. By way of 
supplement to the foregoing it may be stated that orders 
for four additional vessels have been announced this 
afternoon. Two of them are to be sailing ships, both for 
Greenock firms, one of them being of unusual size. They 
are both to be bui't by Messrs. Barclay, Curle, and Co., 
Whiteinch. The other two vessels are to be built by 
Messrs. Aitken and Mansel. They aggregate 5000 tons. 


Whitworth Scholarships and Royal Exhibitions.—OEf the 
thirty-four Whitworth scholarships which have just been 
awarded by the Science and Art Department, no fewer 
than nine have fallen to the lot of Glasgow students in 
engineering. Two of them are scholarships of 125/. a 
year, tenable for threa years Six are Exhibitions of 1001. 
each, tenable for one year, and one is an Exhibition of 
50/., also tenable for one year, These successful candi- 
dates all hail from the Glasgow Technical College, the 
students of which have during the past few years gained 
no fewer than twenty-three of these valuable awards, of 
a total value of 28507. This is certainly a splendid record. 
This year’s list of awards of Royal Exhibitions also in- 
cludes the name of a Glasgow candidate, Mr. Thomas S. 
Fraser, who is, indeed, the first on the list. His award is 
an Exhibition of the Royal School of Mines of 50/. a year 
for three sessions. Mr. Fraser is lecture assistant in 
Allan Glen’s School, Glasgow, which forms part of the 
Technical College. 

The Recent Visit of the Queen.—In connection with the 
Queen’s visit to Glasgow last week, there was an interest- 
ing ‘‘function” performed at Fairfield Shipbuilding 
Yard, to wit, the launching of the Marathon, a Govern- 
ment twin-screw cruiser, the christening of which was per- 
formed by Princess Beatrice. The event drew together 
many thousands of persons to witness the interesting 
ceremony. The Clyde Trustees and many other pro- 
minent citizens ‘‘ assisted” on board the Channel steamer 
Dromedary, kindly placed at the service of the Trustees 
by Mr. John Burns, chairman of the Cunard Company. 
Sir James King, Lord Provost of Glasgow, has had the 
honour of baronetcy conferred upon him ; his predecessor 
in office, Mr. William M‘Onie, and Dr. J. D. Marwich, 
town clerk, have been created knights. It may be men- 
tioned that Mr. M‘Onie has for many years been at the 
head of an important local engineering business, the chief 
manufacture of the firm being sugar machinery. 

Summer Meeting of the Mining Institute of Scotland.— 
The annual meeting of the Mining Institute of Scotland 
took place last Thursday at Dalkeith, the object being to 
visit the Newbattle and Arniston collieries. This is the 
first time the excursion meetings of the Inatitute have 








been held so far east, and the opportunity of inspecting 
these old but modernly fitted concerns was largely taken 
advantage of, especially by the Lanarkshire colliery 
managers, who are always on the outlook for something 
new. Having journeyed by special train to Newbattle, 
they were shown round the works by Mr. Morrison, the 
manager, and anumber went below ground. Subsequently 
the party drove to Arniston Colliery, where the modern 
fittings at two new pits which have beensunk within thelast 
ten or twelve years, were the chief objects of interest. Mr. 
Clark, the managing director, made everything smooth for 
the visitors, and hospitably entertained them before leay- 
ing. Returning by special train to Dalkeith, the members 
to the number of over seventy dined in the Cross Keys 
Hotel. In the absence, from indisposition, of Mr. J. M. 
Ronaldson, President, Mr. James S. Dixon occupied the 
chair, and Messrs. Clark and Morrison were croupiers. A 
ga meeting was afterwards held, when Mr. James 

astie, Greenfield Colliery, Hamilton, was elected vice- 
president in room of Mr. David Anderson, resigned. Mr. 
Thorniecroft, Merryton Colliery, Hamilton, was appointed 
a member of council in room of Mr. Hastie, As the train 
time had now arrived, the other business had to be 
deferred. The members connected with Glasgow and 
neighbourhood returned from Edinburgh by the evening 
trains. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a very 
numerous attendance on ’Change and the market was 
animated, but a good deal more business might have been 
done if sellers had been willing, for buyers were very 
anxious to purchase, as they have little iron and want a 
supply ahead, seeing that they do not expect prices to fall. 
There is an upward tendency in prices in «ll branches of 
trade. Since last week No. 3 Cleveland pig iron has 
advanced 9d., that quality not being obtainable now under 
34s, per ton and a number of sellers ask 34s8.3d, War- 
rants are quoted 34s. 24d. per ton for No. 3. On Monday 
Messrs. Connal and Co., the warrant storekeepers, had in 
stock at Middlestrough 259,729 tons of pig iron, being an 
increase of 203 tons on last week. This is the first 
increase in stocks that has been reported for several 
months. In Glasgow Messrs. Connal now hold 1,008,718 
tons, Shipments of iron and steel from the Tees con- 
tinue very heavy, and there is every prospect of a 
large business being done for some time. Grey forge 
iron is stiff at 33s. per ton, and the supply is scarcely up 
to the requirements. There is a large demand for finished 
iron, and prices are improving, especially for ship plates, 
which are now quoted 5/. per ton less 24 per cent. Boiler 
plates have also been selling more freely within the past 
few days at 61. per ton less 24 per cent. Steel rails are 
quoted 3/. 17s. 6d. per ton by makers. The supply of steel 
ship plates is below the demand, and prices have turther 
advanced, the figure now being 6/. 12s. 6d., while angles 
are about 5/. 17s. 6d. per ton. Altogether the Middles- 
brough market looks very healthy. 


Engineering and Shipbuilding.—Engineers and ship- 
builders are as busy as ever, and in fact many marine 
engine builders have more orders on hand than they are 
able to execute at present. 


Palmer’s Shipbuilding and Iron Company, Limited.— 
At a meeting of the directors of Palmer’s Shipbuilding 
and Iron Company, Limited, held last week at their 
offices at Jarrow, it was decided to recommend a dividend 
of 24 per cent. for the year ending June 30, 1888, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Staveley Coal and Iron Company, Limited.—The twenty- 
fifth annual report of this company states that the net 
profit for the year (after providing for the dividend on the 
preference shares) amounts to 39,278/. 93., which added to 
the balance brought forward from last account makes a 
total of 49,9471. 7s. 4d. now available for distribution. 
The meeting of shareholders is held to-morrow. The new 
Markham Sinking into a deep soft coal on the Sutton 
Estate has now been completed. The great depression in 
the coal and iron trade has continued with unabated 
severity, and prices are practically the same as they were 
twelve months ago, but the directors have to report an 
increased business in every department of the company’s 
operations. There are now six furnaces in blast and two 
are being rebuilt, one of which will be completed in 
November and the other early next year. The company 
will then be able to increase their operations in the pig 
iron and castings department. 


Miners and their Grievances.—At a mass meeting of 
South Yorkshire miners, which has been held near 
Mexborough, the following resolution was passed: “‘ That 
this meeting deeply regrets the way in which some work- 
men are treated at our collieries, and that the Employers’ 
Liability Bill does not meet with the wishes of the 
miners of Yorkshire.” The men are demanding an ad- 
vance of 10 per cent. in wages. 


The Dispute at Hoyland-Silkstone.—During the week the 
men employed at the Silkstone seam of this colliery have 
started work at the old rate of wages, consequently the 
number of men idle through the dispute has been reduced 
to the extent of 200 or 250. It is thought that the matter 
will now be amicably arranged, as the men are pressed to 
settle the difficulty. 


Hull and Barnsley Railway.—The half-yearly meeting 
of the proprietors of the Hull, Barnsley, and West 








Riding Junction Railway was held on Friday at Hull. 
Lieut.-Colonel G. Smith presided. The report, which 
has already been given, was adopted. In the course of 
his address the chairman said no doubt they would not be 
surprised to hear that the boycotting system was still in 
full swing. Tothe Midland Company, during the half- 
year, they had sent 61,000 tons, an increase of 10,000 tons, 
and in return they had only got 20,00C tons, an increase 
of 3000 tons. The case of the Great Northern Railway 
Company was even more glaring. They sent that com- 
pany 25,800 tons and only got 5000 tons back. He asked 
for some one to suggest a remedy for this state of 
things which was injurious to them, and he ventured to 
think was injurious to all the railway’ companies con- 
cerned as well as to the community at large. He hoped 
that the Railway and Canal Traffic Act would be carried 
out in the spirit in which it was intended ; if it were, it 
was believed that by the redistribution and readjustment 
of traffic into its proper channels, each seaport and dis- 
trict would, by the abolition of inequalities and unjust 
preferences, receive and enjoy that share of traffic to 
which it was entitled. 


Trade.—The iron and steel markets are particularly 
firm, there having recently been a large accession of 
orders both on home and Australian account. Bessemer 
billets have advanced to 4/. 17s. 6d., with a very heavy 
call at that figure for guaranteed tempers. At the mills 
and forges prospects are stated to be good, and the recent 
advances have been fully maintained. Engineering firms 
are also much better off for work. Local made pig irons 
are a shade dearer, and better business is reported from 
the foundries. In the coal trade the output is fully main- 
tained, but prices remain low, from 6s. 6d. to 8s, 6d. being 
accepted for house coal at the pit banks. 





LAUNCHES AND TRIAL TRIPS. 


On Monday, August 20, the new steel screw steamer 
Nigretia, built by Messrs. Raylton, Dixon, and Co. for 
Messrs. Elder, Dempster and Co., of Liverpool, made her 
official trial trip with most satisfactory results. The dimen- 
sions of this vessel are: Length, 304 ft. 3 in. ; breadth, 
38 ft. ; depth, 22 ft. 10 in. ; with engines of 200 horse-power 
by Messrs. T, Richardson and Sons, of Hartlepool. 





The steamer Theresina, one of the Red Cross line, owned 
by Messrs. Robert Singlehurst and Co., of Liverpool, 
went out onan offcial trial trip on Monday, August 20, 
The vessel has been laid up for some time having her 
engines converted to triple-expansion by Messrs. David 
Rollo and Sons, Fulton Engine Works, Liverpool. The 
engines have been converted by fitting three cylinders 
19 in., 30 in., and 48 in. in diameter, and 30 in. stroke, the 
high-pressure and middle-pressure cylinders being fitted 
with piston valves, while the low pressure has a double- 
ported slide valve of the design patented by Mr. Thom. 
The boiler, which is of steel, is 14 ft. 10in. in diameter 
by 10 ft. 9in. long, and four of Purvis’s patent ribbed 
furnaces, fitted with Venetian air valve firebars. The 
working pressure is 160 lb., and all the machinery has 
been made much in excess of the requirements of the 
Board of Trade for that pressure. The dimensions of the 
vessel are: Length, 240 ft.; breadth, 31 ft.; depth of 
hold, 18 ft. ; gross tonnage, 1002. 


The s.s. Rosecliffe, which has been built by Craig, 
Taylor, and Co., to the order of Messrs. Douglas H. 
Morgan and Co., of Newport, Mon., had her trial trip on 
August 21st. At the measured mile a mean speed of over 
104 knots an hour was attained ; the maximum being 114 
knots. The vessel, which will carry 4000 tons of cotton 
cargo, is being fitted for the Black Sea. The engines, 
which worked remarkably well during the whole of the 
trip, are by Messrs. Westgarth, English, and Co., and 
indicated over 1000 horses, 





The s.s. Chamois, recently launched by Messrs. William 
Doxford and Sons, Sunderland, had her trial trip on 
Tuesday, August 21st, in ballast trim. The day was 
spent in progressive trials on the measured mile at 

hitley, when a speed of 11? knots was attained, after 
which she returned tothe Wear. The vessel is owned by 
Messrs. Jackson Brothers and Co., of London, and during 
her construction was superintended by Mr. Johnson, of 
Messrs. Flannery, Bagallay, and Johnson, of London. 





On Thursday, August 23, the Italian cruiser Piemonte 
was launched from the yard of Sir W. G. Armstrong, 
Mitchell, and Co., Elswick. There was a numefous 
gathering of persons to witness the proceedings, which 
passed off with complete success. She is of about 2500 
tons displacement, and carries engines of about 12,000 
indicated power, which it is reckoned will give her on trial 
a speed of over 21 knots au hour. It is expected that the 
Piemonte will be finished and ready for departure from 
the Tyne by the end of this year, when, in accordance 
with the usual custom, an Italian warship will bring a crew 
to man her and to take her to her destination. 


On August 23 there was launched from the yard 
of the Sunderland Shipbuilding Company, Limited, 
Sunderland, a finely modelled spar-decked screw steamer 
the Trifeis, of the following dimensions and particulars : 
Length register, 322 ft.; breadth, 40ft.; and depth of 
hold to top of ordinary floors, 28 ft. Gin. Tri-com- 
pound engines by the North-Eastern Marine Engineering 
Company, Limited, having cylinders 234 in., 39 in., and 
64 in. by 42in. stroke, and 160 lb. working pressure, have 
been fitted. The vessel is built to the order of the Hansa 
Steam Navigation Company, of Bremen, and during 
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construction both hull and machinery have been inspected 
by Mr, Wolff and Captain Taree on their behalf. 

On Saturday, August 25, the Palmer Shipbuilding and 
Iron Company, Limited, launched from their Howden 
yard a steel screw steamer named the Apex, and built to 
the order of Messrs. Newman and Dale, of Newcastle. 
Her engines will be supplied by her builders. 


On August 25, Messrs. Wood, Skinner, and Co., Bill 
Quay, Newcastle, launched an iron screw steamer, built 
to the order of Messrs. L. S. Carr and Co., Newcastle, 
and named the Jesmond. The vessel will have a dead- 
weight carrying capacity of 230 tons. She will be fitted 
with compound engines having cylinders 15 in. and 28 in. 
in diameter by 20 in. stroke, by the North-Eastern Marine 
Engineering Company, Limited. 





The trial trip of the s.s. Antrim, belonging to the 
Antrim Iron Ore Company, took place in Belfast Lough 
on Tuesday, August 28. This vessel, built and engined 
by MaclIlwaine, Lewis, and.Co., Limited, Belfast, is con- 
structed of steel to Lloyd’s highest class ; her dimensions 
being 174 ft. by 26 ft. by 3 ft. 5 in. moulded depth, with a 
deadweight capacity of about 600 tons. The engines are 
triple-compound, having cylinders 17 in., 27 in., and 44 in. 
in diameter by 30 in. stroke, with three cranks, and a 
working pressure of 160 1b. The machinery was worked 
at full power without giving the slightest trouble, and the 
vessel made several runs on the measured mile, attaining 
a mean speed of over 11} knots. 








MISCELLANEA. 
PREPARATIONS are being made in Batavia for laying a 
direct submarine cable from Java to the port of Macassar. 


A telephone line, made entirely of bronze wire, is to be 
put up between the cities of Berlin and Leipsic. 


Professor Kolrausch has recently estimated the quan- 
tity of electricity in a flash of lightning. He finds that 
from seven to thirty-five flashes would be required to keep 
an ordinary incandescent Jamp alight for an hour. 


Three cruisers for the Spanish navy are to be built in 
Spain, by a native firm, who intend, with the assistance 
of a North of England shipbuilding company, to establish 
works in that sountry. 


The International Congress on Inland Navigation, which 
have met during the present month at Frankfort, will in 
1890 hold their meeting at Manchester, and will thus have 
an opportunity of visiting the works of the Manchester 
Ship Canal. 

The second 525 ft. cantilever span of the Poughkeepsie 
Bridge was connected and swung on August 13th. Four 
of the five main channels are now complete, and the re- 
maining 548 ft. cantilever span will be finished almost 
immediately. 

A large electric light and power installation is about to 
be erected at ‘Toulouse. The requisite power will in the 
first place be derived from water motors, the site of which 
is in the centre of the town. The fall available will fur- 
nish 2000 horse: power. 


The largest, though not the most powerful engines in 
the Navy, will be those now being built.,by Messrs. Hum- 
phrys and Tennant for the Superb. The engines will be 
of the triple-expansion type, having a low-pressure cylin- 
der 108 in, in diameter, 


An amalgamation has taken place between the Sanitary 
Institute of Great Britain and the Parkes Museum ; the 
new society will adopt the name of the first mentioned of 
the two bodies, and will have its offices at 74, Margaret- 
street, Regent-street, W. 


The gross receipts of the 23 principal railways in the 
United Kingdom for the week ending August 19 amounted, 
on 15,921 miles, to 1,415,897/., and for the corresponding 
period of 1887, on 15,802} miles, to 1,358,383/., an increase 
of 118} miles, or 0,7 per cent., and an increase of 57,514/., 
or 4,2 per cent, 


Tn the race to Edinburgh last month some of the best 
running was performed on the North-Eastern Railway by 
the compound engines designea by Mr, Worsdell. The 
engines in question have driving mt 6 ft. 9 in. in dia- 
meter, with a high-pressure cylinder 18 in. and a low- 
pressure cylinder 26 in, in diameter by 24 in. stroke. 


It is stated that the Warrior could be equipped with 
triple-expansion engines and made to steam at 17 knots, 
and completely equipped as a powerful armoured cruiser 
for an expenditure of about 150,000/.; whether such a plan 
will recommend itself to the Admiralty remains to be 
seen. 


Through the courtesy of the directors of the Bath and 
Western Counties and South Wales Telephone Company, 
the whole of the section rooms at Bath of the British 
Association will be connected with the reception room, 
and to all the important places in the neighbourhood, free 
of charge to the members, 


It is stated that plans are being prepared in the Navy 
Department at Washington for two new monitors, which, 
if the report is to be trusted, will be marvels of offensive 
and defensive strength. They are to carry a 110-ton gun 
to be heavily armoured, and to steam 18 knots an hour, all 
on a displacement of 3500 tons. 


The board commissioned by the United States Govern- 
ment to recommend a form of heliograph for use in the 
United States signal department have now concluded 
their labours. The pattern recommended weighs 18 lb, 





complete, and for convenience in carriage can be separated 
into two 9 lb, packages, 


The plant now employed on the Manchester Ship Canal 
includes 98 locomotives, 3221 wagons, 51 steam navvies, 
49 steam cranes, and 104 pumping and other engines, with 
161 horses and 8568 men and boys. Almost the whole of 
the land required for the construction of the canal has 
now been acquired by the company. 


The negotiations in reference to the navigation of the 
Upper Yang-tse by steamers are said to be progressing 
satisfactorily, and an imperial proclamation enjoining 
friendly action on the part of the inhabitants has been 
posted at Chung Kiang, where the exploring steamer was 
formerly obliged to turn back owing to the hostile attitude 
of the populace. 


The surveying party, which have been examining the 
site in Nicaragua, have, it is stated, discovered a new 
route for the canal, possessing many advantages over that 
recommended in 1885. By this route the total length of 
excavation between Ochoa and Greytown will not exceed 
nineteen miles, and the cost of carrying out the project 
will be much reduced. 


The Hudson River Tunnel is about to be completed b 
British capitalists and by British engineers, viz., Sir J. 
Fowler and Mr. B. Baker. Ina reporton the subject the 
latter state that the work already done is substantial and 
well designed. ‘They estimate that remaining to be 
done can be completed in about eighteen months, at an 
expense of 180,000/. for the north tunnel, and 250,000/. for 
the south tunnel. 


By the kind permission of Mr. Wolfe Barry, M.I.C.E., 
the members of the Civil and Mechanical Engineers’ 
Society and their friends recently paid a visit to the 
works of the Tower Bridge. On the same day some of 
the members proceeded down the river from the bridge to 
Greenwich for the purpose of examining Mr. Maynard 
Walker’s patented machine for raising water by tidal 
power, 


American machinery dealers certainly beat ours in the 
art of getting up a catalogue, We have received from 
Messrs. Hill, Clarke, and Co., Boston, Massachusetts, a 
copy of their 1888 catalogue, which is a ‘stout volume, 
neatly and strongly bound and containing 419 pages of 
plates and descriptive matter. The engravings are printed 
on tinted paper, and, like the text, leave nothing to be 
desired in the matter of execution. Almost every variety 
of machine tool is included in the catalogue. 


To facilitate the work of future mobilisation of the 
Navy, the Lords of the Admiralty have issued revised 
regulations for the governance of the reserves of steam 
warships at the principal ports of Sheerness, Chatham, 
Portsmouth, and Devonport. Especialattention is to be 
paid to the new regulation as to filled shell, as no powder 
has hitherto been allowed on board, except on ships of 
war at sea. Gun mountings and gear after first fitting 
are to be tested in each firing position, and the gunnery 
officers are authorised, with the concurrence of the captain 
of the Steam Reserve, to increase the number of rounds 
to be fired when deemed necessary. 


The Secolo publishes an account of the fortifications 
recently constructed by the Italians in the north of 
Sardinia. The works on the islands of La Maddalena 
and Caprera are, it appears, nearly finished. They con- 
sist on the former island of Forts Nido d’Aquita, Teggio 
Moneta, Vecchio, and Garda Vecchia. aN semaphore 
station has been established at a short distance from the 
last of these forts. In Caprera two forts—Punta Rossa 
and Stagnari—have been built. A bridge, already com- 
menced, will connect the two islands. The military engi- 
neers engaged in these works are assisted by 2000 seamen 
and 500 men from the penal colony. 


The Mémoires de la Société des Ingenieurs Civil gives 
some particulars of the oscillations of a chimney 
stack near Marseilles during a heavy storm. The 
chimney is about 118 ft. high and about 5 ft. in ex- 
ternal diameter at the top. The oscillations were deter- 
mined by observing the motion of the shadow of the 
chimney, and in this way thegreatest oscillation was found 
to be 1 ft. 8in. The Oesterreichische Zeitschrift fur Berg 
und Hutten, Wesen, referring to another chimney 164 ft. 
high and of 64 ft. internal diameter at the top, states that 
repeated observations with a theodolite prove that in 
this case the maximum oscillation of the top in high winds 
does not exceed 64 in. 


A number of experiments on the transverse strength of 
glass have recently been carried out by Mr. F. Connert, 
who finds that the ordinary empirical formula for the 
strength of beams is inapplicable in this case : 

For soft glass gi 

W = 30.622, 0°" 


And for hard pressed glass 
W = 52.18 - . 


W = breaking weight in pounds applied to 
centre of bar tested. 
b = breadth of bar. 
1 = length An 
t = thickness of bar in inches, 


The St. Petersburg Gazette gives some details about the 
Obi Railway, the construction of which has been intrusted 
to M. Golokhvastow. The Kara Canal, by means of which 
the Obi will be shortly connected with the Yenisei, will 
insure a brilliant future for theotherenterprise. The railway 
will be laid down from the village of Obdorskoé, situated 
near the source of the Obi to the Kara Sea, which is navi- 
gable for several months in the year. The line will be 
400 versts, or about 200 miles long. No precise details are 


Where 





possessed of the agricultural productions of the basin of 
the two rivers named, but it is well known that both the 
Obi and the Yenisei rise to the most fertile parts of 
Siberia. In the Tomsk province the production of wheat 
exceeds by from 18 to 30 million pouds (36 lb.) the con- 
sumption. If other articles of produce are added, it is 
computed that the basin of the Obi will furnish the rail- 
way with about 25 million roubles’ worth of traffic. 


The Revista d’ Artigliera e Genio describes a new method 
of making an earth contact recently devised by M. Baretta. 
It consists of a cylinder made of a corrugated plate of 
either copper or iron about 32 in. in diameter, and of the 
same length. Each of the corrugations is provided, both 
in the interior of the cylinder and outside it, with conical 
copper points about 4 in. apart, and the free edges of the 
plate are dentated. In this way a large surface of con- 
tact with the soil is obtained and a correspondingly rapid 
discharge of the electricity, When the ground in which 
the apparatus is to be placed is rocky or very dry, 
the following arrangement is adopted. In a trench 
about 5 ft. deep a layer of small coke is placed; on 
the top of this comes a corrugated plate of copper which 
is covered with coke tu.a depth of 10 in. On this is placed 
another plate of copper which is connected to the first, 
and on this is another layer of coke, the trench being 
finally filled up with earth. 


An order has been received at Sheerness Dockyard 
directing two new first-class gun vessels to be built for 
the Royal Navy. These ships are in addition to the 
programme of shipbuilding laid down by the Admiralty 
for the year, and their construction has been ordered so 
as to avoid the necessity of making further reductions in 
the shipwright branch. The proposed new vessels are to 
be of the Sharpshooter type. They have been designed 
by Mr. W. H. White, Direstor of Naval Construction, 
and are to be built upon similar lines to the Spider and 
Sandfly, but will be larger and possess greater speed than 
these vessels. They are to have a displacement of 735 tons, 
and will be 230 ft. in length. Their machinery is to be 
of the triple-expansion type, estimated to develop 4500 
horse-power under forced draught, with a speed of 
21 knots, which will be the highest ever attained by a 
British ship of war. The armament of the vessels will 
consist of six or seven quick-firing guns of various sizes, 
and they will also be fitted with a number of 14-in. tubes for 
discharging Whitehead torpedoes. They will be fitted 
with electric search lights and all the latest improvements 
in shipbuilding science. 





BELGIAN Biast FurnAcEs.—At the commencement of 
June, 1888, there were thirty-one blast furnaces in opera- 
tionin Belgium. The number of Belgian furnaces out of 
blast at the same date was nineteen. 





VicTORIAN RAitways.—The engineer - in - chief of the 
Victorian Government railways, Mr. Watson, has in- 
spected a line from Lilydale to Yarra Flats and Heales- 
ville. The Victorian railway authorities will shortly call 
for tenders for the construction of the Maffra and Briaga- 
long and the Mount Moriac and Forest lines, 

ANTWERP Harpour Works.—A striking example of 
how difficult it sometimes is to make even approximately 
correct calculations, is furnished by the harbour works at 
Antwerp, which in almost every direction have far ex- 
ceeded the originally calculated cost. In the first plan of 
1874 the total expenses were put up at 20 millions of francs, 
whereas they iu reality reached four times that figure, viz., 
82 millions. The cost of the appropriation has been calcu- 
lated at eight millions, but 30 millions was the sum actually 
paid, and the proceedings were the cause of a great deal of 
litigation, for which the Government had recently a bill 
from their legal adviser at Antwerp amounting to about 
10,0007. But this is not all. The Antwerp Immobilien 
Gesellschaft had bought a large site at the south quay, 
and received an undertaking that a bridge should be built 
across the Scheldt. This has not been done, and the said 
company has now began proceedings against the Govern- 
ment and claims the refunding of three millions of francs 
and a daily fine of 800 francs till the bridge is completed, 
or o of six millions of francs if the bridge be not built 
at all. 


GILCHRIST ENGINEERING SCHOLARSHIPS.—An entrance 
scholarship will be offered at University College, London, 
in the present month. The value is 35/, per annum, 
tenable during two years, and the competition is limited 
to those who have not previously been students of the 
college, and who will not complete their nineteenth year 
before October 1. Every candidate must declare his 
intention of taking, at least, the two first years of one of 
the engineering courses, and the second payments will de- 
pend upon his success during the first year and the 
arrangements he makes for the second year’s study. The 
subject of the examination will be mathematics, and any 
two or more of the following five subjects: Mechanics, 
mechanical drawing, an essay on a given subject, French 
or German, and the use of tools, A senior scholarship of 
807. will be awarded at the close of the session. Candi- 
dates must have attended college classes in the follewing 
subjects during the whole of the session: Applied mathe- 
matics, physics, engineering, engineering drawing, and 
geology. The results of the class examinations will decide 
the obtainment of the scholarship, providing sufficient 
merit has been shown to justify the award. There are 
also entrance and other exhibitions and scholarships 
given at University College for mathematics, physics, 
chemistry, classics, German, French, art, Greek, Hebrew, 
jurisprudence and political economy, philosophy of mind 
and logic, English literature, medicine, surgery, pathology, 
and physiology. 
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THE INFLUENCE OF ALUMINIUM UPON 
CAST IRON.* 


By W. J. Krrp, C.E., Detroit, Michigan, 


ALUMINIUM is a metal obtained from its oxide, alumina. 
It is white in colour, and very tenacious, and it alloys 
readily with iron. Cast iron, ordinarily used, is iron 
which contains all the carbon that it could absorb during 
its reduction in the blast furnace. This carbon, when 
found in chemical union with the iron, is called combined 
carbon. In this state it cannot be seen. It is also found 
mechanically mixed with the iron in the form of graphitic 
carbon, when it becomes visible. Other elements com- 
monly found in cast iron are phosphorus, sulphur, man- 
ganese, and silicon. 


The natural condition of carbon in iron is the combined | 


state. The presence of silicon drives a prtion of the 
carbon into a graphitic state. Sulphur, marganese, and 
phosphorus do not cause the carbon to leave its natural 
combined state, and if silicon be present, these elements 
either drive it out or overpower it. Carbon is, therefore, 
a passive element, and is made to change its form by the 
presence of other elements. It is this change of carbon 
which indicates, to the eye, the influence of any elemert 
upon the cast iron. Iron and combined carbon, or car- 





buretted iron, is called white iron, and the grain is gene- | 


rally very fine, and often even, and the metal is very hard. 
Graphite darkens the fracture until it becomes a very dark 
grey, and the grain is coarse and irregular. With increase 
of graphite the metal becomes soft. We shall confine our- 
selves in this paper to the influence of aluminium upon 
cast iron. 

Let us for a mome nt review the present knowledge on 
this subject. It is known that fused wrought iron, or a 
mixture of cast iron and steel, or steel alone, either of 
which would make castings which would be full of blow- 
holes, will make solid and homogeneous castings, if as 
small a quantity of aluminium as one-tenth of 1 per cent, 
is added just before pouring. Also that such addition 
causes the iron to remain fluid long enough to allow its 
being cast into moulds. 

It seems to be the general opinion that the aluminium 
does not remain in the metal, but that it exerts its in- 
fluence between the time of its introduction and the time 
of its departure. This seems to be the sum total of the 
present information regarding the influence of aluminium 
upon iron, 

We propose in this paper to give the results of a series 
of very carefully conducted tests, to further substantiate 
the statements just made, and to settle the question as to 
whether aluminium remains in the casting. Also to 
determine the influence of this metal upon the physical 
structure, and upon the composition of iron. 

The physical tests that we have employed are what are 
known as “‘ Keep’s tests,”+ and by them we are enabled 
to make apparent to the eye the influence of any element 
upon cast iron. 

hen it was understood that we were to undertake 
this examination, the Cowles Electric Smelting and 
Aluminium Company of this city (Cleveland) kindly fur- 
nished us with what ferro-aluminium we needed, and 
Professor C. F. Mabery and Mr. L. D. Vorce, of the Case 
School of Applied Science of this city, volunteered to 
undertake the chemical examination of the test bars. The 
results of these investigations will be appreciated, when it 
is understood that we began without the least expectation 
of the very important results we have obtained, and that 
the methods for the determination of minute quantities 
of aluminium were so imperfect that the small quantities 
used in the ‘ Mitis” process could not be determined, 
if they still remained in the castings. 

Regarding the physical tests we should state that we 
use two bases, one a white iron, with composition, Si .186, 
P .263, S .0807, Mn .092, The other a grey Swedish 
iron marked FLM with composition Si 1.249, P .084, 


* Paper read before the ‘American Association for the 
Advance t of Sci August meeting. 
+ Fora description of this system of testing, see ENct- 





| influence when the iron is remelted ? 


S .04, Mn .187. The ferro-aluminium contained Si 3.86, | this we made a series of six heats from the white base, and 

Al 11,42. | added to the first heat one-quarter of 1 per cent. of 

The melting was done in a covered plumbago crucible, | aluminium, This amount alters the grain very percep- 

in acoke furnace driven by a blast of 2}0z. The test | tibly, making it whiter and finer, an! removing the ten- 

bars were 1 ft. long, and cast in pairs; one An we dency of the base to a slight specular appearance, and 
e start | 





and its mate ,4,in. thick, and 1 in. wide. giving a homogeneous fracture. It increases the strength 
with 30 lb. of the base in the crucible ; at the first heat | above the base about 20 per cent. to resist weight, and for 
there were cast four pairs of bars from the base alone, | impact an increase of over 70 per cent. 
which took 5 lb. of metal. After allowing the remaining The next heat was a remelt of the first, with the runners 
metal to become solid, we returned the runners of the | of the first cast put back, and enough white base added 
first cast, and added 41b. of the base, and returned the | to reduce the aluminium to one-fifth of 1 per cent. when 
crucible to the furnace. When nearly melted we added | the second cast was made. 
enough ferro-aluminium to bring the percentage of alumi-| Our comparisons will now be made between this series 
| nium in the whole to where we wished it, for the second | and the comparison series of the base alone. Looking at 
set of bars. We proceeded in like manner through the | the diagram we see that the effect of the aluminium in this 
entire series of heats. To arrive at the influence of the | second heat is greater than it was in the first case to 
aluminium we made another series of heats with the same | which heat the aluminium was added. This is due to the 
| base with exactly the same conditions, only we did not | increasing porosity at each heat of the base when melted 
add the aluminium. The difference between the two/| alone, and to the solidity of the series with aluminium, 
series of tests gives the effect of the aluminium. Wej| At the third and subsequent heats the same result is 
shall consider this subject under the following heads : | apparent, the remaining aluminium causing more solid 
1. The solidity of castings and the prevention of blow- | castings, though the continued additions of white iron at 
holes. |each heat, and the consequent lessening of aluminium, 
2. Does the aluminium remain in the iron to exert an | render the castings less strong at each remelting. Yet 
| the effect of the aluminium is so constantly apparent at 
3. The effect of aluminium upon the grain, or the | each melt as to leave no doubt as to the presence even in 
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changing of the carbon from the combined to the graphitic | 
state. 
4. The taking away the tendency to chill. 
5. The prevention of sand scale. 
6. The effect upon hardness. 
7. The resistance to a load gradually applied or a| 
deadweight. : i 
8. The resistance to a load suddenly applied, or im- 
act. 
¥ 9. The elasticity. 
10, Permanent set, : 
11. The effect on the shrinkage of the iron. 
12. The fluidity of the melted metal. 


'the carbon that it can hold. 








1. The Solidity of Castings and the Prevention of Blow- | 
Holes.—All of our tests bear upon this subject, but we have | 
made one test, using the white base iron, and one-tenth of | 
1 per cent. of aluminium, It is almost impossible to get | 
a solid casting of the white base alone, and its resistance 
to weight is generally about 175 1b. for the 4 in. square 
bars, and its resistance to impact is about 1001b. We 
have obtained, however, exceptionally sound castings of 
this base, and we shall use the strength of such castings | 
for comparison. , 

These sound castings of the white base alone resisted a | 
weight of 379 lb. ith one tenth of 1 per cent. of 
aluminium added, it resisted 545 1b., a gain of 166 lb., or 
about 44 per cent. from this small addition. Measuring 
the resistance to impact, the white alone was 239 lb., with 
aluminium 254 lb., or about 6 per cent. gain. The cast- 
ings appear of slightly finer grain, and the character of 
the crystallisation is somewhat different, but the secret of | 
the strength lies in the closing of spaces between the 
grains, or, in other words, in the increased solidity of the 
casting. No other change is noticeable in the metal. A 
graphic representation of this test is not needed. 

2. Does the Aluminium remain in the Iron to exert an In- 
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fluence when the Iron is remelted? Fig. 1.—To determine 
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the sixth remelting. The diagram which we have pre- 
p.red shows these effects both as to weight and impact. 

As we proceed with the description of other teats it 
will be noticed that we add but a small quantity of alumi- 
nium at each heat, and depend upon the additions made 
at previous heats to bring up the required percentage. 

he results of the tests show conclusively that the alumi- 
nium remains and exerts its influence in subsequent casts 
as fully as would be expected. 

3. The Effect of the Aluminium upon the Grain, or the 
Changing of Carbon from the Combined to the Graphitic 
State.—Let us say a few words in regard to the way in 
which, and the reason why, carbon takes on the graphitic 
form. All of the carbon, both combined and graphitic, 
which the iron is capable of holding when solid, must be 
dissolved and exist as combined carbon in the melted 
iron. Cast iron made in the usual way contains all of 
Very often cast iron, 
when melted, contains more carbon than it can hold 
in combination when at a lower temperature, if so, as 
the iron cools down, such excess of carbon will separate 
as graphite and rise to the surface. In any case, when a 
melted iron contains more carbon than the iron can hold 
in combination when cold, all of the excess will not be 
able to reach the surface, though it may not be visible in 
the casting to the eye. i 

The introduction of other elements into the melted 
metal may alter its ability to hold the carbon. Sulphur 
causes it to let some go, while manganese enables it to 
hold more carbon in solution. Silicon also somewhat 
diminishes the capacity of the molten metal to retain 
carbon while it is liquid. 

Aluminium allows most of the carbon to retain itsnatural 
combined form until the metal is too thick for the sepa- 
rated carbon to escape, but at the instant of solidifying, 
aluminium causes the iron to drop a portion of its carbon 
from the combined state. This liberated carbon takes the 
graphitic form, and is imprisoned in the otherwise solid 
iron. 

The advantages arising from a change of carbon from 


| the combined to the graphitic state, at the instant of 


crystallisation, are, that all of the carbon thus liberated is 
imprisoned uniformly throughout the casting, and is not 
accumulated in pockets forming soft and hollow spots, as 
would be the case if liberated while the casting was yet 
fluid. Aluminium, more than any known element, accom- 
plishes this. It not only changes white iron to grey, but 
seems at once to change the whole character of the metal. 
The drop of carbon seems to be instantaneous at the 
instant of crystallisation, and for this reason the time 
taken in cooling has little effect. In fact, when the 
aluminium obtains full control of the carbon, it would 
seem that the more sudden the cooling the more the for- 
mation of the graphite, and the thin portions of the cast- 
ing are therefore as grey as the thicker portions. 
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The powerful and positive influence of aluminium upon 
the carbon, and therefore upon the in and colour of 
the iron, is shown by an examination of the series of 
samples that we present here to-day. Take those made 
from the white iron base, with almost no silicon present ; 
the base alone gives a white bar full of blow-holes. An 
addition of one-fourth of 1 per cent. of aluminium gives 
us not only a perfectly homogeneous and solid casting, 
but the colour is darker, and the grain shows that some 
of the carbon has taken the graphitic form. The thin 
casting shows this even more than the heavier bar, show- 
ing that the change occurred suddenly, and that time had 
but little effect. 

Examining each bar in turn we see that each similar 
addition of aluminium produces a corresponding effect, 
until at the third addition, or with three-fourths of 1 per 
cent., the casting is grey with no signs of white, either in 
the square, or in the thin bar. 

The set of tests with the grey iron base, containing 
1} per cent, of silicon, shows that silicon and aluminium 
work together in the same direction, and that a slight 
addition of aluminium takes the white out of the castin 
at once, giving the same grain in a thin as in a thi 
casting. This effect increases as the aluminium increases, 
and the indications are that at least up to 4 per cent. (the 
limit of our experiments), the more aluminium the softer 
and greyer are the castings. 

4. The taking away the Tendency to Chill. Fig. 2.— 
If castiron be cooled very suddenly, the carbon which the 
melted metal holds in combination will not have time to 
separate, and will be retained in the combined state. 
Such castings are called chilled castings. Chill is caused 
by molten iron running against a body which rapidly with- 
draws its heat, causing it to retain its carbon in the com- 
bined form. Back from the chill, where this instantaneous 
cooling could not exert its full effect, a portion of the 
carbon takes the graphitic form. This property is made 
use of when it is desirable to obtain hard wearing surfaces, 
and in the same casting, tough and soft “neni 
as in car wheels. While this chilling effect is exceedingly 
valuable for many purposes, yet, generally speaking, the 
founder desires exactly the reverse. : 

We have said that aluminium causes the carbon to 
assume the graphitic form on the instant of solidifying, 
and therefore the sudden abstraction of heat does not im- 
prison the combined carbon and cause chill. This effect 
of aluminium is to give a uniform grain for thick and thin 
castings, and not allow the coldness of the mould to affect 
the grain. 

5. The Thickness of Sand Scale.—This is an important 
consideration, for the sand must be cleaned from the 
casting, and the surface must first be cut before the 
interior can be reached. To prevent the iron from burn- 
ing the sand into itself, and thus forming a scale, a 
ey facing is sifted on the surface of the mould, 

ut it is difficult for the facing to lie on the surfaces, or to 
resist the intense heat of the metal. 

When aluminium in an iron causes the dropping of the 
graphite from the mass of the metal, that graphite which 
is on the surface of the casting separates and forms a per- 
fect plumbago facing, which opposes the sand and the 
heat. It will therefore be seen that in castings having 
sufficient aluminium to cause this separation “9 graphite 
there will be no sand clinging to the face, and that the 
surface will be as soft as the interior of the casting. 
Every iron worker will appreciate this good effect of 
aluminium. 

6. The Effect upon Hardness.—Hardness in cast iron is 
caused by the carburetted or white iron in masses large 
enough to oppose the tool. If the carburetted iron exists 
in minute threads stretched around atoms of graphite, by 
tool will easily cut it, and it will not be considered hard. 4 

This graphitic carbon, minutely dividing the mass, 
gives the tools of the workmen a chance to cut or break 
the films of metal, giving what we call softness to the 
iron. The later the carbon is dropped, the smaller will 
be the atoms of graphite, and the closer the grain. Yet 
this greater subdivision will, for the reason just given, 
make the iron work more easily. The fineness of the 

rain of iron affected by aluminium, causes such iron to 
much more easily cut than iron of coarser graiu. 

The next question to consider is that of strength. The 
power of wrought iron and steel to resist extension is so 

reat that where such stressen are to be resisted decar- 

onised metal should be used. The resistance of any cast 
iron to crushing is so great that we need not consider this. 
The forces which cast-iron structures should be made to 
resist, aside from crushing, are a deadweight, or a blow 
applied transversely. We should therefore test cast iron 
with these forces. 

7. The Resistance toa Load gradually applied or a Dead- 
weight. Fig. 3.—If we compare the transverse breaking 
weights of the two series which we have been considering, 
number by number, we perceive that the aluminium has 
increased the strength to sustain a ccnstant load. This is 
a very important effect, and comes partially from the 
tenacity and strength of aluminium itself, but probably 
more from the uniform grain of the iron, 

8. The Resistance to a Load suddenly applied, or Impact. 
—It may be thought that the effect is substantially the 
same, whether the force be a constant weight or a sud- 
denly applied blow. We shall at a future time prove 
that the effects are not the same, and that an iron should 
be tested by a blow if it is expected to resist impact. 

Fig. 4.—By a comparison of the graphic representa- 
tion, we see that the capacity to resist impact is in- 
creased by the addition of aluminium, much more than 
the capacity to resist a deadweight. It will be seen at 
a glance that the test bars made with the white base, are 
benefitted far more than those made with the prey base, 
The reason for this is, that the white base alone made 
porous castings; at each remelt this porosity increased, 
due to the continuation of the heat, running the strength 


down to 68 lb. at the fifth heat. The first and each sub- 
sequent addition of aluminium caused the castinge to be 
perfectly sound, and the infinitesimal atoms of graphite 
deposited throughout the metal removed the rigidity and 
brittleness of the initial metal. The prey iron base con- 
tained enough silicon to accomplish all this, and the only 
effect on strength that the action of the aluminium on 
carbon couli have, would be to increase the fineness of 
the grain, unless the toughness of the aluminium itself 
could give strength to the casting, though the aluminium 
no doubt removed any slight blow-holes that existed in 
the initial gcey metal, 

This leads us to notice that each addition of aluminium 
increases the strength over that of the initial metal. We 
must expect that after we have added enough aluminium 
to cause a solid casting, and to remove the brittleness 
that the dividing up of the mass by the atoms of graphite 
accomplishes, any further additions of aluminium an 
consequent increase of graphite (which has no strength of 
itself) must weaken the casting. 

9. The Elasticity. Fig. 5.— The compactness and 
closeness of the grain of cast iron, when aluminium was 
the agent by which the graphite was precipitated, and the 
fine attenuation of the veins of iron and combined carbon, 
cause the metal to be very elastic, and, as we have seen, 
not so brittle as without aluminium. 

10. Permanent Set.—This is caused by the compression 
of the graphite within the framework of iron and com- 
bined carbon. When this compression of graphitic carbon 
is produced by transverse bending the framework of the 
metal also takes on a permanent form, which cannot be 
altered, except by a greater force than was before applied. 

he fineness and compactness of iron alloyed with alumi- 
nium gives less permanent set than iron equally as soft 
when such softness is produced by silicon. 

11. The Effect of the Shrinkage of the Iron.—The more 
suddenly and completely the carbon is changed from com- 
bined to graphitic at the instant of crystallisation the 
more space will the casting occupy. When the casting is 
cold, it will therefore have contracted less than if more 
carbon had remained combined. White iron, having 
most of its carbon in the combined state, shrinks from 
din. to 4 in. in each foot. 

Grey iron sometimes shrinks as little as ,4 in. to each 
lineal foot. As the combined is the natural state for the 
carbon, we may say that this maximum shrinkage is the 
natural shrinkage for cast iron having its carbon com- 
bined. We can, therefore, say that aluminium takes out 
or reduces shrinkage when a sufficient quantity is added. 
This is a very great advantage, as shrinkage requires great 
skill in the preparation of patterns, to prevent warping 
and cracking and violent internal strains within the cast- 
ings. The lessening of shrinkage avoids these evils, and 
is therefore a great gain. 

Fig. 6.—If you will look at the diagram for shrinkage, 
you will see the moat conclusive te of our explanation 
of the way in which shrinkage is lessened. With both the 
white and the grey bases, during the first two additions, 
the shrinkage of the square bar is slightly increased. The 
influence of the aluminium thus far has been in the direc- 
tion of elimination of blow-holes, and causing an even dis- 
tribution of the dark and light grains. 

Atthe third addition, however, when theamount reached 
three-fourths of 1 per cent. of aluminium, the effect was 
appreciably felt upon the carbon, as seen by the colour, 
and as we should expect, from the deposition of this large 
bulk of graphite, the casting does not shrink as much, 
and each addition of aluminium increasing this bulk of 
graphite decreases the shrinkage. 

Fig. 7.—The effect upon the grain and colour of the 
Ahin bars of the series is very remarkable, showing that 
the aluminium has changed enough carbon to graphite to 
produce a dark even-grained casting. The effect upon 
the shrinkage of these thin bars is as we should expect, 
and is more marked even than in the square bars. The 
shrinkage in the thin bars of the white series shows a con- 
stant decrease, as the aluminium increases, but unfortu- 
nately in the series for comparison, the shrinkage dropped 
still more rapidly. 

If a new crucible was used in commencing this com- 
parison series, enough silicon might have been absorbed 
to produce this effect. This leads us to remark that on 
account of the variations of conditions in any series of 
tests that cannot be foreseen, we mustavoid drawing any 
but general conclusions, and these should be based upon a 
large number of experiments. 

12. The Fluidity of the Melted Metal. Fig. 8.—Our 
tests of fluidity are correct as far as each individual heat 
is concerned, but variation may be due to the heat of the 
metal of that particular cast when poured. Viewed ina 
general way, the indications are that with the white base, 
with almost no silicon, the aluminium hus increased the 
fluidity, but judging from the series with the grey base, 
we would say that combined with silicon, aluminium re- 
duces the fluidity. 

Our remarks in connection with shrinkage show that a 
sharp casting is produced by the instantaneous dropping 
of graphite when crystallisation takes place, and that if 
the iron is fluid enough to fill the mould, any extra fluidit 
causes the iron in shrinking to draw away from the mould. 
Again, the percentage of aluminium necessary to bring 
about these desirable results will be too small to have 
much effect upon the fluidity of the metal. 

The fact of the iron giving sharper and more perfect cast- 
ings, on account of the swell of the casting, caused by the 


cause the iron to be pronounced more fluid, if judged by 
the appearance of the castings. No doubt the presence of 
varying quantities of manganese, sulphur, phosphorus, 
and silicon, in the cast iron used, would modify the in- 
fluence of aluminium, and until this is understood it may 
require considerable experiment to determine the amount 





of aluminium required or how it shall be introduced. 


deposition of graphite at the instant of solidification, might | 1 





This hurried presentation of the remarkable effects of 
aluminium upon cast iron will give an idea of the great 
benefit which is now promised to the ironfounder by the 
rapidly falling price of aluminium as cheapened by the 
electric furnace. We have already hag 8 all the time 
that was set apart for us. Following the publication of 
this part of the subject, we shall soon present the results 
of the laboratory work of Professor Mabery and Mr. 
Vorce, which will throw still more light upon this in- 
teresting subject. 





NOTES FROM THE SOUTH-WEST. 
Cardif.—The demand for steam coal has continued to 
increase at Cardiff, amounting at present to about 190,000 
tons per week. The market for steam coal has, under 


d these circumstances, ruled firm at 11s. 3d. to 11s. 6d. per 


ton for the best qualities; 10s. 6d. per tun for second- 
class coal; and 9s. to 93. 6d. per ton for best Monmouth- 
shire coal. House coal isls. per ton dearer now than 
it was in January. Patent fuel has ruled firm, and coke 
has been in increased demand at 14d. 6d. per ton for fur- 
nace, and 16s. 6d. per ton for foundry. Spanish iron ore 
has been in good demand at firm rates. The manufac- 
tured iron and steel trades have shown activity, and all 
the local works are well employed. Heavy section steel 
rails have made 3. 17s. 6d. to 4/. 2s. 6d., and light section 
ditto, 4/. 12s. 6d. to 5/. 5s. per ton. 


The London and North-Western Railway in Wales.— 
The London and North-Western has brought into use a 
new goods warehouse at Swansea. A new carriage shed 
has been commenced in the same town. An overbridge 
and approaches in lieu of two level crossings at Rhyl will 
be ready for traffic in November. 


Severn and Wye Railway.—The half-yearly meeting of 
this company was held on Friday, at Bristol, under the 
ceprae dl of Mr. W. C. Lucy, chairman of the directors. 

e chairman, in moving the adoption of the directors’ 
report, said the receipts on the revenue side showed a dimi- 
nution of 1398/., but if the proprietors analysed the items 
for parcels, passengers, and mails, they would see that 
there was scarcely any difference upon last year’s figures. 
The falling off in the receipts was due in a great measure 
to the depressed state of the coal trade in the Forest of 
Dean, arising from competition with other colliery dis- 
tricts. He believed, however, they had seen the last of 
that competition, since an advance which had taken 
place in the price of Welsh coal, would lead to a larger 
consumption of Forest coal. During the coming year he 
believed they would see two or three projects put forward 
which would have for their object the benefitting of the 
company’s system. They were hemmed in too much by 
the Great Western Railway, and they wanted to open 
up a communication with Southampton and a better 
communication with South Wales. The report was 
adopted. 


Whale Island.— The Lords of the Admiralty have 
accepted a tender of Messrs, Bramble, of Portsmouth, for 
building seamen’s barracks at Whale Island, the sum 
agreed on being 46451. 


The Proposed Channel Canal.—The engineers of the ship 
canal proposed to connect the Bristol and the English 
Channels, are Messrs. V. P. Pugh and M. N. Ridley, of 
2, Victoria Mansions, Westminster. The London soli- 
citors are Messrs. Norton, Rose, and Norton, of West- 
minster; and the local solicitors Messrs, Reed and Cook, 
of Bridgwater. 


Water at Exmouth.—At a meeting of the Exmouth 
Water Company the directors reported that the business 
of the company was steadily increasing, and that 500J. 
had been expended in laying larger mains from the reser- 
voir to Marpool Bridge: A dividend of 5 per cent., with 
a bonus of 1 per cent., was declared. 


Sailing Cutters for the Navy.—The Admiralty Superin- 
tendent of Devonport Dockyard has been instructed to re- 
= as to the suitability of 25 ft. sailing cutters of the 

harpshooter class for laying out anchors, 


Facilities at Cardiff Docks.—Another illustration of the 
excellent facilities afforded at the new Roath Dock for the 
unloading and loading of steamers has been provided by 
the Raleigh, which left the port coal-laden on Saturday 
evening. The Raleigh was docked in the Roath Basin on 
the night tide of the 23rd inst., with 1720 tons of iron ore, 
consigned to Mr. E. J. Howard, Bute Docks. Discharging 
operations were commenced on the following morning, and 
were completed in seventeen hours. The steamer was then 
placed under the new coaling cranes, and received a 
cargo of 1647 tons of coal, which were put on board in six 
hours, or at the rate of 274 tons per hour. 


Newport Water Works Company.—The final meeting of 
this now defunct company was held on Monday at 
Supers, Mr. J. Lawrence in the chair. The report 
of the directors, which was duly adopted by the 
monte. recommended a dividend upon the ordinary 
stock for the first half of 1888, at the rate of 8 per 
cent, per annum. The chairman said the sale of 
the company’s undertaking to the Newport Town 
Council was now an accomplished fact, and the effect 
of it would be that stockholders would be entitled 
to annuities in proportion to the amount held. The first 
half-yearly payment would be due on the Ist of January, 
889. The annuities were redeemable at the end of terms 
of years upon specified notice of redemption, the option 
being with the Town Council to redeem the property. 
The company had effected the best bargain they could ; 
and it was satisfactory to the board of directors to feel 
that although they had disposed of their property and got 
a fair price for it, they had handed over an admirable 
property to the Town Council, 
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SHIPS, &c. 


8946. H. Fletcher, Newcastle-upon-Tyne. Im- 
oa atg ae oe in Capstans. (8d. 4 Figs.) June 23, 1887.— 

‘his invention has ref to a method of applying springs to 
capstans and means for preventing the slipping of cables on cap- 
stans. Instead of the pawls heretofore vole suplozed dropping 
into a ratchet plate fixed down rigidly, the pawls 8 drop intoa 
ratchet plate 4 that acts against spiral springs 9,which press against 
an abutment rigidly fixed down, so that any sudden strain coming 
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upon a cable on the capstan will be relieved by the play of the 
springs. Or there may be used with or without the pawls a stop 
bar 13 arranged to act against a projection 18 on the ratchet 
plate 4. To prevent the slipping of the cable the capstan is pro- 
vided with two jaws 20, 21, arranged to hold the cable between 
them, and furnished with a screw 22, whereby the jaws —_ be 
pthgg nearer together so as to gripthe cable. (Sealed July 6, 


9007. T. Paton, Banff, N.B. Improvements in 
Steering Gear for Fishing Boats and other Vessels. 
(8d. 3 Figs.) June 24, 1887.—When the hand steering wheel Cisturned 
in the required direction to place the helm G to port or starboard, 
the bevel pinion B' on the horizontal shaft B turns the bevel wheel 
B2 on the vertical spindle D and rotates the latter, so that the 
spurwheel DI! on the lower end of the vertical spindle D actuates 
the segmental wheel D2, the movement of which actuates the 























cross-levers F, F!, through the connecting-rods or levers F?, F!'. 
The oscillation of the cross-levers F, F! then actuates the helm G 
through the connecting steering chains f?, f', A ratchet wheel 
¢ is mounted on the horizontal spindle B behind the hand steering 
wheel C, and an engaging and disengaging pawl c' is mounted on 
the upper part of the forward vertical standard A! to gear into 
this wheel c and retain the helm G in any fixed position when 
desired. (Sealed July 6, 1888). 


11,395. I, E. Clifford, London. Improved Con- 
struction of Shaft for Screw Propellers and other 
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(8d. 2 Figs.) August 20, 1887.—The improvement 
llers and other 
or built up one 


Purposes, 
consists in constructing a shaft for screw pro 
machinery, of a number of tubes a, b,c fit 








within or over the other, with the object of lessening the chances 
of a breakdown and of facilitating the repair or renewal of the 
shaft. (Sealed July 20, 1888). 


RAILWAY PERMANENT WAY. 

10,873. T. English, London. Improved Means of 
Securing Rails to Metallic Sleepers. (8d. 2 Figs.) 
August 8, 1887.—The improvement consists in securing rails to 
metallic sleepers by means of pairs of equal and similar polygonal 








keys K, K, driven between inwardly inclined jaws, the inner key 
of each pair having its greatest dimension peat, See and 
the other having its greatest dimension nearly horizontal. (Sealed 
August 17, 1888). 


3449. P. M. Justice, London. (R. H. Isbell, New York, 
U.S.A.) Improvements in Railway Switches. (8d. 
3 Figs.) March 6, 1888.—This invention relates to improvements 
in a switch operated by a pair of toggle joints as described in the 
specification of Patent No. 2758 of 1887. The present oy oer 
ment consists essentially in the addition of the re h, 
pivotted to the box eat e'! beneath the toggle arms 3}, d', c, c', 
so that the action of straightening the arms presses the shoulder 
h' (Fig. 2) down in front of the collar i, at the same time releasing 
the shoulder Al from t with the other collar. A is the 
fixed rail. While the shoulder h' bears against the collar i in the 
ition shown in Fig. 1, there is a positive connection of _— 
rom the hand of the operator to the movable rail B, When there 
is any obstruction between A and B, the operator cannot move 
the switch, and if the obstruction is only slight, preventing com- 
plete'action of the switch but allowing of some action, this also is 
revealed by his not being able to make the complete move- 
ment of his lever. Thus the rocking-bar A locks the collar i 

the box e, so that the switch cannot give upon its 
spring in that direction. The other end, however, is open 
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as before, and when the rail B is moved by the passing of a 
train, the shoulder a’ acts upon the collar and the spring g is 
ages igor the collar being free to pass under that end of h. 
In the modification shown in Fig. 3 the bar j connecting the 
movable rails has affixed to ita frame k, through which at each 
end pass the sleeves n' forming part of the collar n. The switch 
rod m, by which the switch is operated, through the sleeves 
and collars, whose motion upon m is limited outwardly by the 
nuts m'. The coiled spring p bears against the collars n, and 

resses them against the ends of the frame k. The rocking bar o 
is pivotted to the bar j and acts as above, locking the two collars 
alternately to the frame k. The part e is turned upon its pivot 
after each shifting of the switch, so as to release and lock the 
collars alternately. r is a pin projecting upward from some 
stationary part, and adapted to move in the slot o' in the rocking 
bar o. While the switch is passing from one “ee to the oppo- 
site, the bar o retains its position relative to &, the pin r merely 
traversing its slot, but when very near the end of the slot, when 
the switch has been virtually shifted, the pin r strikes the upper 
part of the slot, and, acting as a cam, thereby reverses the posit 


of a sheet of elastic steel bent first to form a lip 24, which under- 
lies the head 20 on the inner side of the rail, and is n bent at 
27, extended over the rail foot and beyond it. It is then folded 
over and curved inwards towards the convex portion 26 forming a 
concave part 28, terminating with an edge bearing up against the 
under surface of the lip 24. Upon the outer side of the rail is 
placed a splice-plate 29, having outwardly curved lips 30, and a 
convex intermediate portion 31. In Fig. 5, 65 is the inner tish- 
plate, and 66 the outer plate, the latter having a margin which 
extends up to the outer angle of the rail head ; 68 is an angle plate 
having one part 68 a adapted to lie upon the rail foot, and the 
ee 68 b facing that part of the fishplate which lies against 
the rail web. In the part 68 } are slo bolt holes 69, and on 
either or both sides of them isa rib 70, distant from the centres of 
a. — by about half a diameter of the nut, (Sealed July 
, 1888). 


4902. H. H. Lake, London. (R. S. Sea, Salvisa, Ky., 
U.S.A.) Improvements in Railway Ties or Sleepers 
and in Means for Securing the thereto. (6d. 
3 Figs.) March 31, 1888.—A is the body of the improved sleeper 
provided with side and end flanges @ and } which are turned 
down at right angles with the body of the sleeper. The extre- 
mities of the end flanges b are turned inwards at ¢ upon the side 
flanges, or these extremities may extend outward, as shown at d, to 
more securely hold the ballast in place and prevent the displace. 
ment of the sleeper. The side flanges extend the full length of 
the sleeper, and may have the whole or part of their surface 








notched or serrated, to give the sleeper sufficient elasticity to 
permit the ends which carry the rails to spring upward or to 
resist the pressure caused by heavy passing trains, and thus pre- 
vent the wheels from “jumping” the rails. In the ends of the 
sleeper immediately under the rall is a block or plate C, secured by 
bolts f to the top plate of the sleeper. This block bears against 
the side flanges of the sleeper and prevents the ends of the latter 
from side movement. The bolts f also extend through braces 
on the upper portion of the sleepers, and in conjunction wi 
other bolts A secure the braces to the sleeper and against the 
flange of the rails. (Sealed August 3, 1888). 
RAILWAY ROLLING STOCK. 

10,633. A. Slater, Gloucester. Improvements in 
Buffers for Railway Vehicles and the like. [6d. 3 
Figs.) August 2, 1887.—The object of this invention is to provide 
a buffer in which no bolts, pins, cotters, keys, rivets, rods, screws, 
loose collars, rings, or such like fastenings need be used for secur- 
ing the plunger to the cylinder. An internal flange 6 on the 
cylinder B, and the external flange a? on the plunger A, are 
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formed, and the plunger is turned, and the cylinder is bored on 
the rubbing surfaces, before the plunger is put > anes The 
cylinder is then heated so that it can be opened outwards, as shown 
in Fig. 1; the plunger is put in place, and then, whilst still hot, 
the cylinder is closed in by hydraulic or other pressure, so that 
the cylinder and ear 8 are attached together, as shown in 
Fig. 2, the buffer thus made being perfectly solid and safe, and 
practically unbreakable. (Sealed August 17, 1888). 


RAILWAY SIGNALLING. 


9570. H. Williams, Glasgow. Im Compen- 
sating Apparatus for Connections ating Switch 
Points, Locks, Bolts, Signals, and such like es 
on Railways. (8d. 4 Fi July 7, 1887.—A rod A! slides 
telescopically into the tube A, aiid to both are attached by means 
of lugs the upper ends of diagonal straps C, C', whose lower ends 





of baro. (Sealed June 22, 1888). 


3751. ©O. Imray, London. (G. S. Lee, Denver, Col., 
U.S.A.) Improvements in and Connected with Fish- 
plates for wa: (8d. 23 Figs.) March 10, 
1888.—The improved fishplate 5 is of angular form in cross-section, 
being composed of the two equal and similar portions 6 and 7, 
such that either part can lie between the head and foot and 
against the web of the rail 1, while the other similar portion rests 
upon the foot 1 of the rail. In each of the sides 6 and 7 are slotted 
bolt holes 8 having in front of them shallow recesses 10 formed 
with a payer pon 12 concentric with one end of the bolt hole 
8, and a slotted extension 13 with parallel sides 14, a little wider 


apart than the diameter of the nut 9. The bolt openings 8 are 











elcngated sufficiently to permit the fishplate to be moved longi- 
tudinally far enough to bring the nuts into the slotted portions 13 
of the recesses. The nuts while in the circular portions 12 are 
screwed up, and then the fishplate is moved lengthwise to bring 
the nuts into the straight or locking portions 13, In Fig. 3 the 
two parts 6 and 7 of the fisbplate are made with concave inner 
surfaces 15, so that they present parallel ribs or edges 16 and 16 a. 
Over the ribs 16 the edge 17 is formed to fit under and support the 
head of the rail, and is widened by a marginal rib 18. In the 
hollow 15 is formed an arch 19, its ends resting upon the rib 16 a, 
and its middle supporting the rib 16. Thearch is angular in cross- 
section, but does not project from the concave surface 15 beyond 
the plane of the ribs 16 and 16 a. In Fig. 4 the fishplate 23 consists 





are to a transverse pin B?, On the outer ends of the 
pin B? are mounted small anti-friction rollers b', b!, which freely 
turn on the pin and slide up and down in guides d, d! in the oppo- 
site sides of a vertical carrying frame DD!. The frame D D! 
would be bolted down at Z Zon each side toasupport. On the 
upper ends of the frame are mounted two pulleys E, E!, which 
guide the telescopic tube A parallelly in its reciprocatory motion. 
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This compensating apparatus is placed midway ia the length of the 
rod. One part of the rod is jointed to the tube A at a, Fig. 1, 
while the other end of the rod is secured to the rod A! at a'. 
When the rod Ais drawn by the rod outwards, the upper end of 
the strap C is moved with it, which action moves the pin B? up- 
wards by its anti-friction rollers b, b!, and the motion is trans- 
mitted through the strap C! and pe B+ to the rod A', which is 
moved outwards from within the telescope joint in the tube A and 
communicates its action to the rod at a', when the line connection 
at a! pushes inward the rod A'; motion is transmitted through the 
strap C to the pin B* and its anti-friction rollers b', b!, which slide 
downwards in the guides of the metallic frame, and the action is 
thus transmitted to the angle strap O, which draws the tube A 
inwards to telescope on to the rod A!. (Sealed July 13, 1888). 
3678. W.G. Olpherts, London. Improvements in 
and relating to Electrical Signaling on Railways 
and in A atus therefor. (8d. 17 Figs.) March 9, 
1888.—Fig. 1 shows a form of contact-making device by means 
of which an electric circuit is closed by the wheels of a pass- 
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ing train, thereby allowing an electric current to pass through 
and operate a bell or other alarm apparatus situated at a 
distance. It comprises a clip A having rigidly attached to it 
a box B within which, and sliding within grooves a, a, is a 
fork b, the upper end of which is perforated to receive a pin bl 
upon which revolves freely a metal disc C of tempered steel. The 
disc C with its fork carrier 6 is kept pressed upwards by a 
powerful spring D. A we, spiral spring E tends to 
prevent the depression of the disc C so as to make a false contact. 
At the free end of the spring D is fixed a small cone of metal d 
tipped with platinum. At the bottom of the box B and imme- 
diately beneath the cone d, are fixed two small metal springs or 
tongues ¢ insulated from each other. The cone d is insulated 
from the spring D. When the cone d slides between and presses 


Fig.2. i Fig! 
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against the tongues ¢, it allows the current to flow from one 
tongue to the other by way of the metal of which the cone is com- 
posed, thus closing the electrical circuit. Figs. 2 and 3 represent 
an arrangement of clip permanently fixed to the rail by bolts. 
Fig. 4 shows the mode of connection of a portable box U for the 
use of platelayers, by means of which the ——- of a train may 
be signalled from either direction. The box U contains a dry 
battery and an electric bell which is set in operation by the 
closing of the bell circuit by the depression of the discs C by the 
wheels of passing trains, The clip or contact-making device A is 
arranged at any convenient distance off, whilst the box U is 
placed in immediate vicinity of the platelayers. (Sealed July 6, 
1888). 








CABLE TRACTION. 


8687. W.N.Colam,London. Improvements in and 
relating to Cable Tramways. [lld. 8 Figs.) June 16, 
1887.—The fixed shank E of the fixed jaw E' of the gripper is 
attached to the underside of a loose plate D resting on the foun- 
dation plate B fixed to the car frame A, The loose plate D may 
be locked down by a pair of tongues G, G sliding horizontally in 
blocks formed on the foundation plate B, and operated by sliding 
pieces G!, G! through the medium of slots g!, g!, and pins g, g. The 
sliding pieces G!, G' are actuated by means of the screwed spindles 
H and handwheels H!, The moving jaw F! of the gripper is 
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carried by a moving shank F F connected by a crosshead J and a 
pair of links K, K with a travelling nut L guided between 


the cable aside and allows it to spring in between the jaws, The 
shanks E and F of the gripper are prevented from rubbing against 
the inner sides of the slot rails by means of rollers E?, E?. On 
each end of the gripper are. mounted vertical rollers F*, F? to 
guide the cable between the jaws To lift the gripper clear 
of the cable-way and surface of the road, the tongues G,G are 
drawn back to release the plate B described. The handwheel N 
is then turned to operate the screw M to close the jaws of the 
gripper. When thisis effected the continued rotation of the screw 
M causes the moving jaw of the gripper to lift the fixed jaw, 
owing to the freedom of the plate D. Figs. 5 and 6 illustrate an 
improved construction of spring buffer designed to act in case the 
car is allowed to overrun the proper stopping place. (Sealed 
July 27, 1888). 

1028. W. J. E. Carr and J. E. Carr, Leavenworth, 
Kan., U.S.A. Improvements in Cable Grips for Cable 
Propelled Tramway Cars. [8d. 10 Figs.) January 23, 
1888.—On the casing B is formed the stationary lower jaw E. The 
upper movable jaw H is provided with a shank H' fitted to slide in 
the guides B! in the casing B, and is operated by acam I acting 
on the upper end of the shank H'. The cam is provided with 
trunnions J which form its fulcrum, and with a handle I' for 
operating it. A projection K fixed on the handle I' near the cam 
I engages with the upper bevelled end of the arm L! of the bell- 
crank lever L pivotted on the front plate of the casing B, whilst 
the other arm L2 of the be!l-crank lever takes under a pin H? pro- 
jecting from the shank H! through a slot in the front plate of the 
casing B. The trunnions J of the cam I are supported in bearings 
N fitted in guide slots B4 formed in the upper part of the casing 
B. By moving the handle I' in the direction of the arrow a', the 
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cam I acting on the top edge of the shank H! depresses the jaw H 
and causes the cable G to be firmly gripped between the jaws H 
and E. The movement of the cable G now propels the car to 
which the grip is connected by the link D. By the descent of the 
shank H!, the pin H2 acting on the arm L? of the bell-crank lever 
L brings the arm L! into a nearly vertical position, so that when it 
is desired to release the cable G from the grip A, the movement of 
the arm I! in the opposite direction will, by the action of the pin 
K on the bevelled end of the arm L!, cause the arm L? to swing 
upwards in the direction of the arrow b!, and by acting on the pin 
H? raise the jaw H out of contact with the cable G, which is thus 
released. Should, whilst the grip is engaged with the cable G, 
the arm I' strike against an obstacle in the roadway, the arm will 
be thrown rearwardly automatically, thus disengaging the grip 
from the cable, and preventing a collision of the car T with the 
obstacle. (Sealed August 17, 1888). 
MISCELLANEOUS. 

6908. A. Horne, Liverpool. Improvements in Auto- 
matic Apparatus for Stopping, Injecting, or Pumping 
Apparatus when the Level of the Liquid Pum in 
the Hot-Well or Reservoir Falls to a Given Point, 
and Starting the Apparatus when the Liquid Rises 
to a Given Height. (Sd. 6 Figs.) May 11, 1887.—In com- 
munication with the hot-well or reservoir there is arranged a 
movable vessel in connection with a lever which has applied to it 
a weight or spring acting oppositely to the weight of the vessel, 





and which is connected by a rod to the valve for admitting steam to 





stanchions ©, C, and engaging with an endless screw M t 

in a bearing on the stanchions C,C. The screw M is operated by 
both a handwheel. N and a hand lever O, so that the pitch of the 
screw M may be made much coarser than is usual, and thus a quick 
action can be obtained to pick up or grip the cable by means of 
the handwheei, while the hand lever and its reversible ratchet 
and pawl gear provide a means of obtaining greater leverage to 
geta more powerful grip of the cable when surmounting steep 
inclines. The underside of the moving jaw of the gripper is 
bevelled so that when it is lowered to pick up the cable it forces 





the g app or to a valve controlling the pump de- 
livery, The movable vessel becomes more or less filled with water 
accordingly as the level in the hot-well or reservoir is higher or 
lower, and its weight varies correspondingly, and acts through the 
lever on the controlling valve or valves in the desired manner. 
In Fig. 1, the movable vessel 7 is fixed at its bottom on the outer 
end of a hollow arm 8 with which it communicates, and this hollow 
arm 8 communicates at its fulerum with the interior of the hot- 
well or reservoir 9. On the inner side of the hollow arm 8, there 
isa nozzle which works in a conical seat formed round the aper- 





ture communicating with the interior of the hot-well 9. The 
hollow arm is held in = with its nozzle in water-tight contact 
with the seat by a pin 10 screwed through the outer part of a 
bracket 11, bolted to the hot-well, this screw pin and the seat in 
which the nozzle fits serving as the fulcrum bearing of the hollow 
arm 8, and allowing it to move asa lever. The hollow arm 8 has 
formed on it a lever arm 12, extending on the other side of the 
fulcrum, and having jointed to it a rod 13, which is connected to 
the controlling valve of the pumping apparatus. The lever arm 
12 has also connected to it a spring 14, which bears against a pro- 
jection on the bracket 11, and serves for counterbalancing more 
or less of the weight of the vessel 7 and hollow arm 8, so as to 
raise these parts when there is little or no water in the vessel, 
and to then draw down the rod 18. An air valve 15 and float 16 
are fitted to the of the vessel 7, to allow air to pass out or in 
as water enters or leaves the vessel, but preventing the escape of 
water. In the modification shown in Fig. 2, the movable vessel 7 
is aa to move vertically, home 3 made with a pipe 20 ex- 
tending down from its bottom through a stuffing-box into a pipe 
21, communicating with the interior of the hot-well 9. The vessel 
is guided by the air pipe 22 and the water pipe 20, working 
through guide eyes in brackets. Motion is given to the rod 13 by 
a lever 25, acted on by collars on the air tubes 22; and the spring 
14 is applied between the bottom of the vessel 7 and the lower 
bracket. In another modification shown in Fig. 3, the movable 
vessel 7 is connected to the hot-well by two parallel hollow arms 
26, 27, each of which is connected at each end to the hot-well and 
movable vessel respectively. Either of the hollow arms 26, 27, 
may be connected to the lever 19,12. (Sealed June 1, 1888). 


9053. I. A. Timmis, London. Improvements inthe 
Wheels of Tramway and Road Locomotives and 
other Vehicles. [8d. 2 Figs.) June 25, 1887.—The two discs 
F, F are movable. The coiled steel springs b, 6 rest on the sup- 
ports or brackets ¢, c, which are fixed to or may be part of the 
tyre. The other ends of the springs rest against the boss D. 
These springs are held in position by means of the snugs /, /, and 
take up the strains of the axle. e,e are radial arms or spokes 


9503 
which project towards the tyre T, and against these are placed 
springs a, a at any suitable angle. The other ends of the springs 
rest against blocks or projections, part of, or fixed to, the tyre, 
and they are held in position by means of snugs or rods passing 
through them. One of the discs F may be solid with the boss D, 
and the arms é, e may be solid with one of the discs. (Sealed 
July 6, 1888). 

10,227. W.J.Cock, London. Improved Means and 
Aguecenue for Removing Debris from Tram Rails, 
[Sd. 6 Figs.) July 21, 1887.—The dirt is removed from the tram- 
rails by the onward motion of a trolley or vehicle carrying an end- 
less chain of blades b which travel up an incline or spout N, the 
lower part of which is provided with a spike or scoop point V, to 
run in the groove of the tram-rail and lift the dirt by its onward 
movement, the dirt pushing itself into the lower part of the in- 
cline from which the blades b take it into a slide or other shoot for 


falling into the trolley. The chain of blades is driven by any 
suitable gear from the travelling wheels, and the incline is so 

ivotted or suspended that the driver by means of a foot-plate and 
evers can raise or lower the bottom end of the scoop to suit the 
depth of groove or to raise the appliance clear of the rails when 
not required for work. The upper part of the scoop has a hanging 
plate c, the edge of which rides successively on the chain blades 
to _ any dirt that may adhere to them. (Sealed July 27, 
1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

ey with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





THe New Os-WarcatscH Rattway.—This railway is 
expected to prove of the greatest economical and com- 
mercial importance, and certain Russian papers go even 
so far that they expect it will revolutionise the grain 
trade, inasmuch as it opens out immense tracts of fertile 
country, which have not hitherto been accessible. As 
the mouth of the Ob through a great period of the year is 
icebound, it has been necessary to look out for another 
shipping port, and a suitable spot has to all appearances 
been found in the Charpudyeskaia Bay, a portion of the 
Waigatsch Sea. This bay is, by the mountain chain of Pai- 
Choi, protected against dangerous storms, and its latitude 
is 69 deg. and 20 min. The cost has been calculated at 
15 million roubles for 400 versts. The port at Waigatsch 
and the necessary vessels are expected to entail an addi- 
tional outlay of another 5 million of roubles, making a 
total cost of 20 millions. The new railway is entirely 
intended for goods traffic, which has been provisionally 

ut at 12 trains a day, each consisting of 25 carriages. 

he present export of grain from Siberia probably exceeds 
30 million poods. The present route from Barnaul to Lon- 
don, vid Tjumen, Perm, and St. Petersburg takes about 
three months, whereas the new railway is expected to 
reduce the average time to 26 days. The cost of freight 
will of course be lowered accordingly ; at present it is 
37 kopeks per pood from Barnaul to Perm, but vid Wai- 
gatach it has been calculated to 40 kopeks per pood the 
whole distance from Barnaul to London, 
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AGRICULTURAL ENGINEERING IN 
INDIA.—No. IX. 
TORRENTS. 

For the greater part of its course the Ganges, 
after the manner of all Indian rivers, flows in a 
depression several miles in width. This low land 
in Northern India is call the ‘‘ Khadir.” It con- 
sists for the most part of unculturable ground, 
but there is also a good deal of cultivation, and 
numerous hamlets are scattered about, and in places 
we come across fine old trees, showing that, although 
the course of the river is constantly shifting, cutting 
away old soil and depositing new, still the greater 
portion of the Khadir has for many years suffered 
immunity from its insidious attacks. 

Let ‘us examine this Khadir at a spot where 
it is five or six miles in width, with the river 
running close under the left bank of the valley. 
The high bank of the valley is termed the 
‘*bhangar ;” it is, more often than’ not, sandy and 
cut up into ravines, clothed with scrub and jungle. 
Descending by one of these ravines we emerge 
upon the Khadir of the Ganges (Fig. 55). Imme- 
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diately beneath the bhangar the Khadir is moist, 


the subsoil water from the high land oozes out of 
the soil, and although the ground has, for a short 
distance, an appreciable slope, it is often boggy 
and dangerous. This sloping ground leads to the 
Budhgunga, a deserted bed of the Ganges, now 
a long swampy depression running along under the 
right bank of the valley. It is filled for the most 
part with tall reeds and grass, and abounds with 
dangerous quagmires, in which both elephants and 
horses have often disappeared, and in which 
numbers of cattle yearly meet their deaths. There 
is a story of an elephant that got bogged in one of 
these swamps ; he sunk right away till nothing but 
the tip of his trunk remained above ground, and 
this continued moving for a couple of days after, 
showing that the poor beast was still alive ; a fear- 
ful death. Tigers, leopards, wild pigs, and the 
small hog-deer manage to shelter in these swamps, 
and as long as they keep to the larger ones are free 
from molestation, but the narrow swamps may be 
beaten for large game by dragging a long rope, the 
extremities of which are harnessed to elephants on 
opposite sides of the swamp. The elephants proceed 
along the edges and the rope flaps over the long grass 
between, making a rustling noise that frightens the 
wild animals much more than the ordinary beating 
of men or elephants, which they can understand, 
and causing them to break cover on either side. 

Many parts of the Budhgunga consist of patches 
of deep open water forming lakes or lagoons. A\l- 
though characterised by sticky bottoms the swamps 
may be crossed at many points, and most of these are 
marked by tracks, trodden down and free from jungle, 
for they are used by the herds of cattle that graze in 
the Khadir. Crossing the Budhgunga we find a belt 
of low sandhills running along its further edge, 
clothed with long grass and palm trees ; and beyond 
stretches a sandy plain covered with coarse sikandar 
grass that grows in clumps, the spear-like stems of 
the flowers attaining a height of 15 ft. Crossing 
this we come to a patch of cultivation and afew old 
trees sheltering a hamlet, the inhabitants of which 
live mostly by cattle grazing. 

Some of these Khadir villages shelter the most 
daring cattle lifters at the present time. A look- 
out is always kept ‘up one of the tall trees, and 
should a stranger be descried making across the 
plain, any ‘‘foreign” cattle that may chance to 
be on hand are quickly driven off into safe hiding 








in the jungle, and the stranger finds the bland 
villagers engaged in the most peaceful and domes- 
tic occupations. These cattle lifters have adopted 
an admirable principle of small profits and quick 
returns that causes them quite to pose as bene- 
factors to society, and keeps them out of the 
police courts. It is a cheap stolen beast supply 
association, in which the owner is given the first 
refusal of his own animal. Suppose a native clerk 
employed on the canal ‘‘ loses” his pony; after 
some days fruitless search he will meet a villager 
who will tell him that another man has told him 
where the pony is to be found ; this man, a stranger, 
on being introduced to the clerk, will tell him that 
if he chooses to pay him a quarter of the value of 
the pony he will take the money to the man who 
has ‘‘ found” it and have the pony left at a certain 
place. This method of recovering a stolen animal 
is so satisfactory that the police officers are not 
informed of a tithe of the thefts that occur, and 
consequently the thieves enjoy considerable im- 
munity from interference. 

Beyond the village cultivation, we may cross a 
plain growing only a scanty crop of short grass and 
in some places quite bare ; this ground is salty. 

At last we arrive at the river itself, a vast sheet 
of shining white sand with the dry weather channel 
of the river flowing in the midst. 

In taking a canal out of such a river, a spot would, 
of course, be chosen where the stream is near the 
bank of the valley on which it is intended to make 
the canal, The canal may then plunge boldly into 
the bhangar at once, and make towards the water- 
shed of the country, or it may be taken along 
in the Khadir for some distance, in gradually in- 
creasing embankment, till it can. be taken on to the 
bhangar nearly on a level with the ground surface. 
The former plan necessitates very heavy digging, 
the latter leaves the canal open to the danger of 
being some day attacked by the river floods and 
being much inconvenienced by the unstable nature 
of ground, soaked with the bhangar ooze. The 
Upper Ganges Canal is made on the former, the 
Lower Ganges Canal on the latter principle. 

As a consequence of this alignment the Upper 
Ganges Canal starts off in heavy digging. It 
continues thus for the first twelve miles of its 
course, but this is rather from choice than neces- 
sity, for the slope of the country is so great in this 
portion near the hills that, were it not for other 
reasons, the canal bed might very quickly have 
been brought to nearly level with the ground, and 
the depth of digging reduced. In fact the aid of 
numerous falls has to be invoked in order to keep 
the bed at this depth. The most economical sec- 
tion for a canal being that in which the excavation 
is just sufficient to form the banks, there must be 
some very valid reason to account for this apparent 
extravagance. In fact the bed levels of the canal 
are determined by those of the principal torrents 
that have to be crossed before reaching the main 
watershed that divides the drainage of the Ganges 
and Jumna valleys. 

These torrents are of two kinds: (1) Minor tor- 
rents, that only discharge such a volume that it 
may be allowed to enter the canal without fear of 
anything but a slightly increased volume that can 
be neutralised at the next escape. These, when they 
reach the canal, are provided with simple inlet falls 
to prevent their beds cutting back (Figs. 56 and 57). 
(2) Main torrents of such magnitude that provi- 
sion must be made for their safe passage across the 
canal. In the case of the Ganges Canal these main 
torrents are four in number, and are named respec- 
tively, in the order in which they occur, the Rani 
Rao, the Puttri, the Ratmau, and the Solani (Fig. 
58). All these have their source in the Siwalik 
range and are essentially torrents; that is, they 
only really run for ashort. time after rain has fallen 
in the hills, though the Ratmau and the Solani, 
having longer courses, partake more of the character 
of rivers and have generally a certain amount of 
water in them. 

It has been previously stated that the dis- 
integration of the Siwaliks is proceeding with 
great rapidity, and these torrents are the medium 
through which their disintegration takes place. 
Their courses wind right up into the heart of the 
range, and they bring down immense quantities of 
sand during every heavy rainfall. The Rani Rao 
and the Puttri lose themselves in the swamps of the 
Ganges Khadir, whilst the Ratmau is a tributary of 
the Solani which now flows into the Ganges, though 
formerly it flooded the Khadir much in the same 
way as the others. 





These four torrents occurring in the first 
twenty miles of the course of the Ganges Canal 
afford excellent examples of the manner of dis- 
posing of such obstacles. The first two are carried 
over the canal, a super-passage, 300ft. wide and 
450 ft. long, being provided for each. The Ratmau 
is conveyed across by a level crossing, and the 
Solani passes under the canal, which crosses it upon 
the famous Solani Aqueduct. 

Where they cross the canal the streams have 
the following characteristics: The Solani flows 
in a deep valley of its own, the Ratmau is em- 
banked above the canal and has cut a deep 
channel for itself below, the Puttri is embanked 
both above and below its crossing, and the 


Rani Rao has a channel with fairly high banks. 
Fig. 58. 
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Speaking of the Puttri and Rani- Rao, Sir Proby 
Cautley says, in his report, ‘‘ the line of the Ganges 
Canal came in contact with these torrents high up 
in their courses and in the regions, where, escaping 
from confined channels, they poured over the country 


broad sheets of sand.” It was at first intended 
to keep the bed of the canal high, and take these 
torrents across in the same manner as the Ratmau, 
but the first flood that occurred after the excavation 
of the canal showed the futility of such an attempt, 
as the sand simply filled up the bed and obliterated 
the works. Cautley arrived at the following con- 
clusions : 

1. That it would be an evil of the first magnitude 
to let the torrents with their silt enter the canal. 

2. That if a super-waterway be made of sufficient 
width there would be no wear and tear. 

3. That there would be no retrogression of levels 
in the torrent beds, and that the torrents might be 
carried over the canal with perfect safety. 

In order to carry out this programme, as he did 
not entertain the idea of syphoning the canal under 
the torrents, the necessity of keeping the canal in 
deep digging as stated above arose, though this evil 
was minimised as much as possible by having a 
fall immediately above each super-passage. 

There has been no great difficulty experienced in 
dealing with these torrents except in the case of the 
Puttri, which has given some trouble, and only as 
recently as 1885 threatened to destroy the super- 
passage. Still they have to be closely watched and 
considerable sums of money spent yearly on train- 
ing works to keep the torrents under proper 
control. Fig. 58 is a rough sketch or map of the 
torrents and their canal crossings; those of the 
Ratmau and the Solani work excellently. Con- 
siderable retrogression of levels has occurred in the 
Ratmau below the crossing. This cutting back of 
the bed is due in great part to the use that has 
been made of this channel as an escape for the canal. 
It has been checked by the introduction of cribwork 
weirs, filled with boulders, and faced with boulder 
masonry. The slope of the torrent before being 
interfered with was 8 ft. per mile, which is too 
great for any clear body of water running con- 
stantly. The silt brought down by these mountain 
torrents often counteracts the erosion due to their 
high velocity. 

Fig. 59 is a sketch of the Ratmau crossing. 
Originally a dam was provided on the right bank of 
the canal, but being found unnecessary the piers 
have been removed, and the canal water is allowed 
to back up the torrent for some distance. During 
the rains a staff of some forty workmen is kept on 
this work, and on the appearance of a flood in the 
Ratmau, the escape dam gates are thrown open, and 
the regulator gates closed sufficiently to prevent 
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the gauge in the canal below the regulator exceed- 
ing the maximum reading ordered to be main- 
tained. There is a sharp bend in the canal ‘just 
above the regulator, which is revetted on both sides, 
and these revetments, together with a bridge and 
the crossing works, form a very complete and ex- 
tensive work. The Ratmau being embanked above 
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the crossing, the drainage of the country about K 
is intercepted and the water surface in the canal 
being too high to permit of its being disposed of by 
admission into the canal, it is brought under the 
flooring of the bridge (as shown by the dotted line), 
and dropped into the Ratmau below the escape dam. 

The slope of the bed of the Rani Rao where it 
crosses the canal is 15 ft. per mile ; but as it only 
runs when laden with silt, this is not excessive. 
The floor of the super-passage is free from silt and 
the bed has not suffered from erosion, a most satis- 
factory condition. 

We now come to the consideration of the Puttri 
torrent and its crossing. The slope of the bed is 
about 25 ft. per mile, and in flood the torrent 
comes down 3 ft. or 4 ft. in mean depth, with 
waves 3 ft. or 4 ft. in height. The action on the 
bed is then tremendous, the whole sandy bed to 
the depth of several feet travelling with the torrent. 
With a stream of this kind it will be easily under- 
stood that a change of bed to the extent of 
several feet may occur in a single flood, and it will 
be hard to say what will be the condition of things 
after the lapse of several years. As during floods 
the bed is in motion to the depth of 2 ft. or 3 ft., 
it is evident that there ought always to be that 
depth of silt upon the super-passage in order to 
permit the flow of sand as well as water over it. It 
speaks volumes for the judgment of Sir Proby 
Cautley, that there is about 5 ft. of silt upon the 
floor at the present day. Considering the data he 
had to go upon, it it wonderful that the regimen of 
the stream has been so well preserved. 

Cautley said that the torrent here poured over 
the country in sheets of sand, that there would be 
no retrogression of levels, and that if the super- 
waterway were made sufficiently broad there would 
be no wear or tear on it. These conditions result 
naturally from the fact of the torrent having no 
free outfall. A few miles below the canal it ends 
in swamps and marshes ; there is no point where 
a retrogression can commence. Some day, when 
the torrent is connected with the Ganges, either 
directly or indirectly, retrogression of levels will 
commence, and will have to be dealt with. As 
long as there is silt on the floor of the super-water- 
way there can be no wear and tear on that structure. 
Nothing, however, seems to have been said about 
the tendency of the bed torise ; such a contingency, 
in his estimation, could be easily mut by raising the 
arches or making some other arrangement which 
might well be left to the intelligence of his successors. 

When we take torrents ‘‘ pouring over the country 
sheets of sand” and confine them within banks, it 
is difficult to judge exactly what will be the 
result of the operation. It would at first seem as 
if the confined floods should scour out a deep 
channel for themselves, but when we consider 
that the same quantity of sand that was formerly 
spread over a large area has now to be deposited 
within narrow limits, it seems as if the bed should 
rise. Floods of different duration, too, have quite 
different effects. A short heavy flood occurring 
when the hills are bare will bring down a lot of 


silt, and, spending itself before it reaches the 
end, will leave its sand to raise the bed. A long 
clean flood, on the other hand, when the hills are 
covered with verdure, will scour the bed and carry 
the silt right down to the swamps in the Ganges 
Valley. 

Although a few feet more or less will make very 
little difference to the régime of the torrent, it 
makes a considerable difference in its relations 
with the super- waterway, which is not con- 
structed on the same scale as the Siwaliks and the 
Ganges Khadir. Something is being done towards 
reducing the detrition of the Siwaliks by the 
Forest Department in afforesting and protecting 
them against fire, but it is only the lower slopes 
that are so protected, and for many years yet a very 
great deal of silt must continue to be washed down, 
and it seems probable that the bed of the Puttri 
torrent must continue to rise. 

Apparently the only permanent way of insuring 
the super-passage against a dangerous accumulation 
of silt is to have a free outfall for the torrent below 
it; either directly into the Ganges or into the Ratmau 
as shown in the dotted line a b (Fig. 58). The idea 
might for a moment present itself of diverting the 
Puttri into the Ratmau above the canal, and so 
abolish the super-passage altogether, but would be 
at once abandoned as only tending to reproduce 
the condition of things which existed when it 
was intended to take the Puttri across the canal by 
a level crossing. The project of taking the Puttri 
direct into the Ganges is an expensive one, whilst 
the authorities are exceedingly loth to introduce 
the stream with its immense quantities of silt into 
the Ratmau and Solani rivers, lest the spasmodic 
floods in these rivers should not be sufficiently 
strong to carry the sand away. With the Solani 
having no clear outfall, or only making its way to 
the Ganges through narrow artificial cuts, such a 
proceeding would be highly injudicious ; but given 
the Solani flowing into the Ganges with a free out- 
fall there seems to be nothing to hinder the Puttri 
being dropped into the Ratmau, as that river and 
the Solani can always be flushed with water from 
the canal. Meantime the danger of the obliteration 
of the super-passage by silt has been temporarily 
obviated by clearing the channel for some distance 
below the canal crossing. 

The danger that threatened the canal in 1885 arose 
indirectly from the raising of the bed, but directly 
from the bursting of one apparently unimportant 
bank, through some unknown cause, possibly the 
creep of water through a rat-hole. 

Fig. 60 shows the training works of the Puttri 
torrent above the super-passage. The long cross- 
banks tie on to high ground, and their ends towards 
the torrent are finished off by cribwork or masonry 
noses. They are at furlong intervals; the top of 
each bank is quite level, and is about 6ft. above 
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the bed of the torrent opposite its nose. Conse- 
quently the crest of each bank is about 3 ft. higher 
than that of its next-door neighbour on the canal 
side. The short banks are to encourage the circula- 
tion of water with the object of depositing silt, and 
so making an unbreachable bank for the torrent. As 
long as the banks remained intact the water surface 
above each could only be connected directly with 
the water surface in the torrent one furlong above, 
but when a breach occurred at A the bank B became 








directly connected with the water surface two fur- 





longs above itself, and in consequence had to take 
an additional 3ft. of head, which topped it and 
caused a breach, and so with the next, the water 
finally topping the canal bank and making a large 
breach some distance above the super-passage. 
Fortunately the flood was of short duration, and 
the evil was repaired before the next. 

The Puttri super-passage has a water-way for 
the torrent 296 ft. in width, and the work com- 
bines a fall and lock, which forms the entrance . 
to the navigation channel, which above this fall is 
for some distance separate from the main canal on 
account of the rapid current, and the number of 
falls in the latter, Fig. 61. The super-passage igs 


Fig. 61. CROSSING OF THE PUTTRI. 
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borne on arches, eight spans of 25 ft. each. In the 
flood of 1885 that caused the breach in the canal 
bank, the torrent was very near breaking into the 
canal close to the right upstream wing at A. 

Fig. 62 is a sketch of a bay of the Solani cross- 
ing. The canal passes over this torrent on an 
aqueduct carried on arches, fifteen spans each of 
50 ft. The canal waterway is 164 ft. in width and 
the depth upon the aqueduct about 10ft. The 
foundations of this work are laid on blocks of wells 
sunk to a depth of over 20 ft. below the bed of the 
torrent. The Ratmau escape dam is also constructed 


AQUEDUCT CROSSING THE SOLANI. 
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on wells in a similar manner, as the softness of the 
soil is a source of great danger to any works exposed 
to any scouring action, whereas the foundations 
of the headwork at Myapur, where there is a hard 
shingle bottom, are comparatively shallow and made 
of solid concrete. 

The Solani Aqueduct is an exceedingly hand- 
some structure, and.the view looking along the 
canal with its miles of revetted embankment is 
most imposing. A full description of the structure 
is to be found in Cautley’s report on the ‘‘ Ganges 
Canal,” which is accompanied by an atlas giving 
large scale drawings of all the principal works on the 
canal as originally constructed. 





THE FALLS ENGINEERING WORKS, 
BELFAST. 


Tue extensive foundry and engineering works of 
Messrs. Combe, Barbour, and Combe, known as the 








Falls Works, are one of the sights of Belfast, and 
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as they were thrown open to the inspection of the 
members of the Institution of Mechanical Engineers, 
during the recent visit paid by that body to the 
flourishing northern Irish city, they were naturally 
examined by many of those who took part in the 
meeting. 

The works were founded in 1845, and since that 
date have turned out a vast quantity of textile 
machinery chiefly for preparing, spinning, and twist- 
ing flax, hemp, jute, Manilla, and other fibres of a 
similar nature. This firm also manufacture the 
engines, shafting, &c., for driving the machines, 
and in addition to this a certain amount of general 
engineering work is undertaken. The works extend 
over an area of five acres, the covered floor area 
being upwards of 200,000 square feet. Over 1400 
hands are employed. We do not propose to give 
here a detailed description of these works, but 
simply to notice a few points of interest that came 
to our notice in the course of a somewhat hurried 
visit we recently made. 

The first thing that is usually shown to a visitor 
is what is claimed to be the first rope gear ever 
used for main driving purposes. This was laid 
down in 1857, and a description of it may be found 
in the Proceedings of the Institution of Mechanical 
Engineers for 1876 (page 392). The same pulleys 
are still at work and have nine grooves. The rope 
used is of Manilla, is 5} in. in circumference, the 
power conveyed being about 250 indicated horse- 
power. The angle of groove used by the firm now 
is the same as that first adopted, so that actual 
practice has confirmed the theory upon which the 
gear was designed. 

A special method of constructing large wheels in 
segments was some years ago patented by Mr. 
James Barbour, and it is regularly adopted by the 
firm in the manufacture of the large grooved fly- 
wheels used in rope-driving, while it is, of course, 
equally applicable to plain wheels. The arrange- 
ment is shown in the illustrations annexed. Fig. 1 
is a partial side view and section of a grooved seg- 
ment wheel. Fig. 2is a section taken on the dotted 
line of Fig. 1 through the rim ¢, arm a, and boss 


































































































b. Fig. 3 is a cross-section of one of the arms a. 
The rim of the wheel is made in segments and 
1s attached to the boss by means of the bolts or 
tie-rods d, extending from the rim to the boss 
as shown, and passing through the arms which 
are made hollow for the purpose. The rim 
and nave are recessed to receive projecting pieces 
a’ a’ on the ends of the arms. The head of the tie- 
rod d’ can be made to form part of the periphery of 
the wheel. The tie-rods have slots formed in their 
inner ends to receive keys b’, which keys are passed 
into the nave through holes parallel to the axis of 
the nave or boss, and in this way the rim of the 
wheel is secured to the nave. The object of the 
arrangement is to get over the use of a number of 
bolts for connecting the rim to the arms. There 
are also not the usual projections from the prin- 
cipal surfaces, and the currents of air generated by 


latter feature is one the value of which is becoming 
more recognised lately, especially in rope driving, 
when a high velocity of rim is specially advan- 
tageous. - 

There is at the Falls Works a special type of 
machine for facing the segments of these pulleys 
where they fit together. It consists of a horizontal 
table, a species of milling cutter with removable 
teeth being used to face the meeting surfaces. 
The grooves in the smaller pulleys are turned in 
large face-plate lathes, and there is also a special 
lathe that will take 36 ft. diameter in the pit, and 
will cut thirty-two grooves in that size wheel in 
200 hours ; the grooves being 3 in. deep and 24 in. 
pitch. Altogether the firm have an exceptionally 
powerful plant for turning out this class of gear. 
The drilling machinery at the Falls Works is also 
exceedingly good, and the appliances include many 
special devices for reducing the cost of such work. 
A set of emery polishing machines arranged on 
what may be briefly but unscientifically described 
as the ‘‘ brush-your-hair-by-machinery ” principle 
may be also mentioned as exceedingly handy tools 
for finishing off the irregular contours of machine 
frames, &c. These polishers are fitted with a neat 
arrangement of friction clutches which causes them 
to start and stop automatically when brought into, 
or thrown out of, use. 

There are a large number of special machine tools 
for producing the various parts required in the 
complex machinery used for flax spinning. Amongst 
these may be noticed a special machine for cutting 
simultaneously both sides of fallers for screw gill 
preparing machines. There is also a special plan- 
ing machine by Shepherd, Hill, and Co., with two 
saddles carrying eight cutters each for planing 
spinning machine rails and beams. The table is 
26 ft. long. There are also shaping machines with 
Barbour’s patent fixed rack on the tool-holder with 
pinion for connecting the stud. With this arrange- 
ment the range of cut in front of the machine can 
be varied to anything within the limits of working ; 
and the cutter can thus be brought to any part of 
the work, without the latter requiring to be shifted. 
The arrangement is ingenious, simple, and useful. 
There is also a large shaping machine made by the 
firm and specially designed for machining frames 
of spinning machines. There is a large horizontal 
table with a bridge above on which are two saddles 
and tool-holders. This will take work 8 ft. by 10 ft. 
Near these tools some tobacco spinning machinery 
was in course of erection. Real Irish twist has a 
peculiar formation which is considered essential to 
its excellence ; and in order to spin this special 
machinery has to be devised. It consists of a pair 
of discs on wheels which are made to revolve in 
different directions. One is concave and the other 
convex, so that they fit into each other, and in this 
way the special twist is secured, without which the 
tobacco would be rejected by the connoisseurs of 
the quays, docks, and cab-ranks of Dublin and 
Belfast. 

We may next notice the process of forging 
fallers out of solid steel in place of welding the 
ends on as was formerly the practice. A steel 
blank 13in. long, 1fin. wide, by gin. thick, is 
taken and two deep notches are made in it near the 
ends. The centre part between the notches is then 
drawn out in the machine until it is 2ft. 3in. long 
and only #in. deep in place of the original 1} in. 
By this simple plan the chance of a bad weld is 
avoided and the fallers are produced far more ex- 
peditiously and cheaply. ile speaking of forg- 
ings we may mention that Messrs. Combe, Barbour, 
and Combe run their Ryder forging machines at 
exceptional speeds, three of these machines which 
we saw being run at 800, 1200, and 1600 revolu- 
tions per minute respectively. These very high 
speeds are found to be of great advantage in draw- 
ing down forgings of light sections. 

. There is also a set of rolls for compressing the 
gun-metal rollers used in net spinning frames. 
The three compressing rollers are mounted in a 
frame, their axes forming a triangle in cross-section. 
The part of the frame or arm that carries the top 
roll is hinged at one end, the outer end being 
attached to a screwed rod. The work is then 
placed between the rolls lying parallel to them, 
and by setting down a nut on the screwed arm the 
requisite pressure is obtained. The flutes are cut 
by a Smith and Coventry planer with worm gear on 
the table. The faller screws from } in. in pitch up 
to 2in. are cut in a lathe to which there are several 
leading screws, the practice being to shift the lead- 





the high velocity of the rim are lessened. This 





In the foundry there are some interesting ex- 
amples of machine moulding on Jobson’s system, 
together with Scott’s flywheel machine moulding. 

There are many other features well worth noting 
in these interesting works, but we regret that space 
will not permit us to deal with them on the present 
occasion. 





THE LICK OBSERVATORY.—No. V. 

In describing the mounting of the 36-in. equa- 
torial telescope, we mentioned that the eye-end of 
the tube is provided with a revolving jacket carry- 
ing bearings for the reception of a pair of steel bars 
on which a spectroscope, &c., can be mounted. Our 
engraving, Fig. 36, on page 226 (which is prepared 
from a photograph taken by Mr. H. E. Mathews), 
is a view of the eye-end of the telescope showing 
the spectroscope in position. This spectroscope was 
constructed by Mr. J. A. Brashear, of Alleghany, 
U.S.A., from the designs of Mr. J. E. Keeler, one 
of the astronomers on the Lick Observatory staff, 
= specially devote himself to spectroscopic 
work. 

The spectroscope has collimating and observing 
telescopes, each of 2.2 in. aperture, and 20.5 in. 
focal length, The collimator has a sliding range 
of 4 in., and the position of the slide relatively to 
the focus of the object glass of the great telescope 
is shown by a suitably divided scale. The slit has 
delicate adjustments for both width and length, 
‘while by means of a diagonal eye-piece it can be 
viewed from behind, and so set upon a star with 
great nicety. A number of cylindrical lenses for 
giving the necessary dispersion to the stellar spectra 
are also provided. 

The observing telescope, which is provided with 
a filar micrometer and a variety of eye-pieces, is 
mounted with a 12-in. circle divided on silver to 
10 minutes and reading by two verniers to 10seconds, 
the circles and micrometer field being provided with 
electric illumination. A ‘‘ reversion attachment ” 
containing a half prism and a delicate micrometer, 
can also be inserted in front of the object glass of this 
telescope for measuring the motions of stars in the 
line of sight. 

The spectroscope is provided with a number of 
prisms by Steinheil (some re-figured by Brashear), 
and with a fine diffraction grating by Rowland. The 
prism table can be turned by hand or tangent screw, 
or can be clamped to a device which automatically 
maintains the prisms in the position for minimum 
deviation. 

The manner in which the spectroscope is mounted 
will be readily understood on reference to our 
illustration. The steel rods which connect it to 
the revolving jacket are 6 ft. long and 3 in. in dia- 
meter, and the jacket being, as we have already 
explained, fitted with position circles, the spectro- 
scope can be rotated freely around the axis of the 
large telescope, and set in any desired position. 
The instrument is fully provided with apparatus 
for comparison spectra and other accessories, and 
when detached from the telescope it can be used 
for laboratory purposes. The enormous light- 
grasping power of the great Lick telescope will 
enable the spectroscope we illustrate to deal with 
the spectra of stars far too faint to be examined 
with ordinary appliances, and the results of the 
researches which Mr. Keeler will carry out by its 
aid will be watched with the greatest interest. 

The length to which our articles on the Lick 
Observatory have already extended will compel us 
to deal but briefly with the remainder of its equip- 
ment. The clocks include two dead-beat clocks by 
Hohwu (one in the transit room and the other in 
a closet in the clock room) ; a gravity escapement 
clock by Dent in the meridian circle house ; another 
clock with a gravity escapement by Frodsham for 
the large dome ; a dead-beat clock (Graham escape- 
ment) by Howard, employed for time service work, 
and several chronometers. There are also three 
chronographs, namely, two by Fauth and Co., 
placed in the transit room and large dome respec- 
tively, and one by Warner and Swasey, in the 
meridian circle house. 

The Howard clock above mentioned is rated to 
mean time and shows ‘‘ Pacific time,” or the local 
time corresponding to the meridian 120 deg. west 
of Greenwich, this being 6 min. 34.29 sec. faster 
than Mount Hamilton time. The clock sendsa 
time signal at noon daily (except Sunday) to the 
chief cities in California and to the Californian 
railways, while it also sends signals every two 





ing screw in place of using change wheels. 
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and at the 52nd, 54th, 56th, and 58th second in every 
fifth minute) to a number of places in the city of 


San José. The gaps in the signals just mentioned | ‘ 


enable the end of each minute and the end of each 
five minutes to be readily identified by any one 
listening to the signals, and thus the latter can be 
used for correcting the rate of any clock or watch 
so long as the time is known within a couple of 
minutes or so. The Lick Observatory time service 
was organised by Professor Holden early in 1886, 
and it forms a most valuable branch of the work 
of this establishment. 

The equipment of the observatory also includes a 
most complete outfit of meteorological and earth- 
quake recording instruments, the former including 
Draper's self-registering barometer and Draper's 
self-registering rain gauge, as well as a self-record- 
ing anemometer of the United States signal service 
aig and a couple of standard barometers by John 

oach, of San Francisco, and N. T. Green, of New 
York, respectively. The seismographs were de- 
signed by Professor J. A. Ewing, of Dundee, and 
are of the patterns illustrated by us on e 519 of 
our forty-third volume, when we also described 
them fully. 

We have now givena general account of the Lick 
Observatory with more detailed particulars of the 
chief features of its equipment, and we have we 
trust given a fair idea of the importance of the esta- 


blishment which has been founded on the summit | 


of Mount Hamilton. With the completion of the 
observatory the work which the Lick Trustees so 
well carried out came to an end, and on June 1 last 
the observatory and all its appliances were formally 
transferred to the Regents of the University of 
California, under whose control the establishment 
will in future be. In connection with this matter 
the Regents have adopted the following resolution : 
‘* That the official designation of the Lick Observa- 
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‘* tory and telescope on Mount Hamilton shall be 


‘**The Lick Astronomical Department of the/d 


‘University of California.’ The balance of the 
**'700,000 dols. given by Mr. Lick for the founda- 
‘* tion and endowment of the observatory, and 
‘* such other sums as may from time to time be 
‘* given, shall be known as the Endowment Fund of 
** the Lick Astronomical Department of the Univer- 
‘sity of California. The students who are gra- 
‘*duates of the university and colleges of like 
‘* standing shall be received at the observatory as 
‘* students to pursue a higher course of astronomy.” 

The regulations whereby the admission of visitors 
to the Lick Observatory is controlled have been 
framed with great liberality. According to the pre- 
sent arrangements the observatory buildings will 
be open to visitors during office hours every day in 
the year (except Sundays), while on Saturday even- 
ings from seven to ten visitors will also be received 
at the observatory, and (weather permitting) will be 
allowed to look through the great telescope. When- 
ever the work of the observatory will permit, other 
telescopes will also be placed at the disposal of 
visitors during the same hours, These are certainly 
most liberal arrangements, and we are sure that 
they will be most heartily appreciated by all inte- 
rested in astronomical science whose good fortune 
brings them within reach of Mount Hamilton. 

The observatory has been placed by the Regents 
in sole charge of Professor Edward S. Holden, 
whose reputation is a sufficient guarantee that full 
advantage will be taken of the magnificent equip- 
ment placed at his disposal. Apart from his pro- 
fessional attainments, Professor Holden is a most 
charming writer, and the ‘‘ handbook” which he 
has been good enough to prepare for the use of 
visitors to the observatory, is not only an admirable 
guide, but is also a work which will take a notable 
place amongst those having for their object the 
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popularising of the grand science with which it 
eals. 

Associated with Professor Holden as astronomers 
are Mr. S. W. Burnham, Mr. John M, Schaeberle, 
Mr. J. E. Keeler, and Mr. E. E. Barnard, all skilful 
observers who have made their mark in special 
departments of astronomical research. With such 
a staff and with its unmatched equipment and 
location, the Lick Observatory has a grand future 
before it, and we hope in due course to be able to 
chronicle the results which that future may bring 
forth. 








NEWALL AND BLYTH’S BOGIE AIR 
COMPRESSOR. 

On the eo page we illustrate a form of air com- 
pressor now being manufactured by Messrs. J. F. Blyth 
and Co., Limited, 91, Queen Victoria-street, E.C., and 
which has been designed principally with a view of 
economising space, a compressor constructed to de- 
liver 500 cubic feet a minute at 5 lb. pressure, occupy- 
ing only a space of 3 ft. square by 3 ft. 3 in. high. 
Our illustration shows two of these compressors driven 
at 125 revolutions per minute by a steam engine, and 
designed to furnish 800 cubic feet of air at 51b. pres- 
sure, for ventilating purposes on board a passenger 
steamer plying in Japanese waters, which function it 
has croceueaaity fulfilled. Figs. 1, 2, and 3 show the in- 
ternal construction of one of these compressors, which 
consists in the first place of a horizontal cylinder, con- 
taining a very deep piston, inside of which works 
another piston, the travel of which is at right angles 
to the first ; this second piston is most clearly shown 
in Figs. 1 and2. The horizontal shaft, carrying the 
flywheel, passes transversely through the main cy- 
linder and carries a large hollow c -pin or eccentric, 
containing ports, by means of which the distribution 
of the air is effected. As this eccentric turns round it 
makes both pistons reciprocate in their respective 
cylinders. Kir is admitted underneath the com- 
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NEWALL AND BLYTH’S AIR COMPRESSOR. 
CONSTRUCTED BY MESSRS. J. F. BLYTH AND CO., LIMITED, ENGINEERS, LONDON. i 
Fig.1. 
















































































pressor and passes through the port shown on the left 
in Fig. 1, to a port, on the end face of the eccentric, 
through which it passes to one side or the other into 
the main or second cylinder. As this eccentric turns ] 
round the supply to the compartment considered is | 
cut off, whilst the travel of the piston continues com- . 
pressing the air, till the further motion of the eccentric ] 
establishes communication with the other part of the | 
hollow eccentric, through which the air es to the 
discharge pipe shown on the right of Fig. 1. From 
this it will be observed that two ports only in the | 
eccentric are required to distribute the air to and from | 
both pistons, and that there are in all four compression 
strokes for each revolution of the flywheel. 

There was recently a public trial of one of these sets 
of compressors at Glasgow in a vessel which was about 
to sail for Japan, and the results were considered most 
satisfactory. The system of ventilation employed 
consists in the production of induced draughts or cur- 
rents by emitting air at a pressure of 41b. or 5lb. per 
square inch through a nozzle situated in a large casing. 
The jet acts as a piston in the larger tube, and draws 
up immense quantities of impure air from the cabins 
and holds of the vessel. he compressed air pipes 
being quite small, can be laid along passages and 
through cabins without occupying any valuable space. 

Air compressors of this construction can be seen in 
operation at the works of the makers, 219, West 
Ferry-road, Millwali, E. They can be driven by ~ | 
form of high-speed engine, and be placed in a small 
corner of an engine-room. 





Great NorTHERN TELEGRAPH ComPpANY.—The number 
of telegrams transmitted by the Great Northern Telegraph 
Souspeny in the first half of this year was 813,279, as com- 

with 646,201 in the corresponding period of 1887. 

he revenue collected in the first half of this year was 

| 182,000/., as compared with 127,120/, in the corresponding 
' period of 1887, 
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ON MANGANESE STEEL®* 
By Mr. R. A. HaprrExp, Sheffield. 


Berore proceeding with this paper, it will be well to 
state the reasons for giving a further account and explana- 
tion as to the peculiar properties of the material known 
as manganese steel, seeing that quite recently the same 
subject was dealt with so fully elsewhere. The writer 
was asked to give this further paper by the President 
and secretary, who pointed out that it might prove of 
value if brought before the Iron and Steel Institute. This 
is likely to be especially true of this Institution, which 
so pre-eminently Lote itself to the study of metallur- 
gical subjects, and to the introduction of new systems 
and processes in the manufacture of iron and steel. Mr. 
Jeans also pointed out that three-fourths of the members 
of this Institute have, perhaps, had no opportunity so far 
of examining the papers read before the Institution of 
Civil Engineers,t and that the Edinburgh meeting would 
present a specially favourable opportunity for considering 
the subject, seeing that the whole of the samples exhibited 
in London in March last are now at the stand (No. 287) 
of the writer’s firm (Hadfield’s Steel Foundry Company, 
Limited), in the Glasgow Exhibition. A general de- 
scription of these manganese exhibits will be found at the 
end of the paper. 

The writer would here also state that he is much in- 
debted to the Council of the Institution of Civil Engi- 
neers for their kind permission to quote from his papers 
**On Manganese in its Application to Metallurgy,” and 
‘*Some Newly Discovered Properties of Iron and Man- 
ganese,” which recently appeared in their Proceedings. 
In the present paper, the information generally has been 
condensed as much as possible, and confined chiefly to the 
results of the experiments themselves rather than to 
theoretical suggestions. It is a matter of scientific in- 
terest that the subject has been introduced publicly at 
all, and it is principally in the hope that through the 
facts being noticed and discussed, light may possibly be 
thrown on other problems that prove at times so per- 
plexing in metallurgical operations, that the author sub- 
mits this further paper, It may be safely said that it 
would not have been before thought probable that the 
ordinary properties and nature of the metal iron could 
be so completely changed as it is now known to be by 
its alloy with a second metal, manganese. 

This new steel has drawbacks thst at present interfere 
with its usefulness and commercial introduction. The 
chief one met with is its hardness. The majority of 
articles used in machine construction of any kind must 
be tooled, fitted, or adjusted to shape, and this is almost 
out of the question with this material—in fact, in its 
machining it may be described as equal to the hardness 
of chilled iron, o doubt, by experiments and persever- 
ance, this and other difficulties will be overcome, and 
possibly this very drawback may eventually prove a bless- 
ing in disguise, inasmuch as, should some better method 
of machining or fiuishing be perfected, it should be equally 
beneficial to all branches of engineering. 

It will not here be necessary to do more than briefly 
describe the early history of manganese, ferro-manganese, 
and the manufacture of ordinary steel, these facts being 
now well known to members of this Institute, but the 
writer would take the oppurtunity of referring to the 
admitted fact of how much the world at large has been 
indebted to the early experimentalists with this now all- 
important metal ‘‘ manganese.” Mr. Robert Mushet’s 
experiments in this direction must be specially named, 
inasmuch as, without doubt, he is one of those to whom 
the manufacturers of the present day are so much indebted, 
and without whose early experiments the present enormous 
development of iron and steel could not have taken place. 

The earliest experiments with manganese, or rather 
oxide of manganese, seem to have been made by Glauber 
in 1666. This oxide was at first believed to be a metal, 
until the experiments of Scheele and Bergman in 1774. 
Rinman’s experiments, also about the same date, are of 
special interest, as he was the first to notice the fact, so 
characteristic of manganese steel, that manganese even- 
tually deprives iron of its usual magnetic properties. 
Messrs. David and Robert Mushet also made a consider- 
able number of experiments, which are detailed in 
Mushet’s interesting book, ‘‘ Papers on Iron and Steel” 
(1840)—in fact, what is now known as low ferro-manga- 
nese seems then to have been made experimentally, and 
alloys were produced containing probably 30 per cent. 
manganese, t.¢. in 1830, or over fifty years ago. Unfor- 
tunately, nothing further was done in these laboratory 
experiments, and it was not until thirty-five years later 
that the manufacture was commenced on a practical scale 
by Mr. Henderson, of Glasgow, Mr, Henderson himself 
explained to this Institute in 1876 (Part I., page 58), 
during the discussion on the paper by M. Gautier, ‘‘ The 
Uses of Ferro-Manganese,” the whole history of his expe- 
riments. It appears also that in this direction, as in so 
many others, the metallurgical world was again indebted 
to the remarkable foresight shown by Sir Henry Bessemer 
in developing the manufacture of rich alloys of what may 
be termed cast iron and manganese, now known as ferro- 
manganese, But for Sir Henry’s judgment in recognising 
the values of such rich alloys of manganese, itis probable 
that Mr. Henderson would not have prosecuted his expe- 
riments, and an important advance in metallurgy would 
have been long delayed. 

When the manufacture of this alloy was given up in 
England, the Terre-Noire Company purchased the patent 
rights, perfected the process, raised the yield of manga- 
nese to 75 per cent., and reduced the price by 50 per cent. 

* Paper read before the Iron and Steel Institute at 
Edinburgh. 

t+ Proceedings, vol. xciii., part 2. 

t Ibid. 





Another member of our Institution, M. Gautier, de- 
serves much credit for the perseverance he has shown in 
introducing this important alloy on a large scale, as well 
as in afterwards developing its manufacture in this 
country. One or two paragraphs of his paper in 1876, 
above mentioned, are worthy of quotation, as they repre- 
sent, without doubt, the direction in which future metal- 
lurgists will have to search for more information. He 
says, speaking upon the question of the different alloys or 
mixtures of steel, ‘‘ The judicious combination and _treat- 
ment of the different elements which are at the disposal 
of the metallurgist will attract more attention in the 
future, as only little is known on this question at present. 
Amongst the elements which may be most readily used 
for admixture is manganese ; it is found most plentifully, 
and is a most active element.”* 

The question of the successful production of ferro- 
manganese seems to the writer to be a striking instance 
of the success that has attended the efforts of this Insti- 
tute to spread knowledge on metallurgical subjects, as 
this material has been reduced from the practically 
prohibitive price of 120/., or even more, to 9/. per ton. 

The literature as to the effect of manganese alloyed 
with steel is only meagre, but reference may be made to 
the Terre-Noire Company’s experiments, as illustrated in 
their exhibits at the Paris Exhibition in 1878. The writer 
thinks the metallurgical world owes a considerable debt 
of gratitude to this company for the generous way in 
which the knowledge and particulars of their valuable 
experiments were then scattered broadcast. In a pam- 
phiet published by this French firm, the influence of 
different bodies, alloyed with iron as then practised, was 
shown, amongst them being samples with varying 
amounts of manganese up to 24 percent. As the metal 
then commences to assume a peculiarly brittle nature, 
it was quite natural that the experiments were discon- 
tinued. 

The whole of our past experience in the metallurgy of 
manganese is excellently summed up in Mr. Henry M. 
Howe’s excellent work on the ‘‘ Metallurgy of Steel.” 
This gentleman’s articles on this and many other points 
are of an important character and worthy of the attention 
of metallurgists, as they contain a review of the principal 
experiments which have taken place in the metallurgical 
world during the last fifteen or twenty years. 

Some later experiments were carried out in Germany, 
but the material said to be made in crucibles lacked homo- 
geneity, and the results were considered unreliable. A 
series of experiments was commenced at the Hecla Works, 
Sheffield, some few years ago, it being thought possible 
that steel with high manganese might give a hard material, 
somewhat like spiegeleisen, but without the brittleness of 
the latter, seeing that the carbon should be so much 
reduced. After many trials, a material was produced 
combining great strength with hardness, but the puzzling 
and apparently paradoxical result was discovered that, 
although steel, if it may be so termed, with four to 
six per cent. of manganese, and less than one-half per 
cent. of carbon, was so brittle that it could be pow- 
dered under a hand hammer, yet, by adding twice this 
amount of manganese, just the contrary effect was pro- 
duced, and a material was obtained containing many appa- 
rently new properties, as compared with any iron or steel 
hitherto manufactured. Briefly the material may be 
described as follows: That containing from 24 to 6 per 
cent. is extremely brittle in its cast state; then a return 
in strength gradually takes place, and, with about 9 to 10 
per cent., a cast bar, 24in. square, can be bent consider- 
ably out of the straight without breaking. This continues 
up to about 14 or 15 per cent., when a decrease occurs in 
actual toughness, though not in transverse strength, and 
after about 20 per cent. is passed, then a rapid decrease 
again takes place. It should be stated that these remarks 
apply specially to the material in its cast state, the 
changes being very clearly indicated in Diagram XVII, 
The peculiar gain in strength noticed by an increasing 
addition of manganese is still more clearly shown with the 
material in its forged state, as shown in Diagrams XVIIL., 
XIX., XX., and XXI., the maximum strength being 
obtained with the 14 per cent. material. Possibly, if 
ferro-manganese was made with less carbon, or if pure 
metallic manganese could be obtained, the maximum of 
strength might occur with even higher manganese ; but 
now, as the higher percentages are approached—say over 
16 per cent.—the experiments become more complicated, 
owing to the presence of 14 to 2 per cent. of carbon, 
which must necessarily interfere with the action of the 
manganese. It would be interesting to note the effect of 
adding metallic manganese, i.e., without any carbon, but, 
after many attempts, the writer has been unable to obtain 
such a metal. Samples supplied as pure manganese were 
generally found to contain not more than about 90 per 
cent,; in fact, it seems doubtful whether the exact 
characteristics of the metal are really known, and pro- 
bably the samples under examination, and supposed to be 
pure, have been mixed with impurities. 

Manganese steel is not so liable to honeycombs as 
ordinary steel, and the addition of silicon is unnecessary. 
It is very fluid, and can be run into thin sections, but 
cools more rapidly than ordinary steel, and its contrac- 
tion is decidedly greater. This latter fact explains the 
reason of its piping and settling so much, both in the 
ingots and in castings; with proper heads or runners, 
however, this difficulty can be obviated. It is manufac- 
tured by any of the ore y steelmaking processes, the 
basis, i.¢., the materialbefore the ferro-manganese is 
added, rg 3 preferably decarbonised iron (practically 
pure iron Fe), or mild. steel. The ferro-manganese is 
added in a molten state, or very highly heated. The steel 
is then ready for casting into ingots or other forms. It is 
most important that the carbon should be kept as low as 
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possible, especially in the 14 per cent. material, where it 
should not exceed about 1 per cent., or the product will 
be inferior. For this reason the ferro-manganese used 
should contain high percentages of manganese, such as 80 
to 84 per cent., now easily procurable at as low a price as 
91. per ton. About 0.50 per cent. of the manganese is 
oxidised—that is to say, to obtain a steel with about 13 
r cent. about * per cent. of manganese must be added. 
n other words, the following mixture gives the above 
analysis : 


Ib. 

Ferro-manganese 80 per cent. _... 375 
Very mild steel or decarbonised iron 1865 
2240 


This would give a ton of 13 per cent. manganese steel. 

Further particulars are given in English patents Nos. 
200-83, 8268, and 16,049 of 1884; alsoin American patents 
Nos. 303,150 and 303,151, and other foreign patents. It 
will be readily understood that the ordinary crucible steel- 
making process is not suitable for the making of this 
manganese steel, on account of the manganese cutting or 
slagging the pots. 

Proceeding now to a more exact description of the 
qualities of the material, it will be well to deal first with 
the manganese steel containing 24 to 74 per cent. Mn in 
its (A) cast and (B) forged state. 

A. Cast State.—As above mentioned, the brittleness of 
the cast material cannot be too strongly emphasised, and 
it seems difficult to believe that the material under exami- 
nation can be a steel, or an alloy of steel, at all. Trans- 
verse hydraulic tests are represented on Diagram XVII., 
the bars tested being 28 in. square, supported on bearings 
2 ft. apart. No. 33 specimen (0.37 per cent. C, 4 45 per 
cent. Mn) broke with a total pressure of only 3? tons 
against 10 tons for cast iron. Nevertheless, this ‘‘ cold 
short” material is extremely ductile when hot, and can 
be drawn down into any desired sizes. A point of special 
note is the small amount of carbon present in these 
brittle samples, very little more than that of mild steel. 
The remarkable weakness noticed in this its cast state is 
no doubt intensified by the peculiar crystallisation, which 
— to some extent that of ‘‘scalded crucible 
steel,” 

B. Forged State.—In the forged state a remarkable in- 
crease in strength takes place. Nevertheless it is still 
brittle, and commercially useless, the tensile strength 
averaging about 25 tons per square inch, with not more 
than 3 per cent. elongation. The peculiar crystallisation 
of the cast state disappears after hammering, and the 
grain of the bar is coarse and open. If reheated, and 
cooled quickly in the open air, a fine close grain is ob- 
tained, and in this state the metal has been employed with 
satisfactory results for boring cutters and other tools. A 
peculiar fact, noticed in ordinary Sheffield tool steel, is 
that when it contains over about .75 per cent. of carbon, 
if the manganese is at. ya than about .6or.7 per 
cent., the material is very liable to water-cracking. Strange 
to say, in the writer’s experiments with this steel, a water- 
cracked test-bar has never been noticed. It must, of 
course, be borne in mind that, in the tough manganese 
steel, the carbon is lower than in the Sheffield tool steels, 
but the above fact shows that in ordinary steels high 
carbon and manganese together do not give good results, 


MANGANESE STEEL, 74 PER CENT. AND UPWARDS, IN ITS 
(A) Cast AND (B) ForGep Stare. 


A. Cast State-—After passing about 7 per cent. an in- 
crease in strength occurs, and, with about 10 per cent., a 
24 in. square bar will bend considerably before breaking, 
although with a comparatively low transverse strength, 
the latter rapidly rising as the manganese increases (see 
Diagram X VII.), but the samples with higher manganese 
and higher transverse strength are not so tough as this 10 
to 14 per cent. material. Speaking of these latter percen- 
tages, it has been found from the commencement of the 
experiments with this material that, notwithstanding its 
toughness as ordinary cast, an extraordinary gain in 
strength is obtained by methods which, in ordinary steel, 
would cause brittleness, water-cracking, and other defects. 
This process is termed ‘‘ water-toughening,” and consists 
in heating the article under treatment to about 1800 deg. 
or 2000 deg. Fahr., and then plunging it into cold water. 
The nearer the above temperatures are approached, and 
the colder the water, the tougher will be the material. 
The writer is at present unable tosay whether this treat- 
ment would be found applicable, and in the same degree 
beneficial, with articles of largesize, but he believes that, 
with proper apparatus and methods of cooling, such as the 
rapid introduction of cold water into the bath to keep 
down the temperature, similar benefits would result. As, 
however, the difficulty of begs | and machining this 
material has not been overcome, this point has not been 
experimented upon. The beneficial; action of the water- 
toughening process will be seen from the actual results 
and tests obtained with the different articles described in 
this paper. It will also be seen that this toughening 
applies equally to material in its cast and in its forged 
state, and in both cases the increasein strength may with- 
out exaggeration be termed most remarkable. Take for 
example small pieces of this material in its cast state, 
12in. long, 1hin. wide, and gin. thick. After water- 
toughening, notwithstanding their hardness and stiffness, 
such strips can be bent double cold almost in the same 
way as a piece of the mildest forged steel, the apparently 
contradictory qualities of hardness and =e bein, 
here obtained. This material has been tested, and foun 
well adapted, owing to its combined hardness and tough- 
ness, for couplers as used in coupling railway oe 
in America, where nearly cars or wagons have a 
coupler, drawbar, and buffer combined in one. The 
writer’s firm has now the sole license out of America for 
making the well-known Janney coupler, so largely used 
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on leading railroads in America, and introduced into this 
country by Mr. A. Davis, C.E., of Westminster. The 
couplers tested weighed 1251b. each, as per Figs. 1 and 2, 
and in no place excepting at the jaws are the castings more 
than Zin. thick. 

The tests were made with an ordinary drop tup, weigh- 
ing 2324 lb., sliding between steel rails, and the height 
could be varied from 1 ft. to 27 ft. Each casting was 
placed vertically, as shown in Fig. 1, the tup falling upon 






























































the jaws A A, and the permanent set between B C (Fig. 2) 
being carefully measured after each blow. All the couplers 
except No. 1 were made at Hadfield’s Steel Foundry Com- 
pany’s works. 

No. 1. American malleable iron casting. 

No. 2. Manganese steel casting (Mn 9.37 per cent.), 
tested just as cast. 

No. 3. Mild steel casting (carbon .25 per cent.) The 
material of which this coupler was cast had a tensile 
strength of 32 tons per square inch, with an elongation of 
30 per cent. on 2 in. 

Nos. 4and 5. Water-toughened manganese steel cast- 
ings with 9.75 and 14.25 per cent. Mn.respectively. 

The following Table gives a summary of the tests and 
effects produced by the total forces exerted on each cast- 
ing. Nos. 4 and 5 are still unbroken, notwithstanding 
that No. 5 has had more than 300 foot-tons energy 
expended upon it : 


TaBie I.—Comparison of Sets produced by the Different and 
Total Forces exerted on each Casting. 
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| 0.65 ,, 
320.87 | not 
broken 








The effect of low temperature on these castings has been 
noted by Mr. Harrington, mechanical engineer of the 
Pittsburg, Cincinnati, and St. Louis Railway. A light 
eo knuckle, weighing about 50 1b., belonging to a 
coupler head, was immersed for thirty hours in a freezing 
mixture of salt and ice. The casting was so cold that upon 
touching it the hand was “‘ burnt.” A drop tup was then 
allowed to fall upon it from a ay 5 of 25 ft., the only 
effect being a slight indentation in the casting. 

It may be also mentioned that the effect of Righer tem- 
perature upon this steel has been noticed, and that no 
change has been observed until a temperature of about 
400 deg. Fahr. is reached. 

For particulars of the foregoing temperature tests the 
writer is indebted to Mr, J. D, Weeks, of Pittsburg, Pa., 
U.S.A., who has taken special interest as to this steel in 
America, 

As regards the effects of increasing temperature, Mr. 








Stronmeyer, who has read an interesting bap upon 
a similar point as affecting ordinary iron and steel, has 
experimented with this material, and found that it bent 
while blue hot from 21 (lowest) up to 36 (highest) times, 
as against 3 to 5 for Low Moor iron, and 24 to 7 for very 
mild Siemens steel. Ata blue heat, therefore, it seemed 
to work better than iron. 

The Chatillon Company in France are experimenting 
with this material in the direction of using it for armour- 
plates and other purposes. 

Another noteworthy test has been obtained with a cast 
flanged pipe No. 671 (Mn. 13.5 per cent.), as per Figs. 3 
and 4. Notwithstanding the thinness of the walls (2 in.), 
it safely bore a pressure of 5600 lb. per square inch, and 
did not burst until 6160 lb. had been applied. 

All the foregoing examples were ‘ water-toughened ” 
specimens. Other specimens, tested in their ordinary 
cast state, may be mentioned, such as a cast axe which has 
chopped through square (cold) iron, and cast razors, 
ba whilst not equal to those of ordinary steel, have 
done fairly well. Still, owing to the peculiar softness 
noticed with this material when under compression, it is 
hardly suitable for tools carrying a thin cutting edge. 

In grinding up a manganese steel axe, Mr. C. W. 
Hubbard, of Pittsburg, Pa,, noticed that the material 
possessed a close, hard, and peculiarly greasy nature, and 
he considered that it possessed the very essence of anti- 
friction. A bearing was put to work at the Hecla 
Foundry, under a shaft 2} in. in diameter, carrying a load 
of 3 cwt., and after having been at work 24 years, it is but 
slightly worn. It is estimated that the number of revo- 
lutions made by the shaft has been close upon 5,000,000. 

As indicating its toughness, and showing how even 
practical steelmakers may be deceived in the appearance 
of its fractures, it may be stated that when the material 
was being tested at the Crescent Steel Works, Pittsburg, 
the blacksmith to whom an ingot was given to break was 
inclined to be sarcastic as to the “scalded ingot” (No. 
180 Mn, 10.89 per cent.), as it was termed, and said that 
it would be easily broken with a sledge-hammer. Not 
only was he unable to do this, but ten blows from the 
steam hammer were required to cause a fracture. 

A singular point about the fractured appearance of the 
9 per cent. material may also be mentioned. When 
water-toughened, though the metal is greatly increased in 
strength, this is certainly not owing to structural changes, 
as the pronounced form of crystallisation of the ingot or 
casting is not to the eye in any way altered. It will 
therefore be understood how difficult it is to offer any 
satisfactory explanation of the gain in strength by this 
treatment, which, in all ordinary steel, would be so detri- 
mental. 

Another important use of this material, and one which 
led to the commencement of these experiments, is its 
application as a hard material for car and other wheels, to 
compete with those made of chilled iron in America and 
elsewhere. The difficulty was at once met with that, if 
the wheel was cast in one piece, although exceeding] 
tough, it is hard to the tool throughout, and it is impracti- 
cable to bore out the boss. Attempts were made to cast, 
in the boss, soft steel or iron bushes, but this was gene- 
rally unsuccessful owing to the contraction splitting the 
boss when cooling. A more successful method has been 
that of casting the wheel in two parts, then bolting or 
otherwise fastening them together; or that of casting in 
the hard tyre wrought-iron or soft steel arms, on to which 
an ordinary soft steel boss could be afterwards bored was 
cast. In either of these cases the tyres are readily trued 
or ground up, as practised in America. Wheels of this 
class have been used with satisfactory results. On the 
Nottingham Tramways a set ran over 30,000 miles under 
severe conditions, the gradients averaging as much as 1 in 
18 for about one-half the route of the daily journey. In 


this case a peculiar point was noticed, viz., that whereas | p, 


the cast-iron wheels are liable to slip when going down an 
incline, the chilled brake-blocks bite much more effec- 
tively on manganese wheels, enabling the car to be 
stopped sooner. The Chester Tramways Company have 
had a set running for over two years, which up till now 
have run over 45,000 miles, and are not yet worn out. 
Wheels of this description can be tested with more than 
one hundred blows with a heavy sledge-hammer without 
fracture occurring, and at the same time the tyre is so 
hard that a chisel will not touch it. A set put to work in 
America has already run 200,000 miles, under heavy 
engines of the Consolidation type, on the New York and 
New England Railroad. The life of ordinary chilled iron 
wheels does not average more than 50,000 miles. 


(To be continued.) 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has been brisk and 
deliveries have continued upon a large scale, so large, 
indeed, that a good Australian order is stated to have 
been declined. Quotations for steam coal have ruled 
firm at 11s. 3d. to 11s. 6d. per ton for the best qualities ; 
10s. 3d. to 10s. 6d. per ton for second-class coal ; and 9s. 
to 9s. 6d. per ton for best Monmouthshire coal. House 
coal has been in good demand at firm rates. The patent 
fuel trade presents a healthy tone, prices showing in- 
creasing strength. The demand for coke has been good 
at fully late rates. Spanish iron ore has been in stron 
demand. The recent improvement in the manufacture 
iron and steel trades is maintained, and prices have shown, 
if anything, an upward tendency. eavy section steel 
rails have made 3/. 17s. 6d. to 41. 2s. 6d. ; and light sec- 
tion steel rails, 4/7. 12s. 6d. to 5/. 5s. per ton. 


Burry Port.—On Saturday afternoon a fine dock be- 
longing to the Burry Port and Gwendraeth Valley Rail- 
way Company was opened for business. When the St. 
Seiriol, of Bangor, steamed in and out of the new dock, 








she was loudly cheered by a crowd of people assembled on 
the quay. The company was represented by the secretary 
(Mr. J. Russell, London), the general manager (Mr. 
J. Mitchell, Burry Port), and Captain Lloyd (dock 
master). 

Bodmin and Wadebridge Railway.—A line between 
Bodmin and Wadebridge was opened for passenger traffic 
on Monday. Six trains will run daily each way, Sundays 
excepted, when there will be no trains. 


Sewerage at Devon .— Mr. T. Codrington, Local 
Government Board inspector, held an inquiry at Devon- 
port on Tuesday into an application of the Town Council 
for permission to borrow 1200/. for sewerage works. The 
borough surveyor (Mr. W. Burns) explained that it was 
proposed to construct a sewer 1900 ft. in length along the 
Saltash-road from Johnston-terrace north, to a junction 
with the Keyham Lake sewer, which discharged into the 
Hamoaze at low-water mark. The new sewer would 
drain a district extending from the seamen’s barracks to 
Keyham Lake, and bounded on the north by the Cornwall 
Railway, on the south by Keyham Lake, and on the west 
by Saltash-road. At present there were twenty-five 
houses in Johnston-terrace, most of which drained into 
cesspools, and the district was rapidly being built over. 
It was essential, therefore, that it should be properly 
drained. The inspector remarked that the estimated cost 
of the work appeared to be unusually high, and Mr. 
Burns explained that the sewer would have to be laid at 
a considerable depth in hard rock, which would greatly 
increase the cost of construction. No opposition was 
raised by any ratepayer. 

Bristol and South Wales Steam Shipping Company 
(Limited).—This company has held a meeting at Cardiff, 
at which special resolutions were confirmed to the effect 
that the affairs of the company should be voluntarily 
wound up. Mr, J. L. Bowen, of Bristol, was appointed 
liquidator. 


Mr. Hawkesley.—Mr. Hawkesley, who undertook for 
the Liverpool Town Council to carry out the Vyrnwy 
(Montgomeryshire) water supply scheme at a cost of about 
3,000,000/., had a dispute with the council in consequence 
of a misunderstanding with its local engineer. Mr. 
Hawkesley has just recovered 35,000/., the amount of his 
claim for remuneration, based on payment by commis- 
sion. The arbitrator was Mr. Bosanquet, Q.C. 


Colliery Management.—The Rhondda Valleys Colliery 
Managers’ Association held a meeting on Friday evening 
at Porth. Mr. W. Jenkins, general manager of the 
Ocean Collieries, presided, and there were about fifty 
gentlemen present. A discussion took place upon a paper 
read at the Jast meeting by Mr. W. Stewart, Penrhiwfer 
Colliery, upon ‘“ Underground Haulage.” Various 
speakers dwelt upon haulage by steam, compressed air, 
and rope, and the relative merits of each system. Among 
those who took part in the discussion were Mr. White 
(Cwmwar), Mr. W. Thomas (Ferndale), Mr. J. F. Williams 
(Cilely), and others. Mr. G. Beith next read a paper on 
‘* Electric Power,” in which, at the outset, he incidentally 
remarked that electric lighting for colliery purposes had 
already passed the experimental stage, and that ample 
opportunities had been given to prove that it was an im- 
portant factor in coal mining, The paper was ordered to 
be printed. In reply to the chairman, Mr. Howell, of 
Llanelly, the agent for Messrs. Crompton, said an electric 
locomotive would have been running in the district, but 
it was found that the roads were not in fit condition to 
carry the necessary weight of about 6 tons. Mr. White, 
of Cwmwar, undertook to write a paper for the next meet- 
ing on ‘‘ The Balancing of Screens,” and Mr. Hannah, 
Ocean Collieries, on ‘* Lamp Shielding.” 


Milford Docks.—The half-yearly meeting of the Milford 
ocks Company was held at 112, Fenchurch-street, 
London, on Thursday, Mr. T. Wood in the chair. The 
report presented stated that the directors were hourly 
expecting an announcement that the entrance caisson, 
which had served as a cofferdam for seven or eight years 
between the docks and the sea, would be removed, and in 
view of the delay thus unexpectedly occasioned in the 
opening of the docks, the directors proposed to issue a 
further and special report tothe proprietors at a later 
date. Thechairman said water had been admitted into 
the docks to the depth of some 34 ft., without the occur- 
rence of any mishap. The new wall was successfully 
completed, and he thought that a more satisfactory or 
substantial piece of work it would be difficult to find. 
Now that the water was in the docks they presented an 
imposing appearance. The directors had entered into 
arrangements for the commencement of local business as 
soon as the caisson, which acted as a cofferdam between the 
dock and the sea, was removed, and that might take place 
at any hour. He had seen the prospectus of a company 
which was about to be formed for the purpose of running 
a line of steamers between Milford and a York, and 
which he was led to understand would enable letters to 
be delivered within five days. He need not say what an 
immense influence such a Tine of steamers would have on 
the future of their docks, An officer of the Board of 
Trade had inspected the works, and it was fair to assume 
from what he had seen that the result of the inspection 
would be favourable. Some little discussion then ensued 
as to the removal of the caisson. Mr. Bradford and Mr, 
Poler asked that the meeting should be adjourned for a 
month in order that the shareholders might be informed 
in the mean time of the success of the caisson. 








Coat In France.—The quantity of coal raised in France 
in the first half of this year was 11,077,721 tons. This 
total, which included lignites, exhibited an increase of 
798,734 tons as compared with the extraction effected in 
the corresponding period of 1887, 
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CHEESEWRIGHT’S PATENT COMBINED 
BUFFER AND DRAWBAR. 

WE subjoin an illustration of a combined buffer and 
drawbar recently invented by Mr. F, H. Cheesewright, | 
of the West Australian Land Company, Suffolk House. | 
This gear can be easily arranged to couple with any | 
existing device for central buffing, and applied to any | 


rolling stock without alteration, provided that the | 
headstock is at least 74 in. deep. As our engraving | 





shows, the operations of buffing and drawing are 
entirely distinct, whilst in the event of two hooks 
coming together, either of the hooks can be disen- 
gaged, thus dispensing with the necessity of turning 
round either of the vehicles. The buffing parts are 
constructed of cast steel, and the drawbar of best 
Yorkshire iron, whilst either steel or rubber springs can 
* employed, the inventor giving the preference to the 
atter, 








BOILER INCRUSTATION. 
To THE EpiToR OF ENGINEERING. 

Sir,—Can any reader give me a table of the percentage 
of the following salts which can be held in solution by 
water at various temperatures—say from 32 deg. Fahr. to 
300 deg. Fahr. ? 

Carbonate of lime. 

Sulphate of lime. 

Carbonate magnesia, 

I believe they become more soluble up to a definite 
eaeepeerentn, and as this rises they become less and less 
soluble. 
September 3, 1888. V2... 

[Our correspondent will find much of the information 
he requires in a paper on ‘‘Strong’s Feed Water Heater,” 
read before the Institution of Mechanical Engineers in 
1881, and published on page 433 of our thirty-second 


7 


volume.—Ep. E,] 








ALUMINIUM IN CAST IRON, 
To THE EpiToR OF ENGINEERING. 

S1r,—Permit me to refer to the paper by Mr. W. J. 
Keep, C.E., on *‘ Aluminium in Cast Iron,” and your 
editurial remarks thereupon published in your last issue, 
and—after calling especial attention to the fact stated by 
Mr. Keep that the various successful trials were made 
with ferro-aluminium supplied by the Cowles Company— 
point out briefly the manifest advantages to the consumer 
of using the alloy as thoroughly and almost chemically 
combined when made by the enormous heat of the electric 

’ furnace, as against any use of the pure aluminium 
endeavoured to be mechanically mixed or combined in 
the iron or steel in any ordinary furnace. The ferro 
already alloyed as above, and containing a definite and 
guaranteed percentage of aluminium, is found to be far 
the best, and for the following reasons: 1. Mr. Keep’s 
trials show that after several remelts the aluminium re- 
mained and exerted its valuable influences in the casting ; 
this, we aver, is due wholly to the fact that he started 
with the aluminium already in a completely combined 
state with the ferro. 2. It has been demonstrated, not 
only in America, but in many prominent works in England, 
that pure aluminium, when added to molten iron or steel, 
does not remain. Among the works in this country 
which have, after careful analysis, found but a trace 
or so of pure aluminium remaining when so used, are 
those of Sir William Armstrong, Mitchell, and Co. 
3. The aluminium in the Cowles Company’s ferro-alloy 
as produced by the enormous heat of the electric furnace 
direct and ready for use is thoroughly integrated and 
combined, the intense heat vaporising the metals during the 
furnace run, any loss of the aluminium taking place in con- 
nection with the reduction ot the oxide (alumina) from 
its ore. By properly adding this product to the molten 
iron or steel (in broken pieces heated and placed at the 
bottom of the ladle), the contained percentage of alu- 
minium is released in such a manner that it thoroughly 
permeates and becomes incorporated with the iron or 
steelin the casting, forming a perfect ‘‘ union,” and as Mr. 
Keep finds, remains even through several remelts. This 
would not be the case were pure aluminium used direct 
in the molten metal from which the casting is to be made; 
and hence there is claimed for the Cowles ferro-aluminium 
virtues that cannot be reached in an endeavour to mecha- 
nically mix or combine pure aluminium in the molten iron 
or steel. 

While upon this subject and speaking of pure aluminium, 
allow me to add that the Cowles Company in America 
have given the matter of the production of the pure 
metal the most careful attention, and find that they 
can, with their electric furnace, manufacture it far 
cheaper than has yet been claimed by any other known 
process. For this further use of their electric furnace 
they have recently filed final specifications for patents 
in America, and when ready for issue they will (as is the 
custom, in order to save the extra years of the life of 
the patents) file the same in European countries. In 


other words, when a demand for the pure metal shall arise 
through its being supplied at a lower figure per pound 
than the Cowles Company are now supplying the con- 
tained aluminium in the valuable bronze and brass alloys 


iF 








(i.e. 9s, to 10s. per pound), then the Cowles Company will 





be quite prepared to meet and fill that demand. This is 
far from the case at the present, the prices of the pure 
aluminium producers being preclusive of extended uses, 
and the Cowles Company do not find any possible gain to 
come from the supplying of the pure aluminium, use 
of not only the attendant expense of any endeavour to 
make it from the alloys they can so profitably produce direct 
in the electric furnace, but the waste of the expensive 


metal which takes place; and, as regards the qualities of 


tensile and transverse strength, elongation, or ductility, 
elastic limit, &c., the Cowles alloys are of greater com- 
mercial value than any produced by a mechanical 
mixture of the metals composing the alloy. The 
cheapest method provided by nature for obtaining 
and smelting her metals is by heat, and it is not 
believed possible to compete with the cheap and 
simple use of this element by the use of chemical 
compounds or means, 

Let me add here that a further field for aluminium 
alloys (in sheets, rods, tubes, and wire) is being now 
opened up in America, where some of the largest manu- 
facturers of these goods, after upwards of a year of 
very practical trials of the alloys, have recently se- 
cured from the Cowles American Company a contract 
embracing the exclusive rights to take its products for 
these goods, and have subscribed upwards of 50,000/. in 
cash for the business, and are now erecting large rolling, 
drawing, and wire mills, and announce that they expect 
to be in full manufacture before the close of the year. 

In your reference to the demands upon the Cowles Com- 
pany for the ferro-aluminium, in case Mr. Keep’s trials 
are correct, being a hundred times greaterthan its present 
output, I beg to say that in addition to the large works 
of the Cowles Company in America, this company have 
erected in England (near Stoke-upon-Trent), and have 
now in full operation, running night and day, a large plant, 
which will be increased from time to time to meet any 
demands which may arise in the markets of this country. 

Your obedient servant, 
Brn. M. Piump, Managing Director, 
Cowles Syndicate Company, Limited. 
36, Lombard-street, E.C. 





MILL ENGINES. 
To THE EpiToR oF ENGINEERING, 

Srr,—I notice with pleasure that Mr. Schénheyder 
admits that we shall never get much higher efficiencies 
out of the steam engine, thus justifying the sentence 
in my lectures referring to this type of motor. If Mr. 
Schénheyder would kindly recast his figures of comparison, 
debiting the steam engine with 1} ib. of fuel (common 
slack with 70 per cent. of combustible) per indicated horse- 

ower, and also to make the comparison more useful, 
indicate the cost of the respective heat units per indicated 
horse-power for both gas and steam engine, his comparison 
will then be more accurate and tell a different story. 

Experiments are shortly to be made, which, if successful, 
will bring the gas engine of the Otto cycle into line with 
the high-class steam engine, by reducing the cost of the 
heat units of the former to the level of that of the latter 
type of motor, and then we shall have the gas motor as 
near to an actual possible efficiency as is the modern high- 
class mill engine. 


September 1, 1888, 


Yours faithfully, 
B. H. Tuwaits, 





ENGINEERS AND TECHNICAL 
EDUCATION. 
To THE Epitor oF ENGINEERING. 

Srr,—I had no intention of troubling you so soon again 
with my opinions on the above question, but when we 
find an eminent man and accomplished writer, like Mr. 
Thwaite, missing the main point of the argument and 
concerning himself chiefly with the side issues, I think it 
necessary to state clearly and definitely what the matter 
under discussion really is. This, and the importance of 
the subject, must be my excuse. 

The position I took up in my previous letter was that 
I refused to accept the truth of Mr. Brunner’s asser- 
tion, that we were losing our supremacy in mechanical 
engineering, and that if there was any danger of our 
doing so, it would be attributable to other causes than 
our declared inferiority to our neighbours in technical 
education. 

Mr. Thwaite begins his letter by saying how much 
Watt was indebted to Black, and how much Fairbairn 
was assisted by Unwin, &c., which I am quite ready 
to concede; but I simply used these as instances to show 
that our supremacy was built upon the practical and 
experimental, rather than upon the technical and scien- 
tific; and to disprove this position it would be necessary 
to reverse the order, and show that Professor Unwin was 
assisted by Fairbairn, and Black largely indebted to Watt, 
for the production of something which he never claimed. 
The figure of the block of marble I entirely indorse; but 
surely I may claim that it was the ‘‘trained hand and 
knowledge” of the practical, rather than the scientific 
engineers, that have—from the rough lumps of iron ore— 
built up the steam engine to be a “‘ thing of beauty and a 
joy for ever,” and if, when there was no scientific develop- 
ment or technical training, such as we have to-day, we 
attained to a position of eminence, much more should we 
— be — = maintain it. , P , 

must disclaim any intention of speaking disparagin 
of Russian and German technical education, pong cd 
my quotations being from their own countrymen, the one 
a professor and the other a highly educated man, holding 
a very good position, and passed amongst the first, if not 
the first of his ~~ at the university—but what I do main- 
tain is, that a highly technical or scientific training, with- 





out having first the necessary practical, is, for the great 
majority of men, positively injurious, making them too 
idealistic, unfitting them for putting their ideas into a 
practical form, and giving them a distaste for the ‘‘com- 
mon round and daily task” of a plodding mechanical 
engineer ; as Bacon forcibly puts it, ‘“‘ Studies teach not 
their own use; but there is a wisdom without them, 
above them, won by observation.” 7 

I think Mr. Thwaite particularly unfortunate in his 
reference to Russian engineers ; the German I am not so 
well acquainted with, though I have heard of Borsig’s 
splendid locomotive works closing ; and I have heard that 
the head man at Krupp’s was English, but cannot vouch 
for the truth of it. I know, however, our countrymen do 
play a considerable part in the mechanical development of 
that and other countries; as for example, John Cockerill 
in Belgium, and Brown in Switzerland. General Todleben 
was altogether a military engineer ; Chernoff I do not 
know so much about, but Jablochkoff is an electrical 
engineer, and the last time I passed his place in St. 
Petersburg, it was cold and dead as a stone in the 
moonlight. . 

Of Rankine I would speak in terms of the highest admi- 
ration; but Mr. Thwaite himself acknowledges his work 
to lie chiefly in the direction of civil engineering ; I am, 
however, free to admit that it is very difficult to distin. 
guish the dividing line between mechanical, civil, or even 
electrical engineering; but, again, to disprove my posi- 
tion, it would be necessary to show that not only are 
Russia and Germany ahead of us in technical training, 
but that, as aconsequence, they are ahead of us in me- 
chanical manufactures and progress also. 

What I took exception to in Mr. Brunner’s remarks, 
had reference particularly to the broad lines of mechanical 
engineering, as exhibited principally in the manufacture 
of stationary, marine, and locomotive engines, not even 

oing into the smaller machines of Richard Arkwright, 

atthew Murray, Richard Roberts, &c. 7 

Now, Sir, with your permission, I would like merely 
to state what the ‘‘ other causes” mentioned above are, 
and, first, I would say the arbitrary proceedings of trade 
societies, which tend to destroy personal and individual 
effort and excellence, sometimes even encouragin 
“ strikes,” which are simply a barbarous method o 
settling disputes, ruinous alike to employers and em- 
ployed—and ours have, I am confident, done more to 
develop our rivals’ resources than all their alleged tech- 
nical superiority has ever done. 

Then many of our young men spend a good deal of time 
at cricket, football, horse-racing, and theatres, which 
might be more profitably utilised in acquiring necessary 
and useful knowledge. We must also beware of careless 
and dishonest work ; and, finally, the sooner masters and 
workmen realise that their interests are identical, instead 
of too frequently acting as if they were opposed, to the 
detriment of both, the better will it be for us as a nation. 

Yours respectfully, 


A. L. Logan 
Lancs., August 29, 1888. (Auchtertyre). 








SHADE LINES ON DRAWINGS. 
To THE EpIToR or ENGINRERING. 

Srr,-—The question raised by ‘‘ W. D. T.” in your last 
issue on the above subject has frequently occurred to me 
in the course of my experience. So if you will kindly 
allow me a little space I will try and explain the apparent 
discrepancy. 2 

When a student, I was always taught that when making 
drawings of objects to consider the object as placed in the 
first dihedral angle, as in Fig. 1, all drawings being 
obtained by the object being placed in one of these 
dihedral angles, i.e., one of the four angles contained by 
the vertical plane V P and the horizontal plane H P, 
elevation and plan being obtained by dropping per- 
pendiculars from various points in the object to the V P 
and H P respectively, the V P being then rotated, as 
shown by the arrows in Fig. 1, about the line of inter- 
section, or ground line X Y, until it coincides with the 
HP. In projecting shadows I was always taught to con- 
sider the rays of light as parallel (7.e., for making drawings 
of objects, such as machines, &c.), the direction of the rays 
being such that they shall be all parallel to a ray passing 
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through a cube standing with its faces square to the planes 
of projection, the ray entering the highest, nearest, and 
left-hand corner A and emerging at the lowest and furthest 
right-hand corner B, Fig. 1. The projections of this ray 
E, obtained as before stated, would be such as in Fig. 2, 
in which e! is the elevation, and which comes from the 
highest left-hand corner, and e the plan, which comes 
from the lowest left-hand corner of the paper. This is 
just what ‘“‘W. D. T.’s” friend asserts, and further, if 
““W. D. T.” will again read what he has extracted from 
Andre’s ‘*Plan and Map Drawing,” he will notice that it 
also states this clearly in the same manner. _ 

There seems to be quite a confusion in casting shadows, 
for it is the custom in the drawing office, and, in fact, in 
illustrations generally, to consider the light as coming 
from the upper left-hand corner for elevation and plan. 
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Tf such"were the case the front of the elevation would? be 
in shadow, but this is not shown to be such in drawings 
as a rule, and therefore this would appear to be equally a 
reductio ad absurdum. 

I think it may be considered that draughtsmen follow 
the practice adopted by ‘“‘W. D. T.” in an arbitrary 
manner, without regard to geometrical principles, in the 
same way as they doin projecting end views and trans- 
verse sections, by placing an end view of the firebox of a 
locomotive boiler at the firebox end of the drawing, and 
the smokebox end elevation at the smokebox end of the 
drawing. This, they tell me, is done for convenience for 
the sake of reading off contiguous dimensions, But we 
know that, geometrically speaking, thisshould be vice versd. 

Thanking you for a space, 

am, Sir, yours truly, 
Epwarp J. M. Davis. 

Winterthur, Switzerland, August 27, 1888, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
considerably excited last Thursday forenoon, and prices 
went up to 40s. 9d. cash per ton for Scotch iron. The 
price of Cleveland warrants advanced to 34s. 1d. per ton 
cash sellers, and that of hematite iron to 44s, 6d. per ton. 
There were further advances in the afternoon, and the 
closing settlement prices were—Scotch, 40s. 74d. per ton ; 
Cleveland, 34s.; hematite warrants, 44s. 44d. per ton. 
Friday’s market was strong, chiefly owing to an announce- 
ment from America of an advance of 6s. per ton on the 
price of muck bars and 2s. per ton on the price of old 
rails. There were several more inquiries for pig iron from 
America, and large shipping orders were reported as 
having been secured by one or two ironmasters, The 
price of Scotch iron advanced during the forenoon to 
40s, 9d. per ton cash. For Cleveland iron sellers quoted 
84s, 24d. per ton cash, and hematite iron changed hands 
at 44s. 6d. cash. Further advances were reported in the 
afternoon, the settlement prices at the close being— 
Scotch, 41s. per ton; Cleveland, 34s. 44d. ; hematite iron, 
44s, 74d. per ton. The sharp rise in the afternoon was 
largely due to the fact that some of the brokers who had 
oversold accounts requiring to make repurchases. A 
large amount of business in pig iron was done on Mon- 
day, and prices were run up all round. Everything 
seemed to favour holders. rge shipments were re- 
ported, a considerable decrease in stocks took place, 
special brands were advanced in price; and some fresh 
contracts were reported. As was the case on Friday, the 
“bears” had another severe pressure. The price of Scotch 
iron was run up 9d, per ton to 41s. 9d., but there was a 
decline before the close of the market. Cleveland iron 
closed 64d. per ton up; and the price of hematite iron 
advanced 44d. per ton. The settlement prices at the close 
were—Scotch iron, 41s. 6d. per ton; Cleveland, 35s. ; 
hematite iron, 45s. These figures show an advance of 
4s. 6d. in the price of Scotch iron since the month of 
May, and in the prices of Cleveland and hematite iron of 
4s. 1d. and 4s, 3d. per ton respectively. The market did 
not show any of the excitement yesterday which charac- 
terised it during the preceding few days. The price of 
Scotch iron oscillated between 41s. 64d., 41s. 4d., and 
41s. 54d. per ton, the market closing in the forenoon with 
buyers at the last-named quotation. No cash business 
in Cleveland iron was reported, but there were some for- 
ward sales at 35s. 14d. down to 35s. per ton, with buyers 
at the close at 34s. 74d. per ton cash, and 3d. more one 
month ; but hematite iron maintained the advance at 45¢. 
cash, and closed with buyers offering 1d. per ton lower. 
The excitement was renewed in the afternoon market, 
when the price of Scotch iron was run up to 41s. 11d. per 
ton cash and 42s, 2d. one month, the market closing with 
buyers a little easier. Makers again advanced their 
prices for special brands, Gartsherrie No. 3 being 6d. 
up, and Coltness and Summerlee No. 1, 1s. up in the 
course of the forenoun. The market was very strong this 
forenoon, and a large amount of iron changed hands, 
42s. 3d. per ton for Scotch iron being reached. The price 
then fell a little, and the market was still active in the 
afternoon. A portion of the strength which the market 
is now showing is owing to the disposition on the part of 
the outside public to invest in warrants in the confident 
belief that the early future of the iron trade will show a 
very great improvement upon the condition of things that 
has prevailed for some time. The shipments continue to 
keep up to the mark. Last week they amounted to 
10,086 tons as compared with 8543 tons in the correspond- 
ing week of last year. They included 2360 tons for the 
United States, 717 tons for Canada, 130 tons for South 
America, 106 tons for India, 250 tons for Australia, 1385 
tons for Italy, 115 tons for Holland, 200 tons for China and 
Japan, smallerquantities for other countries, and 5194 tons 
coastwise, One blast furnace has been blown out at Shotts 
Iron Works, and another at the Wishaw Works of the 
Glasgow Iron Company, so that there are now 86 fur- 
naces in actual operation, as against 65 at the same time 
last year. The stock of pig iron in the public warrant 
stores stood at 1,008,758 tons yesterday afternoon, as 
compared with 1,008,718 tons yesterday week, thus 
showing for the week an increase of 40 tons. In this con- 
nection it is interesting to note that there has been a sub- 
stantial decrease in the stock of Middlesbrough pig iron 
held in store at Port Dundas, Glasgow, no fewer than 
20,000 tons over the eight months of the present year. As 
against this showing, there is the outward increase of, 
roundly, 65,000 tons in Messrs. Connal and Co.’s warrant 
stores ; but that is nearly, if not wholly, counterbalanced 
by the large decrease that is known to have taken place in 
the makers’ yards, 


Steel and Manufactured Iron.—The manufacturers of 
malleable iron continue to be extremely busy, and they 








talk with the utmost confidence as to the early future of 
the trade. Prices remain. decidedly firm, and a higher 
range is confidently anticipated. The following are the 
ruling rates, but several makers are getting rather an 
advance on these prices: Common bars, 4/. 17s. 6d. per 
ton; best bars, 5/. 5s.; rivet rods, 4/. 17s. 6d.; angle 
bars, 4/. 17s. 6d. ; nut bars, 4/. 12s. 6d. ; sheets, 67. 12s. 6d. ; 
plates, 5/. 11s. 3d., all less 5 per cent. discount. Those 
makers who declined a couple of months back to contract 
forward at the prices then current have now the best of it. 
Steelmakers are also now in a position to command their 
own terms. Ship-plates have advanced in price within 
the past few days to 7/. per ton, and boiler plates to 
71. 7s. 6d. per ton. Towards the end of last week, how- 
ever, a lot of 250 tons of boiler plates was placed at 
61. 15s. per ton cash, and another large lot at 6. 16s. 8d. 
three months’ open account, 


Further Shipbuilding Orders.—There have been addi- 
tional shipbuilding contracts spoken of during the past 
week, he Clyde Shipping Company has placed an 
order for a large ‘steamer with a Clyde firm. Messrs, 
Murdoch and Murray, Port-Glasgow, have booked an order 
for a large steel cargo steamer for Mr. Hugh Hogarth, 
Ardrossan. Her engines are to be supplied by Messrs. 
Duncan, Stewart, and Co., Glasgow. essrs. J. and G. 
Thomson, engineers, Glasgow, have been commissioned to 
construct a set of triple-expansion engines for a large 
steamer which is being built for the Ulster Steamship 
Company, by Messrs. Workman, Clark, and Co., Belfast. 
A contract for a large four-masted steel sailing ship for Mr. 
R. B. Paterson, Greenock, has been secured by Messrs. 
Robert Duncan and Co., Port-Glasgow ; and to the order 
of Messrs. Leith and Muir, Greenock, they have con- 
tracted to build a steel sailing ship of 2760 tons dead- 
weight carrying capacity. In connection with the Port- 
Glasgow shipbuilding trade, it may be fmentioned that 
Messrs. Russell and Co., of that town, have enough work 
on hand to keep three yards (one of them in Greenock) 
fully going up to the middle of next year. They have 
recently found it desirable to start night shifts in some 
departments of their work. It is expected that orders 
for three new steamers for the Hamburg-American Steam 
Packet Company will shortly be placed on the Clyde. 
The company’s capital is being increased to the extent of 
250,000/. in order to pay for them. The vessels are each 
to be of 3000 tons register. 


Contract for Steam Launches.—Messrs. Paul Jones and 
Sons, Cardwell Bay, Gourock, have just contracted to 
build six first-class steam launches to the order of a 
Glasgow firm. They are to be 20 ft. long and fitted up 
with Neil’s patent expansion engines and coil boilers. 


Clyde Shipbuilding Trade: Launches during August.— 
The output of new shipping on the Clyde during August, 
although the largest for any month this year, was con- 
siderably short of the amount of tonnage launched in 
the corresponding month of last year, which was ex- 
ceptionally large, as it exceeded that of any previous 
corresponding month. Twenty vessels of a total of 
28,659 tons, were launched, being 7676 tons in excess 
of the output in August, 1887, and 18,499 tons 
over that of the same month in 1886. For the eight 
months of the year the output has been 159 vessels, 
aggregating 152,583 tons, being 14,517 tons over the out- 
put in the same period last year, and 40,798 tons in excess 
of the output in the eight months of 1886, but 109,627 
tons short of the output in the corresponding period of 
1883. Thirteen of the vessels launched last month were 
steamers. The most important of them was the gunboat 
Marathon, 3000 tons displacement and engines of 9000 
indicated horse-power, built for the British Admiralty 
by the Fairfield Engineering and Shipbuilding Company. 
There were also included in the month’s output no fewer 
than six steamers ranging from 2100 tons up to 3500 tons. 
The largest sailing vessel included in the month’s output 
was a ship of 1500 tons, Pass of Balmaha, built by Messrs. 
Robert Duncan and Go. for Messrs. Gibson and Clark, 
Glasgow. 


End of the Iron Shipbuilders’ Strike at Aberdeen.—The 
strike of iron shipbuilders at Aberdeen has now come to a 
termination, and work has again been resumed. The men 
held their final meeting in the Lecture Hall Café, on 
Monday, at which it was reported that the deputation 
had interviewed all the employers, and had been promised 
by each that the following advance on the current pay 
would be given: 23. on standing wages, and 5 per cent. 
on piece work until October 31, after which 74 per cent. 
On this guarantee the men have consented to resume 
work, By this strike, which commenced on August 16, 
between 300 and 400 tradesmen, labourers, and boys have 
been deprived of work, 


Telephone Extensions in Scotland.—As is well known the 
Dunfermline Telephone Centre has, for a considerable 
time, had direct communication with Edinburgh, Glasgow, 
Dundee, Alloa, ‘Stirling, Kirkcaldy, and other towns. A 
pretty strong feeling has existed among business men for 
some time that, if it is good to have Dunfermline connected 
with large towns, it would do no harm to have it connected 
with the rising villages of West Fife. The National Tele- 
phone Company, willing at all times to meet the demands 
of their subscribers, have accordingly extended the system 
to Cowdenbeath, Aberdour, and Burntisland. It is the 
intention of the company to switch on all the colliery 
offices between Dunfermline and Burntisland should the 
colliery proprietors become subscribers. Within the past 
few days the town of Dumfries has also been brought 
within the range of the telephone system, the openin 
of an exchange in that town being formally celebra 
last Friday. 

Steel Company of Scotland.—The report of the directors 
of this company for the year ending July 12, 1888, has 
just been issued. It isa favourable one, After making 


very liberal allowances, including 15,000/. for deprecia- 
tion, and adding 2500/7. to the reserve fund, there is still 
left a net profit for the year of 23,827/. 7s. 4d., out of 
which it is proposed to pay 22,302. in shape of dividend 
at the rate of 5 per cent. on the paid-up capital. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull and Barnsley Railway Debenture Holders—im- 
portant Circular.—A circular has been sent out to the Hull 
and Barnsley Railway Company’s first debenture holders 
by Mr. Leigh Holland, chairman of the committee of first 
debenture holders. It says that since the committee was 
appointed, those placed on it have been anxiously engaged 
in considering the future prospects of the railway. They 
are satisfied of the substantial truth of the statement 
made at the Cannon-street meeting, that the ultimate 
payment both of principal and interest to the holders of 
the first debentures of the company cannot be doubted, but 
unless some arrangement is rapidly made for leasing the 
company’s undertaking or for raising the capital neces- 
sary to discharge the same, now being paid out of revenue 
for unpaid land purchases and rolling stock hire instal- 
ments, they do not see an early prospect of the payment 
of debenture interest. They do not think existing circum- 
stances justify the retaining of the services of Messrs. 
Forbes and Swarbick as managing directors, at a cost of 
50007. perannum. They regret the failure to carry out 
the provisional agreement with the Midland Railway 
Company, but have every reason to believe that negotia- 
tions are again upon the tapis which they trust will result 
in an arrangement not less beneficial than that agreed 
upon with the Midland Railway Company. The claim of 
the judgment creditors to seize surplus lands will be 
disputed and carried to the Court of Appeal. 


The Miners’ Agitation in Derbyshire—On Monday 
night Mr. W. E. Harvey, one of the secretaries of the 
Derbyshire Miners’ Association, speaking at a meeting at 
Alfreton, strongly supported the agitation for an advance 
of wages. He did so on the ground that there was now 
an increased demand for coal. He said that the iron 
trade was reviving, as was shown by the largely increased 
number of blast furnaces in operation. The ironworkers 
had obtained a substantial increase in their wages, and 
they were asking for a further advance. The ship-plate 
workers were agitating in a similar direction, and yet 
nothing had been done for the colliers. He mentioned 
that the different miners’ associations in the Midland 
Counties and in Yorkshire intended holding a conference 
to discuss the matter, but he should be personally averse 
to taking any extreme action unless the men were practi- 
tically unanimous. Nothing could be done unless they 
were organised. The meeting strongly supported the 
movement for an advance, and a Serskethedl was passed 
in favour of increased organisation. 


Increase in the Price of Steel.—The agitation for a rise 
in prices of manufactured iron does not affect Sheffield 
houses much. Bessemer steel has, however, gone up 1s. 
per ton on the week, being now quoted 4/. 8s. 6d. for 
billets, cash, at the works. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a large 
attendance on ’Change, and a good deal of business was 
done at higher prices than have recently ruled. Tele- 

rams from Glasgow and other iron centres bore more 
avourable intelligence and showed firmer quotations. 
In consequence of this No. 3 Cleveland pig iron was 
uoted 34s. 6d. per ton for prompt delivery, but makers 
eclined to book orders under 35s. On Monday night 
Messrs. Connal and Co., the warrant storekeepers, had in 
stock at Middlesbrough 255,739 tons of pig iron, being a 
further decrease on the week of 3990 tons. In Glasgow 
the same firm now hold a stock of 1,008,550 tons. ‘The 
continued reduction in stocks, together with the excellent 
shipments at Middlesbrough, have had the effect of 
strengthening prices. The manufactured iron trade is 
improving and a fair amount of work is now being done. 
Fresh orders are being secured at better prices. Iron 
ship plates are not obtainable under 5J. 5s. per ton, and 
angles are quoted 4/, 15s. There is a good demand for all 
kinds of steel, and steel ship plates are now quoted 
61. 17s. 6d. per ton at works. 

The Make and Disposal of Pig Iron in Cleveland.—On 
Tuesday the Cleveland Ironmasters’ Association issued 
from their offices at Middlesbrough the customary monthly 
returns showing the make and disposal of pig iron in 
Cleveland during the month of August. Of 155 blast fur- 
naces built 97 have been in operation, and have produced 
222,514 tons of pig iron, being an increase of 3228 tons 
on July. Stocks of pig iron at Middlesbrough now stand 
at 482,676 tona, being a decrease of 22,224 tons on the 

revious month. The returns are regarded as most satis- 
actory, and those interested in the trade are sanguine 
that these favourable statistics will have a beneficial effect 
upon the market. 


Engineering and Shipbuilding.—Both these important 
industries continue fully occupied, and fresh orders come 
to hand in a satisfactory manner. There are at present 
a very large number of vessels in course of construction 
on the northern rivers, many of which are almost completed 
and will soon be ready for the water. 

The Redheugh Bridge Company.—A few days ago the 
half-yearly meeting of this company was held in New- 
castle. The report, which was a very favourable one, was 





adopted, and a dividend ‘at the rate of 74 per cent. per 
annum was declared. 
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PROTECTION FROM LIGHTNING. 
IN a previous article (see page 115 ante), we dealt 
with the question of protection from lightning from 
the point of view of Dr. Oliver Lodge’s recent re- 
searches, and the older experiments of Professor 
Hughes and Guillemin. As we mentioned at the 








time, the experimental results are to a certain 
extent contradicted by actual practice. If we 
were to be guided entirely by Dr. Lodge’s experi- 
ments we might easily conclude that an ordinary 
solid lightning rod would afford but very little 
protection, or at least that it would not shield 
a building from side flashes which, if not very 
destructive, would be most alarming to the in- 
mates. Now this is not in agreement with ex- 
perience. In this.country we have but little oppor- 
tunity of finding out to what extent our con- 
ductors fulfil their supposed functions, for storms 
are not frequent and are never severe. But on the 
western plains of America, where atmospheric dis- 
turbances are on a much grander scale than here, 
the lightning rod has established itself as absolutely 
essential. It is applied to every building—houses, 
barns, and stables—so that a homestead literally 
bristles with points. In a country where the level 
plain stretches mile after mile without a hillock or 
a coppice, every prominent object becomes a dis- 
charging point through which electricity streams 
each time a thunder cloud drifts across the district. 
At night the ridge of an unprotected house may be 
seen aglow with the blue electric brush, while if 
it be provided with conductors, their points will 
absolutely flame with discharge. Often the elec- 
trified particles of air will furnish a path along 
which a flash will descend from the clouds. In such 
case there is no doubt where it strikes. The air of 
the house is filled with the powerful odour of 
ozone, and the flesh of the inmates creeps from the 
induced current which passes over the skin simul- 
taneously with the discharge from the sky. But, 
in the great majority of cases, no harm is wrought. 
The electricity gets safely to ground through the 
conductor in spite of the self-induction of the rod. 

Rods of different shapes and metals are employed, 
and practice has failed to award the palm to any 
particular form or material. Cylindrical and flat 
rods, both of iron and of copper, have been found 
efficient when properly erected, and, on the other 
hand, both shapes and metals have failed when not 
suitably fixed. Dr. Lodge believes that an iron 
conductor is better than a copper one, founding his 
opinion on experimental evidence deduced from the 
length of spark which can be obtained in an air 
shunt circuit forming a by-pass to a metallic circuit 
traversed by an electric discharge, Fig. 1. He 








argues that the greater the resistance offered by the 
metallic conductor L the greater will be the air 
gap which the spark will leap to relieve itself by 
another path B, The figures obtained were 1.43 in. 
for stout copper wire, and 1.08 in. for similar 
iron wire, showing apparently that the iron wire 
opposed the least resistance to the discharge. 
That may be so, but we would point out that 
the attempt to measure sparking distances to the 
hundredth of an inch is unsatisfactory unless 


‘}done with precautions which are not mentioned 


by Dr. Lodge. If an air resistance is to be 
made the standard of measurement the air must 
be absolutely free from dust, and each spark 
must be taken through a body of air not pre- 
viously submitted to the discharge. The need 
of these precautions must be self-evident to all who 
have experimented with statical electricity. No 
two successive sparks in the open air follow the 
same path ; they appear to leap from dust particle 
to dust particle, seeking for stepping-stones to 
bridge the gap. Again, the sparking distance 
between two terminals rapidly increases after the 
first two or three discharges, and when a path has 
been formed through the air, the gap may be in- 
creased veryconsiderably. In the face of these facts, 
sparking distances measured in hundreds of an 








inch in the open atmosphere have but little quanti- 
tative value, unless they can be reprodu time 
after time with certainty. Dr. Lodge does not tell 
us upon how many experiments he bases his opinion 
that iron rods are better conductors of discharges 
than copper ones. 

The fortuitous character of the electric discharge is 
well exemplified by the following experiments, which 
have been made by Mr. James Wimshurst at our 
suggestion. As is well known, Mr. Wimshurst’s 
laboratory is equipped with influence machines of a 
size and capacity transcending all others, and from 
which sparks up to 15 in. in length, and of enormous 
quantity, can be obtained. He has, therefore, the 
means at command to carry on experimental in- 
vestigations in the region of atmospheric electricity 
on the largest scale, added to an experience of many 
years in which the successful production of electrical 
phenomena has been a constant study. All this valu- 
able apparatus, and his more valuable assistance, 
Mr. Wimshurst is always ready to put at the dis- 
posal of scientific workers, and our thanks are due 
to him for the aid he has furnished us in the follow- 
ing investigation into the comparative security 
offered by different kinds of lightning rods. The 
experiment, or rather the series of experiments, 
had for their object in the first place to determine 
to what extent an electric discharge would exercise 
a selective action if a number of paths were pre- 
sented to it. It was certain that it would display 
some preference, for if a wooden rod and a copper 
rod be placed side by side, lightning will follow the 
metal path and not the wooden one. But will it 
select a copper rod in preference to an iron one, or 
a flat rod in preference to a round ? 

The arrangements adopted followed those of Dr. 
Lodge up to a certain point. In both cases it 
was the sudden or impulsive form of discharge 
that was used. This was for two reasons ; first, 
because it is believed that this kind of flash is 
far more dangerous to buildings than that which 
has a path prepared for it by induction; and 
second, because it is practically impossible to get 
an induction spark to leap into a rod unless it 
be capped with a ball, which is a most serious 
departure from the conditions of actual practice 
and vitiates the conclusions which may be drawn. 
The impulsive flash occurs during a thunder- 
storm when a cloud high in the air suddenly 
discharges into a lower one, and this again dis- 
charges to earth. In such a case the electricity 
strikes for the nearest conductor. But if acharged 
cloud stands over a building for some time before 
striking then it draws electricity from the earth, 
and this produces currents of electrified particles 
of air from all the points of the roof towards the 
cloud. If the building be provided with a con- 
ductor the charge in the cloud may be actually 
neutralised in this way, or there may be an upward 
flash from the rod. In any case the probability of 
the discharge being confined to the rod is far 
greater than with an impulsive flash. In the labo- 
ratory a brush is seen on the point of the rod, and 
the electricity leaks away faster than any machine 
can supply it. 

Fig. 2 shows the arrangement adopted by Mr. 
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Wimshurst in the first series of experiments. The 
terminals of the influence machine were connected 
respectively to the insides of two groups of Leyden 
jars, each group consisting of one two-gallon jar and 
three one-gallon jars. The outsides of these sets of 
jars were connected respectively to two plates E, F, 

etween which the rods were arranged, one plate 
representing the earth and the other a cloud. The 
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rods were laid horizontally upon glass supports, and 
were separated from the imitation cloud at one end 
by distances commencing at 1 in., and gradually in- 
creased inch by inch up to 5 in. At each stage 
twenty successive sparks were discharged from the 
cloud towards the conductor, and it was noted 
which rod was selected. The following rods were 
employed : 

1. 5 ft. of No. 14 B.W.G. copper wire. 

2. 5 ft. ma PR iron wire, 
3. 5 ft. of copper riband of equal section to No. 1 copper 
rod, 2 in. wide. 
4, 5 ft. iron riband equal in section to No, 1 copper 
rod, #in. wide. 
. 5 ft. of No. 14 B.W.G. iron wire inclosed in a thin 
copper tube. 

When the distance from the cloud to the rods 
was 3 in. and their other ends were placed to earth, 
the following results were got : 

The copper rod was selected 6 times. 
»» iron ” ” ” 
», copperstripwasselected5 ,, 
bad iron ” +B ” 
»» COpper-covered iron was selected 2 times. 

The distance between the ends of the rods and 
the cloud was then increased to 4in., and the 
following results obtained : 

The copper rod was selected 4 times. 
»» Iron ” ” 
sy copper stri ‘. 13 
iron ” ” ” 
3» copper-covered rod was selected 2 times. 
With a 5 in. distance the results were : 
The copper rod was selected 13 times, 
iron x 
copper strip 0 
iron ” ” ” 
copper-covered rod was selected 2 times. 


oe 


” 
” 


” 
” 


” 
” 

It would be unwarranted, we think, to draw any 
conclusions from these experiments except that the 
course of the discharge is determined mainly by 
atmospheric conditions, and that a metallic con- 
ductor, if it be of sufficient size to carry the current 
without destruction, may be of iron or copper, and 
round or flat, as may be most convenient. If we 
attempt to reckon up the totals of the three experi- 
ments we find that the copper rod shows the best 
score and the copper strip the next best, but a com- 
parison of the behaviour of the copper strip in the 
second and third experiments shows that this 
method of estimation is very risky. 

Four other experiments were made with bad 
earths, that is, there was an air gap at the foot of 
the rods, as well as one between the rods and the 
clouds. The former was made successively ? in., 
lin., 1b in., and 2} in. Eighty-one sparks were 
passed and an account kept of the rods struck. 
The following are the aggregate results of the four 
experiments : 

The copper rod was selected 11 times 

” iron ” " ’ 
» copper strip 4, 
» Iron ” ” 
»» Copper-covered iron 17 

If we attempt to draw any conclusion it is that 
an iron rod and a copper strip stand on an equality. 
But an examination of the detailed results, which 
are too long to give here, shows that the selection 
was very erratic. One rod would be struck several 
times in succession, and then would be entirely 
neglected for a time, and we are forced to the conclu- 
sion that atmospheric conditions had a great deal to 
do with the path chosen by the spark. When the 
issue was narrowed by using only two rods at a 
time rather more definite results were obtained, 
and the spark exhibited some preference for the 
round rod over the strip. But it was apparently 
the form rather than the metal which influenced 
the selection. 

When witnessing these experiments the conclu- 
sion which presented itself to the mind was thata 
good conductor might be made eitner of iron or 
copper, and be flat or round as was most conve- 
nient for structural purposes. If a perfectly unin- 
terrupted metallic path of a size which will not 
suffer from the heating or deflagrating effect of the 
current be offered to a discharge, the electricity may 
be relied upon to follow it. But it is most important 
that it shall be uninterupted, and this condition is 
difficult of attainment with a lightning conductor. 
The earth contact forms a break which needs 
to be very carefully bridged to render it as 
efficient as the remainder of the circuit, and 
if it be not thus bridged fine-drawn distiactions 
between different sections of rods become mere 
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copper rods mentioned above be laid side by side, 
and one be connected metallically to the earth plate 
while the other is kept }in. away and the gap 
bridged by a piece of thick brown paper soaked in 
water, the spark will select the metallic circuit 
every time. It does not matter whether the copper 
or the iron be the metal with the bad earth; it is 
always shunned and the other rod is followed. Mr. 
Wimshurst has made some experiments with earth 
plates, which are most instructive, as showing the 
very ample surfaces which they require to have. A 
model house was taken with a flat metal roof 8 in, 
square. The house was divided by floors into 
three stories, and in the upper room there were 
metallic brackets, representing gas and water 
fittings, projecting from the walls. Down the side of 
the house ran a copper lightning rod which could be 
put to earth in various ways. The gas and water 
pipes were also connected to earth. Over the 
house stood a copper plate representing a cloud. 
This plate was connected to the outer coating of 
one Leyden jar, while the outer coating of the 
other jar (Fig. 2) represented earth. In the first 
instance the conductor was connected metallically 
to earth and successive sparks were passed into it 
from the cloud. There was then no sparking 
between the metallic roof and the gas and water 
fittings, either when the roof was connected to the 
conductor or when it was not. Apparently all 
was safe, although, as we shall show later on, the 
plan of connecting metal roofs to the lightning 
conductor is not without danger. An artificial 
earth was then interposed between the bottom of 
the conductor and the Leyden jar, by aid of a 
porcelain dish partly filled with damp garden mould. 
A layer of earth about 1 in. thick was first placed in 
the dish, and on this were laid two metal plates, 
each measuring 74 in. by 3fin. The adjacent long 
edges of the plates were separated by 24 in. Over 
the whole another layer of earth, 1 in. thick, was 
laid, and the entire mass firmly consolidated by 
pressure. One plate was connected to the lightning 
conductor and the other to the outside of the Leyden 
jar, the discharge having to pass through the mould 
between the edges of the plates. The degree of 
humidity of the mould was in excess of that ordi- 
narily existing in garden ground at a depth of 
4 ft. or 5ft, The influence machine was then 
worked and sparks passed from the cloud to the 
conductor in rapid succession. In every case a 
part of the discharge leaped from the roof across 
14in. of air to the gas bracket and got to earth that 
way. When the roof was connected to the light- 
ning rod the current had no difficulty, of course, in 
reaching the gas fittings. But when this connection 
was broken, the spark had first to leap from the 
rod to the roof and then from the roof to the gas 
pipe before it could find the easy path it required. 
These experiments put in the strongest possible 
light the need of having a very large surface at the 


~| earth plate of a lightning rod. Twenty-eight square 


inches were provided for the escape of a spark 
which must have been infinitesimal compared with 
a flash of lightning, and yet they were utterly in- 
sufficient for the purpose. The discharge was 
ready to dart out of the rod wherever an 
easier path was to be found. If it had been 
a real flash it would have displaced the coping 
or rent the wall in its path to the metal roof. The 
damage did not occur at the earth plate. A little 
disturbance there might be viewed with unconcern, 
but it is quite another affair to have a flash of light- 
ning hunting round the inside of a house to find a 
road leading to earth. Yet if an impulsive flash 
enter a rod this result will certainly happen if the 
ground contact be insufticient. Most people who 
have dabbled in electricity have unexpectedly 
proved this on their persons in attempting to 
discharge a Leyden jar. If one end of the usual 
discharging tongs (without the glass handle)~ be 
applied to the outside of the jar, and then the other 
end to the knob, no effect is felt by the operator. 
But if, in manipulating the upper arm, he inad- 
vertently allows the lower arm to leave the surface 
of the jar by a fraction of an inch, then he gets a 
share of the contents of the jar, which teaches him 
a lesson of caution he never forgets. He is just 
in the position of a man standing beside a lightning 
conductor with a poor earth contact. 

In towns the underground pipes lie very tempt- 
ingly to hand for connection to conductors, and we 
do not see why they should not be used. The water 
pipes are no doubt better for the purpose than gas 
pipes, as there is generally sufficient leakage from 
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vicinity. But any pipes which are jointed metal to 
metal may be used with impunity. It may be that 
the electricity will have to travel a considerable dis- 
tance before it all escapes, but there is no fear of its 
entering the neighbouring houses. The electro- 
static capacity of a system of mains is so great that 
it is impossible for it to be charged to a dangerous 
potential by a single flash, even supposing there 
were no leakage. In a previous article wereferred to 
the fact that the immense lead roof of the dome of 
St. Paul’s was insulated at one time, and yet held 
all the flashes it must have received without harm, 
and it is certain that long lengths of pipes would 
act in a similar way. Of course they must be 
metallically connected with each other; joints of 
india-rubber or white lead would interpose very con- 
siderable resistance to the current. Failing pipes, 
an earth plate must be used. It cannot be too 
large, and it must be placed in ground which is 
damp in the dryest summer. 

It is an established practice to connect all 
metallic roofs to lightning conductors, and Dr. 
Lodge recommends it. Since the date of his lec- 
ture, however, there has been a notable example of 
a building on the Continent in which the roofs were 
so joined, being struck by lightning and set on fire, 
Now Mr. Wimshurst’s experiments, detailed above, 
have shown that when there is a bad ‘‘ earth” to 
the conductor the lead roof serves to convey the 
current to all parts of the building, so that a person 
standing in the upper story runs the greatest pos- 
sible risk of being struck, particularly if his body 
offers a convenient path to a water or a gas pipe. 
This is more particularly true if the lightning rod be 
connected to the roof. If it be not connected then 
there is the possibility that the discharge may find 
an escape without entering the roof at all. In one 
experiment the earth contact was represented by 
a break in the conductor, % in. long, filled with a 
tube of wet paper tightly rolled round the two sepa- 
rated ends. When an impulsive flash leapt from 
the cloud there were always sparks inside the house, 
a part of the current escaping by the imitation gas 
pipes every time. When the earth contact was 
good there were no sparks, but there is reason to 
think that the upper floor of the house was even 
then a dangerous locality, as will be seen from 
another experiment. 

When a thunder cloud stands over a district it 
attracts a charge of opposite name in the earth and 
buildings beneath it, and when the cloud discharges 
itself this induction charge is set free. Now it is 
argued in the case of a lead-covered house that this 
charge may spark off and do some damage, and there- 
fore a path should be provided for it by connecting 
the metal to the lightningrod. Further, Dr. Lodge 
considers that a lead roof may play a very useful 
part from its electrostatic capacity. He likens it 
to an air vessel or a pump, and suggests that it 
receives and stores a part of the flash and then 
gradually emits it, thus reducing the rush in the 
conductor, and preventing the pressure in it becom- 
ing so great that sparks will flash off from inter- 
mediate parts of the rod. If we endeavour to 
verify this experimentally by connecting the cloud 
over the model house to the inside of a Leyden jar, 
while the foot of the conductor (which must termi- 
nate in a knob) is connected to the outside, then we 
find that by presenting a knuckle to the roof we can 
draw a spark every time the cloud discharges. 
This happens whether the roof be connected to the 
conductors or not, but the spark is the sharper when 
the two are joined. If, however, under the latter 
condition one finger be placed on a gas bracket while 
another is presented to the roof, a comparatively 
severe shock is felt. Under the conditions of an 
actual storm this shock might be veryserious. For 
instance, a man washing his hands in a fixed basin, 
with a metal waste pipe would be in a perilous 
position if under a lead roof connected to a lightning 
conductor. Again, a house with composition gas 
pipes would be very likely to be set on fire if a flash 
struck into them, for the metal would melt and the 
gas be ignited. The danger can be minimised by 
connecting the roof to the ground by its own con- 
ductor, quite independently of the lightning rod. 
When this is done in the model house no shock is 
felt, even when the hand is interposed between the 
roof and the gas bracket. As a matter of fact, it 
would be difficult to find an instance of an insulated 
roof, for the down spouts generally are in metallic 
connection between the covering and the ground. 
Of course, they cannot be relied upon to make good 
‘‘ earth,” but if the roof be only protected from a 
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rod, any charge it may get inductively will not 
greatly matter. 

The outcome of these experiments is to restore our 
confidence in the ordinary lightning conductor, 
which had been a good deal shaken by Dr. Lodge. 
They show that the causes of failure are to be 
sought rather at the ends of the rod than in the 
conductor itself. At the bottom it is most essential 
that a perfect earth contact should be secured ; 
without this a lightning conductor is a gratuitous 
source of danger. At the top there must bea point 
at each stack of chimneys or other projection, for it 
is not safe torely upon a large area of protection 
from a single terminal. Metal roofsshould be kept 
away from contact with the lightning rod, and 
so should gas and water pipes. If not they 
provide an open road for the distribution of 
lightning within a house. At the same time, addi- 
tional security is gained by providing all large 
masses of metal with independent conductors so 
situated that they cannot easily become paths for 
electricity from the clouds. Thus, if by any chance 
the current should overflow from the main con- 
ductor, it will soon find a ready path, and will be 
prevented from darting backwards and forwards, 
trying first one piece of metal and then another. If 
these precautions be observed there should be little 
danger from lightning, whether the conductor be 
round or flat, or be of iron or copper. 





THE BRITISH ASSOCIATION. 

Tuis year the British Association for the Ad- 
vancement of Science has, for the second time in 
the course of its career, gone to Bath to hold its 
annual congress ; the present being the fifty-eighth 
of the series. The meetingcommenced on Wednes- 
day last in that picturesque western city—once the 
brilliant capital of fashion and frivolity—but now 
sitting sedate enough in faded gentility, like an 
ancient belle enforced to morality and the mineral 
waters by the fickleness of man and the legacy of 
past dissipations. 

The President this year is Sir Frederick Bram- 
well, although there seems somewhat a want of 
fitness in selecting an engineer for presiding over a 
meeting held at a city so little connected with en- 
gineering as Bath. The geologist, antiquarian, or 
ethnologist might each find a fruitful theme in dis- 
coursing upon their respective studies in relation to 
Bath and its surroundings, but to the engineer 
there is no local inspiration, if we may judge by 


the President’s address, and Sir Frederick Bram- | . 


well is far too experienced to let an opportunity 
for a successful hit pass without notice. 

However, the exponents of the ‘‘ vile mechanic 
arts,” who have no more claim to distinction than 
mere utility, must be thankful to get a President in 
where they can, but one cannot help thinking how 
much more, according to the fitness of things, it 
would have been, had Sir Frederick occupied the 
presidential chair last year at Manchester, or the 
year before at Birmingham, or were he elected to 
take that position next year at Newcastle, or in 
1891 at either Leeds or Cardiff, whichever of the 
two may then have the honour of entertaining the 
‘* Votaries of Science.” 

The Bath meeting can hardly expect to compare 
in point of numbers with some of the monster 
gatherings which have been held from time to time 
in the more important centres of population, but to 
judge by appearances there is a very fair attend- 
ance. The hotels of course are all fully occupied 
by visitors, many of them “ distinguished,” and 
there is a good prospect that the sections. will be 
well attended throughout. On the last occasion of 
the Association meeting in Bath, in the year 1864, 
Livingstone was the chief man on whom all eyes 
were turned. We look in vain through the list of 
members for a name so likely to live as that of the 
great African explorer; and even the lesser lights 
of that meeting, Bishop Colenso and Captain 
Speke, would be not easy to match in their own 
field at the present gathering. Still the names of a 
great many men eminent in the scientific world are 
now collected at Bath, and it may be that the per- 
spective of time will add lustre to reputations which 
we are too close to now, in order to estimate their 
true dimensions. 

The business of the sections commenced yester- 
day, when the presidential addresses were read, the 
various meetings being held in different parts of the 
city. In Section A, Mathematical and Physical 
Science, Professor G. F. Fitzgerald occupies the 
chair, Professor W. A. Tilden is in charge of 








Section B, Chemical Science. Professor W. Boyd 
Dawkins presides over ©, Geology; Mr. W. T. 
Thiselton-Dyer over D, Biology; Colonel Sir 
C. W. Wilson over E, Geography ; Lord Bramwell 
over F', Economic Science and Statistics; whilst 
Mr. W. H. Preece has charge of the Mechanical 
Science Section, G. Anthropology (H) is looked 
after by Lieutenant-General Pitt-Rivers. 

A long list of excursions has been prepared for 
the two days usually devoted to those jaunts, but 
few of these are of interest from the point of view 
likely to be of special interest to our readers. A 
trip is to be made to-morrow to the Box and 
Corsham Quarries, another to the Severn Tunnel, 
and yet another to the Barry Dock. 

There are six evening meetings down on the list, 
the first having been held yesterday at the Drill 
Hall, when the past President, Sir H. E. Roscoe, re- 
signed the chair in favour of Sir Frederick Bram- 
well. Yesterday evening the mayor gave a soirée 
in the Assembly Rooms. To-night Professor Ayr- 
ton will give a discourse in the Drill Hall on ‘* The 
Electrical Transmission of Power.” On Monday 
evening Professor Bonney will discourse at the 
Drill Hall on ‘*The Foundation Stones of the 
Earth’s Crust.” On Tuesday next there will be 
another soirée in the Assembly Rooms, and on 
Wednesday the concluding general meeting will be 
held in the Drill Hall. For the present we only 
propose dealing with the proceedings of the first 
meeting, i.e. that of Wednesday evening last. 

The usual proceedings having been gone through 
and Sir Frederick Bramwell having taken the 
chair, he commenced to give the annual presi- 
dential address. After some preliminary remarks, 
he went on to point out that the last time upon which 
a purely engineering member filled the chair was in 
1875, when Sir John Hawkshaw was President at 
the Bristol meeting, for although Sir W. Siemens 
was President at Southampton in 1882, it was as a 
physicist rather than as an engineer that he occupied 
the position. Sir Frederick went on to state that 
it is said Section G does not contribute much to pure 
science by original research ; ‘‘ But,” he went on 
to say, ‘* when engineers such as Rankine, Siemens, 
Sir William Thomson, Fairbairn, or Armstrong 
make a scientific discovery, Section A says it is 
made, not in the capacity of an engineer, and 
therefore does not appertain to Section G, but in 
the capacity of a physicist, and therefore apper- 
tains to Section A. But what then? This 
Association is for the ‘ Advancement of Science,’ 
and I wish to point out to you that for the 
Advancement of Science it is absolutely necessary 
there should be the Application of Science, and 
that, therefore, the section which as much as any 
other (or, to state the fact more truly, which more 
than any other) in the Association applies science, 
is doing a very large share of the work of Advancing 
Science.” The President, in connection with this 
subject, went on to refer to those who would find 
fault with scientific research, in the spirit of a 
toast attributed to a pure scientist, “‘ Here’s to the 
latest discovery, may it never do any good to any- 
body.” An anecdote, by-the-bye, which we think 
is generally allotted to pure mathematics. 

Sir Frederick next proceeded to give particulars 
of some early discoveries and researches in the field 
of science. He referred to the fact that Galileo 
and Torricelli had been led to investigate the ques- 
tion of atmospheric pressure by the failure of a 
pump-maker to raise water with his pump above a 
certain level, and that Sir Kenelm Digby disputed 
the fact altogether that the failure of the pump had 
anything to do with atmospheric pressure, citing, 
in support of his position, that a sucker, when 
applied to a smooth stone, would lift it. This, he 
said, was because ‘“‘each body must have some 
other body in contact with it.” Now the stone being 
in contact with the sucker, there is no reason why 
that contact should be broken up, for the mere pur- 
pose of substituting another body, such as the air. 
Commenting on these facts Sir Frederick said that 
the pump-maker should have been a member of 
Section G, whilst Galileo and Torricelli would have 
belonged to the A Section of the then ‘‘ Associa- 
tion for the Advancement of Science.” The Pre- 
sident did not place Sir Kenelm Digby. Probably 
he also would have been found in A; and indeed 
it is easy to imagine him still complacently holding 
forth, his theory bears such a strong family like- 
ness to a good many still broached. 

Continuing his address Sir Frederick stated that 
electricity was known in its simplest form (produced 
by rubbing amber) to the Greeks, Afterwards it 





was produced by glass cylinder and plate machines. 
A century ago it was obtained by the influence 
machine, The discoveries of Volta, Galvani, and 
Davy did not give any great impetus to this branch 
of physical science. In 1823, however, Ronalds 
constructed an electric telegraph, and in 1837 it 
was put into practical use, and from that time the 
progress was rapid. Referring to electric lighting 
the address dwelt on the evil effects of the Electric 
Lighting Act of 1882. In regard to prime movers 
the President drew an interesting comparison 
between the work done by the steam engine in pro- 

lling a ship and the number of men that would 
Ss required to row her galley fashion. Supposing 
her to be a modern Atlantic liner and the length to 
be 600 ft., room might be found for as many as 400 
oars on each side. If each oar were worked by 
three men there would be 2400 in all. Supposing 
six men could develop one horse-power, there 
would be 400 horse-power. Double the number of 
men and there would be 800 horse-power, with 
4800 men at work, and at least the same number in 
reserve if the journey is to be carried on con- 
tinuously. Contrast these puny results with the 
19,500 horse-power given forth by a large prime 
mover of the present day, such a power requiring 
on the above mode of calculation 117,000 men at 
work and 117,000 in reserve. 

The speaker next reminded his audience that at 
the York meeting he had prophesied that at the cen- 
tenary meeting of the British Association to be 
held in 1931, the present steam engine would 
be a thing of the past, seen only inmuseums. He 
still held to that view, and dwelt on the advances 
made by the gas engine. Since then another form 
of motor has come forward. Looking at the wonder- 
ful petroleum industry there was a future for motor 
engines worked by the vapour of the more volatile 
of these products—true vapour—not a gas, but a 
condensable body capable of being worked over and 
over again. The President referred to the vapour 
engines made by Messrs. Yarrow and Co. ‘‘ Num- 
bers of these,” he said, ‘‘ were now running and 
apparently giving good results ; certainly excellent 
results as regards the compactness and lightness 
of machinery ; for boat purposes they possess the 
great advantage of being rapidly under way.” 
Sir Frederick had seen one of these boats—i.e., 
Yarrow’s ‘‘ Zephyr ” launches—get to work within 
two minutes of the striking of the match to light the 
burner. 

The address next went on to deal briefly with the 
various methods in use for the distribution of 
power. In regard to the heating of houses he 
mentioned the Perkins system, and pointed out 
how the pipes used had been made use of for cool- 
ing the rooms, the effect being obtained through the 
evaporation of ammonia. Mr. Perkins had suc- 
ceeded in making an apparatus, which, without 
engine or pumps, produces ‘‘cold” for some hours 
in succession, and requires, to put it in action, the 
preliminary combustion of only a few pounds of 
coke, or a few feet of gas. 

Sir Frederick had a good deal that was interest- 
ing to say on the subject of heavy guns, and the 
effect of various alloys in working metals, and con- 
cluded a very able address by an eloquent claim for 
the poetical aspect of engineering. e shall deal 
with the further proceedings of the meeting in our 
subsequent issues. 





THE WEATHER OF AUGUST, 1888. 
THE weather of the past month has been slightly 
colder than a typical August ; the rainfall has been 
seasonable as to quantity, though the number of 
rainy days has been unusually large, and bright 
sunshine has been very deficient. The mean pres- 
sure and temperature of the atmosphere at extreme 
sitions of the British Islands to which the Isle of 
n is central were as follows : 




















- | Mean 
Mean Diff = Diff 
Positions. | Pressure. from Normal.) * ture, (from Normal. 

in in deg. 
North ..| 29.81 nil 52 below 3 
South ..| 30.04 above 0,06 59 cat 
West --| 29.91 os q 59 nil 
East | 29.96 o 06 68 below 1 
Central 29.92 pe 02 | 68 os 1 
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The distribution of rain, in amount and frequency, 
may be inferred from the results in the next column. 
The daily general directions of the winds over 
these islands give a resultant wind from W.S.W., 
the normal resultant being from W. Winds from 
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the eastward were experienced on only four days. 
It is, therefore, evident that the mean atmospherical 
pressure, the prevalent winds, and the amount of 
rain were seasonable, but the clouded, humid con- 
dition of the air cut off considerable sunshine and 
caused a slightly lower surface temperature than 
that due to the month. Thunderstorms occurred 
on seven days, chiefly in the latter part of the 
month, and on the east of Great Britain, and 
there was quite a number of small cyclonic 
storms attended with large local rainfalls. Thus 
rain exceeding lin. in twenty-four hours was 
measured on the 2nd at London, 1,26, at In- 
gatestone, 3.20; 13th, at Mullaghmore, 1.24 ; 
20th, at Valencia, 1.25, at Roche’s Point, 1.10; 
2ist, at Jersey, 0.98; 29th, at Pembroke, 1.43, at 


Difference 
from Normal. 





n. in. 
21 | 5 less 0.64 
20 0 43 
22 | 8 
18 . 


Sumburgh .. 
Scilly .. on pas oil 
Valencia more .16 
Yarmouth .. 46 » se 
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Loughborough, 1.60. The pressure of the atmo- 
sphere was greatest, 30.3 in., on the 31st; least, 
29.3, on the 24th. The highest temperature, 85 deg., 
was reported at London, on the 9th; the lowest, 
32 deg., at Lairg, on the 18th. The weather nota- 
tions indicate 6 clear days in Ireland, 4 in the north 
of Scotland ; 10 overcast days in the Isle of Man, 
13 on the east of England ; all other days were more 
or less cloudy. Fog prevailed on 4 days in the 
south-west of England. The warmest periods were 
from the 7th to the 11th, and the 22nd to the 27th, 
inclusive ; but the sky was only partially clear and 
there was very little hot sunshine. The total 
duration of bright sunshine for the four weeks end- 
ing the 27th, estimated in percentage of its possible 
amount, was for the United Kingdom 34; Channel 
Isles 48, south Ireland and south-west England 38, 
south England 36, central and north-west England 
34, west Scotland 33, north Ireland and east Eng- 
land 31, north and east Scotland 28, north-west 
England 25. The sunshine was 10 per cent. less 
than in August, 1887. The summer just com- 
pleted was meteorologically considered similar to 
that of 1879. 








MANCHESTER SHIP CANAL. 
(Continued from page 66.) 

Sxcrions Nos. 8 and 9 extend from 304 miles to 
the terminus, and comprise the remainder of the 
work on the canal, including the docks and all 
other works at Salford and Manchester. The 
works on both lengths are under the management of 
Mr. L. P. Nott, the contractor’s agent ; his staff con- 
sists of three sub-agents, two engineers, and six 
assistant-engineers, one cashier, and five clerks, 
seven timekeepers, one chief walking ganger, and 
three sub-gangers, and at the end of May 1200 
men were employed on the works. The canal 
company’s supervising staff are Mr. W. L. Bourke 
and an assistant-engineer, from 30 miles 40 chains 
to 34 miles 50 chains; and Mr. J. Kyle and an 
assistant-engineer, from 34 miles 50 chains to the 
terminus, including docks and all other works. 

The land necessary for the construction of the 
works between 304 miles and 35 miles 25.6 chains 
(the terminus) is a total of 740 acres 1 rood 9 perches, 
this is subdivided in the following manner: Land 
for canal (to the locks at 34 miles 27 chains) 216 
acres 3 roods 23 perches ; land for spoil 303 acres 
2 roods 27 perches ; land for diversion of Bridge- 
water Canal at Barton, 1 acre 1 rood 5 perches ; 
land for Manchester and Salford docks, including 
portion of ship canal from 34 miles 27 chains, also 
diversion of Trafford-road, according to the plan of 
new dock arrangements, 218 acres 1 rood 34 perches. 
Of the total quantity of land required for the canal 
works from start to finish, the follcwing is a sum- 
mary : 

: No. acres roods perches, 
Section 1 = 296 24 
“ 2 ess sais ss 311 18 
et Rh 21 
c 4 ee m3 ee 228 0 
a Dl ea 15 
6 Re te 410 15 
ee BN B49 3 
pe 8 and 9... iis ani 9 

Total 


Before leaving the subject of land it may be well 
to mention that the foregoing figures do not at all] 


9 





represent the total quantity which the Canal Com- 
pany have been obliged to purchase. In many 
cases, either from the cutting off of access to 
severed lands, or by clauses which owners, while 
the Act was being passed, secured for their own 
benefit, the purchase of large quantities of surplus 
land was forced upon the company, so that the gross 
total exceeds 4000 acres. No doubt these surplus 
lands, having a frontage to the Ship Canal, will 
eventually prove remunerative to the company. To 
Mr. A. M. Dunlop, the Canal Company’s land agent, 
and his staff, the greatest credit is due for acquir- 
ing peaceable possession of such a number of hold- 
ings comprised in the total. The variety of interests 
and individual difficulties to overcome may be 
vaguely estimated, when it is mentioned that 
nearly 300 landlords and over 350 tenants had to be 
severally considered and bargained with before pos- 
session could be obtained ; this, too, at figures satis- 
factory to the directors of the undertaking. Another 
interesting feature of the case is that the time occu- 
pied in arriving at this satisfactory state of affairs, 
was under eleven months. The great majority of 
claims have been amicably settled and the purchase 
money paid, but a few large cases have been re- 
ferred to arbitration—the company being now in 
possession, either by agreement with the owners or 
through the authority of the Board of Trade—and 
some big fights may be anticipated in the autumn. 
(ne or two small cases have been settled by litiga- 
tion, and there has been the usual percentage of out- 
rageous claims, which must be expected in a series 
of negotiations of this magnitude. 

The earthwork on these sections—Nos. 8 and 9— 
was originally computed, in round figures, at 9,000,000 
cubic yards, of which it was estimated that about 
1,700,000 cubic yards would be rock. Arrange- 
ments have been made to alter the capacity and 
position of the docks at Salford and Manchester, 
and the total quantity of excavation will be thereby 
increased by 500,000 cubic yards. The Bill giving 

wers to make this alteration has passed both 
sen of Parliament, and now only requires some 
trifling formalities to become law ; particulars of the 
alteration will be found in detail further on. 

At 30 miles 70 chains the Barton locks raise the 
water level of the canal 15 ft. ; the estimated quan- 
tities in this work are as follows: 


Granite in sills, quoins, fender, courses, 

copiugs, &c. 45 af ... 126,168 cub. ft. 
Bramley Fall ashlar in roller paths, &c. 8,740 ,, 
Sandstone ashlar in sills, aprons, chain- 

ways, machine pits, &c. . ~) WRROL <6 
Brickwork facing to walls, &c.... ... 8,604cub. yds, 
Staffordshire blue facing to brickwork 21,780 sq. yds. 
Cement concrete under sills in walls, 

&e. ve ad bed of ... 92,200cub. yds. 
Facing to concrete in fine cement con- 

crete ms as om me . 10,120 sq. yds. 
Pitching to approaches to sluices 920cub. yds. 
Greenheart in sills of sluices x 250 cub. ft, 
Double grooves for dams above and 

below upper and lower gates 517 lin. ft. 
Cast ironwork in sluice piers ... 38 150 tons 
Wrought ironwork in gantries, girders, 

stays, &c., in sluice piers... ne 5 re 
Hydraulic establishments, including 

— boilers, accumulator, piping, 


c. 

Row of lock tenders’ cottages. 

ac patent rolling sluices 30 ft. 
wide 


np aa Sa ae 4 No. 
Gate machines for 65 ft. lock ... 


6 pairs 
90 ” - t. ” see tee ” 
Filling and emptying sluices for 65 ft. 
lock 6 No, 
6No. 


vies and emptying sluices for 45 ft. 
7 ie ph super. ft. 


oc is me 
Gates to 65 ft. lock 
45 ft. 


” Lhd ” ” 


At 32 miles 1 chain the Bridgewater Canal will 
be carried over the Ship Canal by the Barton 
aqueduct ; hydraulic lifts will also be provided 
on either side, to enable boats to be lowered from 
the Bridgewater to the main canal, and from there 
lifted up again on the other side, so as not to 
interrupt traflic when the aqueduct is open. In a 
future issue detailed drawings and particulars will be 
given of this most important and interesting work. 

At 34 miles 27 chains the canal proper will ter- 
minate in the entrance locks to the docks in Sal- 
ford and Manchester. The elevation in water level 
gained by the locks at this point is 13 ft. ; the esti- 
mated quantities in this work are similar to those 
above, but the excavation for the docks will now 
amount to a total of 5,550,000 cubic yards. By the 
docks being made larger and longer part of cutting 
29, ‘* Racecourse,” on the old scheme, as part of the 
main canal, will now be merged in the total of dock 


excavation. The main quantities in the new docks 
will be as follows : 


Concrete in walls ... 
Granite in copings 
Bramley Fall in 
courses “" sei ie 
Blue brickwork in face- 
work . bp a 12,000 super. yards 
Excavation for foundations 60,000 cubic yards 
Masonry in opening bridges 15,000 is 
work in opening 
600 tons 


of 100 ,, 
Cast ironwork in opening 
bridges... os ae 100 ,, 

The earthwork on these sections was started on 
April 9, and at the end of May about half a million 
cubic yards had been moved. The first work met 
with on section No. 8 is at 30 miles 50 chains, where 
a ‘* Buette” land dredge excavator is at work ; this 
is a machine of a most important character, and 
will be described in detail and illustrated in a future 
issue, so further reference to it at present is not 
necessary. At 30 miles 50 chains a sump has been 
sunk, and is worked bya 6-in. Wade and Cherries’ 
pump to keep the cutting dry. From 30 miles 
50 chains to 31 miles a cutting has been made by 
this excavator to a width of about 30 ft., and depth 
of 12 ft. ; the material in which it is working is a 
tenacious blue clay with occasional bodies of red 
sandstone rock crossing the excavation. Previous 
to the excavator being set to work, the top portion 
of the cutting between the mileages mentioned, for 
a width of about 200 ft. and depth of 6 ft., had been 
removed by hand labour, the stuff, a sandy loam, 
being loaded into a train of wagons. To the left of 
the canal at 31 miles a river diversion about 
5 chains long, 50 ft. wide, and 15 ft. deep, is 
almost complete; the work, although below the 
river bed, is quite dry, yet only a narrow strip of 
sandy clay bank about 20 ft. wide is left inter- 
vening at either end; hand labour and four barrow 
lifts were employed in carrying out the work. 

Between 31 miles and 31 miles 60 chains, part of 
cuttings Nos. 25 and 26, the surface to a depth of 
about 4ft., and the full width of the canal, has 
been removed by hand. At 31 miles 20 chains a 
steam navvy is at work in a 12 ft. face below the 
shallow excavated. The navvy cut is about 20 
chains long, 45 ft. long, and on an average 12 ft. 
deep. At 32 miles 30 chains a steam navvy is just 
being started in cutting No. 27. About 50,000 
cubic yards have been taken out, but the great 
proportion of this quantity has been executed by 
hand work. Cutting No. 28 is being taken out by 
hand work and a train of wagons. From 33 miles 
40 chains to 60 chains the excavation averages 
about 5ft. deep and 200 ft. wide. The first 10,000 
cubic yards of this cutting was worked by barrows. 
From 33 miles 60 chains to the entrance of the 
docks no work had been started at the end of May, 
owing to the alterations in view, for which Parlia- 
mentary sanction has just been obtained, but in the 
portions of the docks common to both schemes, ex- 
cavations to the extent of about 250,000 cubic yards 
had been executed up to the time of our visit. These 
excavations are very dry, though made in places 
to depths of 25 ft. ; only two sumps worked by 
small pumps, are required to keep them dry. 
Generally speaking, the excavation of the docks 
has so far been in a sandy loam and beds of 
gravel. Steam navvies and Whitaker crane excava- 
tors are employed, and in one part, in a bed of blue 
shale, the work is carried out by hand labour, the 
stuff being filled into skips and lifted by steam 
cranes and loaded into wagons. Through the 
Trafford Park property 800 lineal feet of rubble 
wall, 9ft. high, has been built, and three miles of 
fencing on the sections. 

The main yard and offices on the sections are at 
the dock works, Salford ; but at Barton, 31 miles 
60 chains, a complete set of buildings, offices, &c., 
have been erected. The buildings in the Barton 
yard are an engine shed to hold six locomotives, 
smiths’ shops with five fires, fitting shop, store, 
carpenters’ shop, sawmill, and agent’s and engi- 
neer’s office. In the Salford yard the buildings are 
an engine shed to hold twenty-one locomotives, two 
smiths’ shops with eight fires, fitting shop, two 
stores, sawmill running two saws, hospital with 
twelve beds, nurses’ quarters, &., a six-roomed 
house fitted as a mess-room and surgery, and the 
agent’s office of eight rooms ; three mission halls on 
the section are capable of holding 1250 persons. 


294,000 cubic yards 
144,000 cubic feet 
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there is plenty of accommodation to be had in the | 
neighbourhood. The sections are supplied with | 
water from the Manchester mains. 

The important plant on these sections consist of : | 
One steam launch, sixteen locomotives with from | 
9-in. to 14-in. cylinders, five Ruston and Proctor’s 
steam navvies, two Whitaker steam crane excava- | 
tors, six portable engines of from 10 to 12 horse- | 
power, two 16 horse-power portable engines, four | 
10-ton, two 5-ton, five 2-ton and one 30-cwt. 
steam cranes, six Wade and Cherries’ 6-in. centri- 
fugal pumps, two 16-in. Cornish plunger pumps, 
and six pulsometer pumps, 450 wagons, 1000 wheel- | 
barrows. Seventeen miles of temporary road and | 
four trestle bridges, average length 200ft. with | 
12ft. 6in. clear headway above water level of | 
Mersey, have been built on the sections, For con- | 
venience of landing plant, &c., connection has been | 
made between the existing railways in the locality | 
and the Salford Docks. This entailed the construc- | 
tion of half a mile of elevated railway. For the 
entire distance the road is carried on trestles 20 ft. 
high, and the lines of the Midland Railway, the 
Cheshire Lines Railway, one public road, the Bridge- 
water Canal, and the River Irwell are crossed by 
this structure. 

Since the time of our visit in May the work on 
the canal has been carried on with vigour, the totals 
of excavations up to the end of July—the last re- | 
turn—are as follows : 


To the end of April, 1888. 








ock , 
Soft =... a2 tis ... 1,825,652 
Total iad .. 1,840,126 
Return for May. 
Rock ... i ved a 21,371 
Soft... i fe .- 1,009,052 





Total... .» 1,030,423 





|of data from which engineers can draw their own 





Return for June. 
Rock ... ka ais - 46,183 
Soft .. re Bes ... 1,170,320 
Total is .. 1,216,508 

Return for July. 
Rock ... see is Re 52,251 
Soft ... tie roe ee 998,709 





Total ot ... 1,050,960 
Grand total to date of last return 5,138,012 cubic yards. 
Considering the unprecedented wet weather which | 
prevailed during the month of July it will be) 
noticed that the return compares favourably with | 
those of preceding months, 
(To be continued.) 
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The Practical Engineer's Handbook. By Watrsr S. 
Horton, Civil and Mechanical Engineer, Author of 
‘The Works Manager's Handbook for Engineers,” &c. 
London : Crosby Lockwood and Son. [Price 18s.] 

THis work may perhaps be divided into two/| 

portions, one of which has been compiled from | 

papers read before the different societies and from 
articles appearing in the technical journals, and the 
other part of the book is that in which the author 
has relied upon his own information. The ab- 
stracted part may be useful, as it contains a supply 








conclusions ; but in the second portion some serious 
blunders appear, and we fear readers of the work 
will scarely find Mr. Hutton a sure guide so far 
as regards the more scientific fields of the pro-| 
fession. We ought not perhaps, if we acted on| 
the mutual admiration system, to be hard on the 
writer, for he has proved in this work that he is a 
pretty constant reader and admirer of ENGINEERING, 
having ‘‘lifted” from qur columns a very large 
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|number of the ‘‘ well-executed” engravings with 
| which his work is illustrated, without, however, ac- 
knowledging their source. The volume is divided 
| into six sections, the first and the least satisfac- 
tory of which is devoted to the consideration of 
|air, wind, and wind motors, water and water 
| motors, heat and fuel, gas and gas engines, com- 
bustion, &c. In this section we note an extra- 
ordinary blunder on page 5. Putting the author's 
statements on this page into symbolic language, we 
write 

V, =initial volume of air, 

V,=final volume of air, 

P, =initial pressure, 

P, =final pressure, 

T, =initial absolute temperature, and 

T, =final absolute temperature. 


Then taking the case of T,=60deg. Fahr. = 
521 deg. absolute, Mr. Hutton asserts that 


v,=F:i Vi, Tr—28 deg. 
* PR, ° T;=28 deg.’ 
instead of 
—P,; Vi T, 
 - ab 


Further commentary is unnecessary. 

Somewhat further on in the same section, after 
some imperfect directions for ascertaining the flow 
of streams, we come across directions for measuring 
water by the flow through an orifice, in which the 
writer confuses the coefficient of velocity with the 
coefficient of discharge, putting them equal to one 
another, whereas the coefficient of velocity is nearly 
always considerably greater ; the two only becoming 
equal when there is no contraction of the issuing 
jet ; but of this the author does not appear to be 
aware. The chapter on water motors is very in- 
complete, and we of course have the inevitable 
‘* practical” rules for designing turbines. What is 
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the practical part of such rules we have never been 
able to discover, save that by them any ignoramus 
can design a bad turbine in double the time that it 
takes an intelligent draughtsman to design a good 
one. If such abominations as these ‘‘ practical” 
rules were employed in English turbine works it 
would not be difficult to understand the favour with 
which scientifically designed American turbines are 
meeting with in this country. 

In treating of hot air engines the author states 
correctly enough that the efficiency cannot be 
greater than 


Higher temperature — Lower temperature 
Higher temperature ‘ 


but he does not indicate that absolute temperatures 
must be taken, and some readers might therefore 
be led astray. 

On page 84 the author gives an equation fer de- 
termining the volume of hot air evolved by combus- 
tion, which contains at least three blunders, one of 
which, however, is doubtless a printer’s error, the 
bracket being omitted within which the two tem- 

eratures should be inclosed. The second error is, 

owever, of a more serious character, the coefficient 
of expansion being given for Centigrade units, 
whereas, from the context any reader would con- 
clude that Fahrenheit units were intended, while 
the third mistake is worse still, the equation being 
given as true for all initial temperatures, though it is 
only of the correct form when the temperature of 
the air entering the furnace is 0 deg. C., which is 
certainly not the ordinary condition of affairs. 

Passing on to Section 2, which deals with evapo- 
ration, boiler shells, boiler furnace tubes, Board of 
Trade, Lloyd’s, and other rules for steam boilers, 
we find a considerable improvement in the quality 
of the matter provided, due to the fact that Mr. 
Hutton has been in the main content to act here 
simply as a compiler, and has succeeded in collect- 
ing into a comparatively small space a large amount 
of valuable data, giving amongst other things the 
results of boiler tests made under a large number 
of varying conditions. 

The next section treats of steam, condensation, 
condensers, air pumps, water pumps, &c., and is 
interesting as showing the manner in which the 
author, in attempting to carry out his intentions as 
put forth in his preface to the volume, dispenses 
with complex mathematical formula and substitutes 
simple language. As an instance of the simplicity 
obtained, the following occurs on page 244: 
‘*Superheated steam is amenable to the laws of 
permanent gas, and behaves as one of them, ex- 
panding and contracting in the inverse ratio of the 
volume when the temperature is constant.” 
Exactly what the author means by this is not clear, 
but it is at any rate wrong, as the volume varies 
inversely as the pressure, and not in the inverse 
ratio of itself as stated by the author, and even 
were it stated correctly, it appears to us that the 
algebraical expression P V=C T connecting the 
volume pressure and temperature is much clearer 
and simpler, as well as more concise than any mere 
words can make it. This section contains a pretty 
complete and well illustrated description of the dif- 
ferent slide valves and link motions in common use. 

The remaining sections of the book are, perhaps, 
the best of the volume. They treat of the details of 
engines such as conmecting-rods, pistons, and shaft- 
ing, and of the strength of materials, tables being 
given of the average properties of average specimens 
of iron and steel, stone and timber. Of this latter 
we will only state that though the strength of Low 
Moor iron is given on Fairbairn’s authority at 
64,200 lb. per square inch, we believe this to be 
much too high for an average result. 

The chapters dealing with engine details are 
capitally illustrated, a large number of the engrav- 
ings being copied (without acknowledgment of any 
kind) from our pages. 

In conclusion, we can only say that competent 
engineers, who are able to distinguish between the 
accurate and the inaccurate, may find Mr. Hutton’s 
book useful as a collection of data, but, as we have 
pointed out, the work requires some revision. The 
‘*oet up” of the book is highly creditable to the 
publishers. 


Asbestos ; its Production and Use, with some Account of the 
Asbestos Mines of Canada. By Ropert H. JONks. 
London: Crosby Lockwood and Son. 

The manufacture of asbestos into paper, millboard, 

yarn, cloth, and other articles, has been fully ex- 





plained in our columns,* but the methods by which 
the raw material is mined and prepared for ship- 
ment have never yet, we believe, been fully treated 
in any publication previous to the one before us. 
This little work deals principally with the Canadian 
variety of the mineral, noticing only slightly those 
found in Italy and in Russia. Of the latter very 
little is known ; the Italian asbestos is, however, 
very largely used in this country by the United 
Asbestos Company, who own nearly all the mines, 
and assert that the quality is superior to that of the 
American variety. Canadian asbestos is derived 
principally from the countries of Megantic and 
Beauce, in the province of (Quebec, but there are 
indications of it in many other districts. The 
mineral occurs in serpentine, which it traverses in 
irregular veins varying from mere threads to a 
thickness of 3in. and 4in. The fibre always lies 
at right angles to the veins, and consequently never 
exceeds a few inches in length; sometimes it is 
broken once or twice in the width of the vein. The 
quality varies considerably, and in nearly all mines 
there are found large quantities of bastard asbestos, 
which is woody and brittle. The ground is opened 
by quarrying from the surface, and the serpentine is 
got out by blasting. The asbestos is separated from 
the accompanying rock, and is then carefully picked 
over, and sorted into three qualities. 

The author says that mining for asbestos, pro- 
perly conducted, shows a more steady return for 
the money invested, with less elements of risk, 
than mining for any other known mineral. The 
total Canadian output for 1886 is estimated at 2000 
tons by one authority, and at 3458 tons in a report 
published by the Dominion Parliament. The value 
is put down at 41,0001. at the mine. No. 2 ore is 
worth 101. to 111. per ton, and No. 1 ore 16I. to 201. 
at the mine. 

The various groups of mines are treated indivi- 
dually, the prospects and principal features of each 
being described. We notice that the Wolfestown 
Mine is owned by Messrs. John BellandCo., the well- 
known London manufacturers. Of this it is stated 
that ‘‘ a very fair showing of workable veins has been 
exposed on the upper part of a deep cut, which it 
is proposed to intersect at a considerably lower 
level.” Some of the mines contain other minerals ; 
most supply chromic iron, and others -antimony, 
copper, and gold. The Thetford group of mines 
was the first opened, and is still the most important. 
The Coleraine group is four miles distant, and is 
worked principally by the Anglo-Canadian Asbestos 
Company, and by the Scottish Asbestos Company. 
The finest vein of asbestos ever yet worked in 
Canada was discovered at Broughton, and the mine, 
after being worked for a time, has now passed into 
the hands of the Scottish Asbestos Company. 
Other mines occur at Danville and South Ham. 

The work before us is written in a pleasant chatty 
style, and those who are interested in the supply of 
asbestos will find that it contains a good deal of 
information which will be of use to them. 
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NOTES. 
RalLway THROUGH THE State OF MAINE. 
Tue Canadian Pacific Company’s ‘‘short line” 
through the State of Maine, which will save 130 
miles in distance over the Intercolonial from 
Halifax to Montreal, is being pushed on very rapidly. 
At the end of July there were 36 miles of rails laid 
from the Boundary line of Canada and the State of 








* See ENGINEERING, vol. xxxix., page 231. 





Maine towards Moosehead Lake, the large central 
lake of the State. From Greenville at the foot of 
this lake there were laid 93 miles west and 5 miles 
east, leaving a gap of 18 miles to the next length 
of completed road, which was being rapidly filled 
up. From Brownsville west 7 miles of rails were 
laid, and Ship Pond, 10 miles further, would be 
reached in a fortnight. By the end of August it is 
expected the whole distance to Greenville will be 
laid. There remains but 80 miles of track to lay 
on the whole road through the State of Maine. 
The bridge over the Mattawamkeag, the heaviest 
work on the line, will have two spans of 150 ft. and 
two of 100 ft., and the work is being rapidly pushed. 
Altogether between 3000 and 4000 men are at work 
on this line. This work is being executed by the 
Atlantic and North-West Railway which is leased 
to the Canadian Pacific, and the total length from 
Montreal to Mattawamkeag, where it joins the 
Maine Central Railway, will be 323 miles. Of this 
the first section, 100 miles from Montreal to Lennox- 
ville, including the bridge over the St. Lawrence, 
is in part working, the second section, 89 miles, 
which completes the Canadian portion, and extends 
8 miles into the State of Maine, is the former Inter- 
national Railway, which was bought from that com- 
pany by the Atlantic and North-Western. From 
this point, Moose River, to Mattawamkeag de- 
scribed above, is 134 miles. From Mattawamkeag 
to Harvey, on the New Brunswick Railway, running 
arrangements have been made with the existing 
railways. The total distance by this route from 
Montreal to Moncton on the Intercolonial, is 527 
miles. By the Intercolonial it is 656 miles. 


MinERAL RESOURCES OF THE UNITED SraTEs. 

From an advance proof from the United States 
Bureauof Mining Statistics and Technology we learn 
that the consumption in 1887 of domestic iron 
ore was about 11,300,000 long tons, valued at the 
mines at 33,900,000 dols. This is an increase over 
1886 of 1,300,000 tons. The imported ore consumed 
amounted to 1,194,301 long tons, making a total of 
12,494,301 tons of iron ore used during the year. 
From this there were manufactured 6,417,148 tons 
of pig iron, valued at the furnace at 121,925,800 
dols. This was an increase over 1886 of 733,819 tons 
in amount, and 26,730,040 dols. in value. There were 
produced 3,339,071 tons of steel, an increase of 776,569 
tons over 1886. The value of the steel at the works 
was 103,811,000 dols. The total spot value of all 
the iron and steel in the first stage of manufacture 
was, excluding all duplications, 171,103,000 dols., 
an increase of 28,603,000 dols. as compared with 
1886. There was a falling off in the amount of 
gold obtained by 1,900,000 dols., the total value 
being 33,100,000 dols. Silver increased from 
51,000,000 dols. to 53,444,300 dols. (coining value). 
The production of copper was 3,750,000 Ib. The 
average value was 11.4 cents per pound. Among 
the minor metals we find that 114,764 1b. of 
10 per cent. aluminium bronze were produced in 
1887, and 42,617 Ib. of other aluminium alloys. 
Turning to fuel, we find that the total produc- 
tion of all kinds of commercial coal in 1887 was 
123,965,255 short tons, valued at the mines at 
173,530,996 dols. This was an increase on 1886 
of 16,283,046 tons. During the year 7,857,487 
short tonsof coke were manufactured, the largest pro- 
duct ever reached in the United States, and 1,022,419 
tons over that of 1886. Of petroleum there were 
28,249,543 barrels of 42 gallons each, valued at 
60 cents. This was a decrease of 11} cents per 
barrel. The production of natural gas was equiva- 
lent to 9,055,000 short tons of coal displaced. At 
1.5 dol. per ton, this would make the gas worth 
13,582,500 dols. The total value of all the metals 
produced during the year was 250,419,283 dols. 


A Semi-Connapsiste Liresoat. 

The new Inman and International liner City of 
New York, which has just made her first round trip 
across the Atlantic, has as great, probably more, 
lifeboat accommodation than any other vessel afloat. 
In all she carries thirty boats of large size, capable 
of carrying every soul on board in ordinary sailings. 
It has only been possible to carry such a large 
number of boats without unduly encroaching on the 
promenading space by adopting semi - collapsible 
lifeboats. There are sixteen of the ordinary boats, 
ten of ‘‘ Chambers’ patent unsinkable semi-collap- 
sible lifeboats,’ and four of ‘* Berthon’s patent 
unsubmergible lifeboats.” The latter boats are 
now so well known that it is not necessary to 
describe them here. They collapse into one- 
fifth their width for stowage, and it is claimed 
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for them that when wanted they can be ex- 
tended almost automatically, inhaling at the same 
time from 100 to 200 cubic feet of air into eight 
separate air cells between the inner and outer 
skin. Chambers’ boat is of much newer origin. A 
craft of 26 ft. length, 7 ft. beam, and 3 ft. 4 in. 
depth, has a displacement of 11 tons, and affords 
accommodation to forty people. The depth of the 
boat proper is 14 in., but above that is a canvas 
washboard fitted with galvanised iron stanchions 
and rails, and hinged to the gunwale of the boat. 
When raised to be perpendicular the washboard 
locks itself into position by means of stays. In the 
ship the boat only occupies a space 18 in. in depth, 
so that three may easily be placed the one above the 
other, and yet not occupy a greater height than the 
ordinary boat. There are formed around the inside 
of the hull something like forty air-tight compart- 
ments, of over 3-ton space, which gives the boat 
greater buoyancy. The bottom of the boat is so 
arranged that it may be used as a raft in the event 
of its being overturned, and rods and ropes are 
fitted to enable any one in the water to get on to 
such a raft or to right the boat when overturned. 
The seats in the inside of the boat are formed into 
tanks for stores, provisions, and distress signals. 
The advantages of these semi-collapsible boats may 
be appreciated when it is mentioned that had the 
same number of ordinary boats been placed on board 
the City of New York, nearly three times the space 
occupied would have been needed. 


ELEcTRICAL ATTACHMENTS TO SaFE LOcKs. 


The continued increase of skill on the part of 
thieves with appetites whetted for plunder, has 
given rise to further measures of invention for safe 
locks to resist that misapplied ability. Locks of 
the last generation with keyholes well adapted to 
receive a horn of powder, have been displaced by 
permutation locks with small keys, and these in turn 
have yielded to dial locks. The simpler forms, at 
least, of dial locks easily give up the secret initials 
which reveal the oper: sesame by a device consisting 
of two balanced rods of wood attached radially to 
the knob of the dial. A silk twine is attached to 
the end of one rod, which is quite flexible, 
and passes through a small orifice near the end of 
the other rod, which is quite stiff, and at an angle of 
10 deg. to 15 deg. from the first one. On carefully 
turning the knob by means of the silk twine, the 
variations of the length of the chord between the 
rods represent corresponding changes in the resist- 
ance of the knob to turning, and the position of 
such changes on the dial, combined with a know- 
ledge of the mechanism of the type of lock under 
trial, will reduce the number of letters consti- 
tuting the combination from the whole alphabet 
to merely the letters used in the combination, 
and in like manner the chances of opening the 
lock are diminished from millions to one of a couple 
of dozen arrangements of several known letters. 
On some locks the first and last letters of a 
combination can be determined by a moment’s trial, 
and then the intermediate letters, whose order is 
unknown except by experiment. If the combina- 
tion contains four letters, only two attempts are 
necessary to open the safe door. This method of 
operation has been antiquated by the chronometer 
locks, of which the first experiences were rather un- 
satisfactory, the education as to the defects of the 
single and the rigidly attached chronometers being 
decidedly expensive to those interested in the con- 
tents of the safe, but the later forms of double 
chronometer locks, properly connected to the safe, 
are all that could be desired in permitting the 
lock to be moved only at assigned hours, and 
reliably so at such times. Within a few years elec- 
tricity has been introduced as a protection to safe 
doors, by a simple arrangement of wires, so that 
the circuit is closed when the outer door is shut and 
every bolt in place. Any movement which tends 
to opening the safe, or a motion of a bolt, opens the 
electric circuit and rings an alarm at the police 
station. If an electrician had access to the wires 
they could be connected and then cut, and therefore 
secrecy is essential in their arrangement outside of 
the safe. The police authorities are advised as to 
the hours of opening and closing the safe, and the 
alarm sounded at those times merely serves as an 
indication that the device is in operative condition. 
Another electrical application to locks consists in 
operating the tumblers of the lock by electricity, 
and then the bolts are thrown by powerful springs 
which are released when the tumblers are in line. 
The dial can be at any place in the circuit and con- 


nected with electric keys in the stand in such a 
manner that it may be manipulated in the same 
manner as if on the safe door, the distinctive fea- 
ture being that the relation between the dial and 
the tumblers constituting the releasing mechanism 
of the lock is electrical, instead of mechanical in 
the usual manner. The dial may therefore be kept 
in the police station or any other place of security. 


THe Coat Famine 1n Russia. 
The report telegraphed to more than one paper 
this week that Russia, in consequence of the dearth 
of coal, contemplates revoking the duty on the 
English article is, we fear, premature and unlikely 
to be realised. Were the famine certain to be of a 
permanent character, then such a step might be 
resorted to by the Russian Government; but the 
scarcity of fuel is purely temporary, and is likely 
to correct itself at no distant date. The primary 
cause of the dearth is the heavy snow that fell over 
so great an area of the Continent last year. In the 
spring most of the mines in the Donetz region were 
flooded, and some of the proprietors, being poor, 
could not afford to pump them dry rapidly, while 
others were content to rely for a time upon 
the sale of their accumulated stocks. The re- 
sult was, that as the season advanced, the supply 
from the Donetz valley became reduced to a 
minimum, and speculators took advantage of the 
opportunity to raise the price of fuel to the 
point of the English article, plus the prohibitive 
duty imposed in the Black Sea. Of course, it is 
obvious that as the pits become dry the output 
will again revive and the price will decrease again. 
In fact, it is beginning to decrease already. But 
besides this, there is another obstacle to a cheap 
and ready supply of Russian coal which invites 
Government interference. The Donetz region is 
traversed by a wide network of railways connecting 
it with the Black Sea. These have been mainly con- 
structed by the State, which, moreover, is now 
building, at a cost of 380,000/., a port for coal 
export at Mariopol, in the Sea of Azoff. The feeder 
lines, however, from the pits to the railways, still 
remain to be built, and the coal-mine pro- 
prietors are waiting with folded arms for the 
State to build these also. The official view is 
that the State having provided main lines and a 
port, and imposed a prohibitive duty on the 
foreign article, the coal mine proprietors should 
do the rest. The latter object, on the ground of 
inability, pointing out that in a large proportion 
of instances the Government has built the railways 
ten, twenty, fifty, and even a hundred miles away 
from the pits ; and that the error of design should 
be remedied by the State, not by the coal industry. 
How the matter will end remains to be seen. In 
general, the coal-mine proprietors of South Russia 
are neither rich nor enterprising; and have so 
pestered the Government year after year by their 
clamour for aid that Russia is getting rather sick of 
the coal industry. However, many influential 
officials happen to have an interest in the mines, 
and hence assistance will once more probably be 
forthcoming. It would be very nice, of course, if 
England could recover the export of 2,000,000 or 
3,000,000 tons of coal to the Black Sea, which 
she enjoyed until a year or two ago ; but in view of 
the vast deposits of the native article and the de- 
termination of the Government to develop them we 
fear there is no chance of the duty being taken off 


again; 





THE COPENHAGEN EXHIBITION. 

WE give to-day another view of the Exhibition at 
Copenhagen, comprising part of the grounds with the 
main hall and pavilions on the right and in the 
background, — the little lake and its bridge in 
front. The masts of the frigate St. George, of the 
period of Christian IV., are also visible. How this 
vessel got into the lake, which has no connection 
with other waters, is a puzzle for the visitors, The 
fact is that the ship was built on the spot andmanned 
with sailors in the Danish uniform of the Thirty Years’ 
War, who serve tea and coffee to the visitors. 

The illustration well marks the neatness and tasteful 

rettiness which characterises the whole Exhibition. 
Many an English firm could no doubt supply a build- 
ing or stand equally complete and good. Butsome could 
also probably learn how to arrange their exhibits in 
such a way as to entirely avoid the shoppy character 
and yet attract buyers. The arrangement of certain 
departments, for instance the army and navy exhibits, 
the agricultural section, &c., is masterly, and the com- 
pleteness of these sections also deserves the greatest 
praise. 





The expenditure is reported to be already covered. 





Whether there will be a handsome surplus depends 
greatly on the state of the weather. The latter half 
of August has brought a decided meteorological im- 
provement, and thousands have flocked from all parts of 
Denmark and over from Malmé to view the ssi te 
illumination of the grounds, which, last Sunday but 
one, attracted 50,000 people. For foreign visitors the 
season is unfortunately becoming late already, and 
nobedy will trust the summer—or whatever we may 
style this season—of 1888. 





THE LANARKSHIRE AND AYRSHIRE 
RAILWAY, 

THERE was opened for traffic on Monday (3rd inst.) 
a new railway in Ayrshire, forming part of an exten- 
sive engineering scheme to bring the coalfields of the 
West of Scotland into more direct communication with 
the Ayrshire coast on the Firth of Clyde. It includes 
railway lines 21 miles in length, with extensive har- 
bour works at Ardrossan. The promoters of the 
former are the Lanarkshire and Ayrshire Company, 
and of the latter the Ardrossan Harbour Company. 
Both are composed pretty much of the same share- 
holders, and they are so largely interested in the 
Caledonian Company as to make the three practically 
one. The idea of the scheme is to enable vessels to 
ship Lanarkshire coal without going up the Firth and 
River Clyde, a distance which takes almost twenty- 
four hours each way. The result may therefore be a 
formidable competition from Lanarkshire with the 
West of England coal ports. 

The new railway commences at Barrmill, starting 
from the Glasgow, Barrhead, and Kilmarnock joint 
line, which is connected with the Caledonian system. 
From Barrmill it runs southward to Kilwinning, a 
distance of 7 miles. Power to form this part was got 
in 1883, and in the following year a Bill was passed 
empowering the extension of the line from Kilwinning 
eastwards to Ardrossan, on the Ayrshire coast, making 
this part 124 miles long. This section is the part of 
the scheme  Horemactor. § There is under construction 
at the present time a branch to Kilbirnie, 5 miles long, 
as for mineral traffic to Merry and Cunning- 

ame’s steel works, and a branch to Irvine 34 miles 
long, which, it is said, may yet be extended to Ayr, a 
few miles to the south. On the main line, which is 
now worked by the Caledonian Company, there are 
six passenger stations—Kilbirnie Junction, Auchen- 
made, Kilwinning, Stevenson, Saltcoats, and Ardrossan, 
a beautiful station building being erected at the latter 
place, resembling that at Oban Station by the same 
engineer. There is also near Kilwinning a good sidin 
for Lissens district. On the Kilbirnie line there wi 
be two stations—at Glengarnock and Kilbirnie—and a 
station at Irvine on the other branch. 

The first and main portion is a very heavy line, the 
ruling gradient being 1 in 65. There are not any 
tunnels; but there was a large rock cutting near 
Auchenmade, the most of which was excavated by 
boring and blasting. The better quality of rock, how- 
ever, was quarried and used in the formation of the 
concrete and in the building of viaducts. Near 
Ardrossan a large cutting of soft material had to be 
made, and as it proved wet and inclined to run, con- 
siderable trouble and cost were entailed. In all, there 
were excavated on the Barrmill and Ardrossan line, 
now completed, 700,000 cubic yards of material, 
70,000 cubic yards being rock. A noteworthy feature 
in connection with the line is the large number of 
bridges which had to be constructed. On the main 
line there are 28 overhead and 24 under bridges, 52 in 
all, while on the two branches there will be other 30. 
In the construction of these bridges concrete is 
used to a very large extent. Indeed, the engi- 
neer of the line is a noted advocate of concrete 
structure. From Barrmill to Kilwinning the bridges 
are mostly single-arched masonry bridges, and those 
between the latter place and Ardrossan are constructed 
of rubble concrete piers with steel girders, On 
the branch line this is also the method adopted. The 
line crosses the Glasgow and South-Western system 
five times, being carried over the old railway twice 
and under it thrice. These crossings have all bridges 
worthy of passing reference. The most important 
viaduct is, however, that which crosses the River Gar- 
nock, near Kilwinning. It is built of arched masonry, 
with seven spans of 50 ft. each. The maximum height 
from the river is 80ft. The piers, six in number, are 
built of masonry with concrete foundations, the piers 
being constructed in concrete and the arches in lime. 
They are 6 ft. thick at the top, battering downwards 
cane 48. The total length of the viaduct is about 

t. 

The first time the new line crosses the Glasgow and 
South-Western Railway is at a short distance to the 
north of Kilwinning, on a masonry arched bridge with 
three spans, each of 30 ft. and similar in design to the 
Garnock Viaduct. The other overhead bridge is near 
Stevenson. It is built on a very heavy ‘‘skew,” the 
angle being 29 deg. The abutments are built entirely 
of concrete with a concrete face. The superstructure 





is built wholly of Siemens steel, and consists of two 








242 


ENGINEERING. 





[Sepr. 7, 1888. 








main lattice girders of 126 ft. long, with a height of 
12 ft. The flooring is of steel troughing. The weight 
of each main girder is 87 tons, and 341 tons of steel 
were used in the construction of the viaduct. The 
bridges constructed to enable the new line to pass 
under the old line, three in number, are principally 
interesting in view of the mode of operating adopted. 
The old line could not be disturbed while traffic was 
pronentin , and it was only on Sunday that work could 
proceeded with. The first of these bridges constructed 
was near Kilwinning, where the Ayr branch of the Glas- 
ow and South- Western passesoverthe newly completed 
ine. Ona Sunday the way was lifted and pitch pine 
piles 12 in. by 12 in, driven from the permanent way 
to a depth 7 ft. below the formation of the new line, 
and beams placed below the old line, and resting on 
the top of the piles. The rails were then re-laid and 
excavating operations proceeded underneath, the line 
above being carried on the wooden bridge formed tem- 
porarily. The abutments were then built, and in the 
mean time the steel girder work was being constructed 
on a platform close to the old railway. hen all was 
ready and the old line again lifted, the steel super- 
structure was drawn into position and the line relaid. 
In this way the work was done quickly and without 
disturbing traffic. The same process was adopted in 
the erection of asimilar bridge near Ardrossan to carry 
the Largs branch over the new line; but instead of 
piles being driven and a temporary structure raised, 
the line was trenched in the ordinary way to allow of 
the abutments being built. At Byrehill, where the 
Glasgow and South - Western Company propose 
to make a station, the bridge had to be made 
of unusual width. It was Silt in halves, the 
first by cut and cover, and the second by a tem- 
porary bridge being first formed to admit of excava- 
tion. The girder was built complete on the formerly 
constructed half and drawn into position as already 
described. The railway, with branches, will cost 
neatly half a million sterling, the larger viaduct 
having cost 12,000/., and the time taken to construct 
the 124 miles now opened was about four years, 

The improvement of the Ardrossan Harbour is a 
work which will cost 200,000/., and is an important 
part of the scheme. At the beginning of the present 
century, what is now the town and port of Ardrossan, 
was a series of rocks and creeks. The Earl of Eglinton 
of that day conceived the idea of forming a harbour, 
which he ia osed to connect with Glasgow by means 
of a canal. Power was obtained. The canal, how- 
ever, never was formed. The harbour was made and 
subsequently improved, and the town has become one 
of the leading shipping ports on the coast of Ayrshire. 
The harbour works, of course, belonged to the Earl of 
Eglinton, but are now the property of the new com- 
pany. The old tidal harbour is situated to the south, 
and the Montgomery Pier for the passenger st 
for the Clyde and North of Ireland, to the north. The 





new harbour is between the two, and extends to 17 acres, | P 


consisting of an inner wet dock almost square and an 
outer basin. The quayage in the former is 2500 ft., 
and in the latter 2300 ft. The walls at the north and 
south of the inner basin are old, having formed part 
of the existing tidal harbour and of the Montgomery 
Pier. They are underpinned fora depth of about 10 ft. 
and the thickness of about 5ft. The new walls on the 
east and west of the wet dock and around the outer 
basin are built entirely of rubble concrete. The depth 
of water in the harbour at high water will be 27 ft. 
and at low water 18ft. The inner dock is divided 
from the outer basin by a quay 80 ft. wide, and the 
gateway is at the north end of it. This entrance is 
60 ft. wide, and will be closed with greenheart folding 

ates worked by hydraulic machinery. In this way 
the depth of water in the dock can always be kept at 
high-water level. On all the quays there will be fitted 
hydraulic coal hoists and cranes, of the most modern 
type, and as the railway runs down along the quays 
the vessels will have every facility for loading. On 
the north side the Montgomery pier has been 
modernised and extended, and on it a fine passenger 
station has been erected, the main line being con- 
tinued from the principal station 400 yards distant. 
This is for the convenience of passengers for steamers. 
At the present time paddle steamers run from Ard- 
rossan to various watering-p on the estuary of 
the Clyde, principally to Arran, and screw steamers to 
Belfast. r, John Burns is having built by the Fair- 
field Company a paddle steamer to attain a s of 
about 20 knots an hour to run between Ardrossan 
and Belfast instead of the screw steamers, so that the 
voyage will be considerably reduced and the facilities 
improved. A channel to the new docks is to be 
deepened, and outside of it, stretching to the north- 
east for a distance of 2000 ft., there is to be a concrete 
breakwater, now being constructed. To low-water 
level it is of bagwork and above that of concrete in 
situ. It is 14 ft. broad at the top, 26 ft. at the bottom, 
and the maximum height is 35 ft. It is hoped that the 
harbour works will be finished next summer. 

The engineer for both the railway and harbour works 
is Mr. John Strain, G w, and the resident engineer 
for the railway Mr. A, J. W. Watkins; and for the 





harbour works, Mr. R. Robertson. The contractor 
for the railway was Mr. Robert McAlpine, Glasgow, 
and for the docks Messrs. George Lawson and Co., of 
the same city. 

The opening of the railway was the cause of much 
rejoicing on the part of the inhabitants of Ardrossan 
and adjacent towns, and the event was signalised by 
the presentation of a magnificent public park to the 
town by the Earl of Eglinton, who largely shares any 
credit due to the promoters of the scheme. 





MISCELLANEA. 
Tur Great Eastern has been beached on the shore oppo- 
site Liverpool. Itis expected she will be broken up. 


Maryland produced 3000 short tons of infusorial earth, 
worth 15,000 dols., in 1887. A small quantity was pro- 
duced in Nevada and New Mexico. 


The a Manufacturing Company, of Helsby, 
have just completed an addition to their factory for the 
special work attached to vulcanised electric light leads. 


According to the Railroad Gazette, locomotives with 
boilers 5 ft. 4 in. in diameter are running on some of the 
United States railroads, 


An electric lighting installation, consisting of 450 16- 
candle Edison and Swan lamps, has been fitted on board 
a Britannia. The cost of the work has been 


The torpedo boat Nordenfelt, which has been lying in 
Southampton Docks for some months, has been bought by 
the Russian Government. It sailed for St. Petersburg on 
August 31st. 


Messrs. Armstrong, Mitchell, and Co. have nearly 
completed their new works in Italy. About 1200 men 
are employed upon them, and it is expected they will be 
in full operation in four months. 


Messrs. J. F. Waddington and Co., of Seacombe, near 
Liverpool, have secured the order for building a steel twin- 
screw passenger and cargo steamer for the South American 
coasting trade. 


The Admiralty have ordered six first-class torpedo boats 
from Messrs, Yarrow, to be of the same type as No. 79 
torpedo boat supplied by this firm about two years ago. 
The new boats will carry three machine guns, two torpedo 
tubes for side fire, and one bow tube. 


Ina paper on ‘‘ Magnetism in Watches,” by Mr. C. K. 
Giles, of Chicago, the author states that it is the expe- 
rience of watch repairers, that four times as many springs 
are broken in the summer months. as in the rest of the 
year. 


It is rumoured that a large number of the officers of the 
Public Works Department of India are to be retired in 
order to reduce expenses, It is to be hoped that a fair 
proportion of them will be military members, and that the 
civil element will receive fair treatment. 


A company with a capital of a million dollars has been 
formed at Pittsburg to establish the manufacture of tin- 
late in Mexico, the avowed object being to shut out of 
the United States the shipments of tin-plates from Swan- 
sea, which last year amounted to 24,000,000 dols. 


The gross receipts of the 28 principal railways in the 
United Kingdom for the week ending August 26 amounted, 
on 15,921 miles, to 1,398,787/., and for the corresponding 
period of 1887, on 15,802? miles, to 1,369,707/., an increase 
of 118} miles, or 0.7 per cent., and an increase of 29,080/., 
or 2,1 per cent. 


Some heavy engineering work is shortly to be com- 
menced at Bilbao, as the Spanish Government have 
adopted plans for the improvement of the port, with the 
object of permitting the entry and exit of steamers at all 
states of the tide. The estimated cost of the works in 
question is about 1,000,000/. 


may magazine rifles have been received at Ports- 
mouth to be tested as to rapidity of firing and accuracy of 
aim up to 2800 yards, by the Border and South Lanca- 
shire iments, and on board the Excellent and North- 
umberland. On board the latter ship the tests will take 
place at sea. 


A new 36-pounder quick-firing gun has been placed on 
board the Handy at Portsmouth. It is intended to fire 
200 rounds from it in addition to those that have already 
been fired. Another gun of a similar kind is shortly to be 
subjected to a like series of trials. These two guns differ 
principally in the breech and recoil fittings. 


The total production of manganese ore in the United 
States in the year ending December 31, 1887, was 34,524 
long tons, valued at .844 dols. The production of 
manganiferous iron ore was 211,751 tons, valued at about 
600,000 dols. The production of argentiferous manganese 
ores was 60,000 tons, valued, chiefly for its silver, at about 
600,000 dols, 


Manganese steel is being employed by Dr. E. Hopkinson 
in the construction of resistance coils, The resistance of 
this material is 75 microhms per cubic centimetre at 
15 deg. C., and the temperature coefficient is 0.00136 per 
degree Centigrade, as compared with .005 for ordinary 
iron, whilst its magnetic permeability is also exceedingly 
smail, being only about x,'5y that of iron. 


The session of the Central Institution of the City and 
Guilds of London Institute will commence on October 2nd. 
The Clothworkers’, Siemens’ 
scholarships will be competed for at an examination held 
on September 25th to 28th. The courses of instruction 


Mitchell, and Institutes’ 





include lectures on mathematics, engineering, chemistry, 
and physics, and laboratory and workshop practice, 


The mail from Shanghai which has just arrived in 
London brings the following news: The summer freshet 
of the Yellow River has swept away all the barriers inter- 
posed in the gap made last September, and the work of 
nine months disappeared in a few hours. As this disaster 
was feared no lives appear to have been lost, but the ques- 
tion of the treatment of the Yellow River is where it was 
immediately after the inundations of last autumn. 


In a note recently read before the Paris Académie des 
Sciences, M. Faure has described methods by which the 
chlorides of such substances as aluminium and silicon can 
be obtained in the dry way at a much lower temperature 
than has previously been the case. This he has accom- 
plished by acting on the sources of these elements at a red 
heat with a gas consisting of a mixture in suitable pro- 
portions of hydrochloric acid and naphthaline, 


Messrs. Woodhouse and Rawson, Limited, of 11, Queen 
Victoria-street, London, are introducing a maehine for 
preparing and welding pipe joints recently patented by 

r. H. V. Hartz, of Cleveland, U.S. Both themale and 
female portionsare made by the action of suitably shaped 
rollers, heavily pressed against the tube and rotating 
round it, causing the metal of the pipe to flow into a suit- 
able shape, the action in fact being the same in principle 
as that of the ordinary tube expander. 


According to the Gas and Water Review the Turkish 
Government have entered into a contract with a company 
for the exclusive su ply of water to Constantinople for 
seventy-five years. e company is authorised to use the 
water derived from the sources in the Shandja district, 
and engages to supply the Stamboul quarters, the barracks, 
police stations, and hospitals free of charge. The works 
will necessitate the importation of large quantities of 
cast-iron pipes and machinery. 


During the present week the International Tramway 
Union have met at Brussels. The sittings commenced 
on Wednesday the 5th inst., and will be continued to the 
9th. Amongst the topics dealt with at the conference 
may be mentioned the rations of horses and their average 
daily work, and the time in which it is performed; the 
best arrangement of wheels and axles for the cars; the 
resistance to motion of the cars; and the best forms of 
rails and brakes, 


A special course of instruction is to be initiated at 
Portsmouth for acting assistant engineers, who will be 
required to pass five weeks in torpedo and two weeks in 
hydraulic training. The officers are to report themselves 
on the 29th inst. The course on board the Vernon will 
begin on October Ist and terminate on November 16th, 
the course in the Excellent beginning on November 19th 
and ending on December 17th. The last fortnight on 
board the Vernon will be devoted to instruction in electric 
lighting. 

The dockyard authorities at Sheerness have begun the 
construction of a sloop of a new type in No. 2 dock. She 
is to be named the Basilisk, and will be built upon similar 
lines to the Buzzard, now serving on the North America 
station, but instead of being called a composite vessel she 
is to be known as a “‘sheathed sloop.” The Buzzard was 
built with steel frames and two skins of wood, but the 
Basilisk is to be built of steel sheathed with one thickness 
of teak. The Basilisk has been designed by Mr. W. H. 
White, Director of Naval Construction, and is to be 200 ft. 
in length, with a breadth of 30 ft., and a displacement of 
1170 tons. She is to be fitted with machinery of 2000 
horse-power, which, it is estimated, will give her a speed 
of 14.5 knots. She is to be armed with eight 5-in. steel 
breechloading guns, and she will also carry four Gardner 
and four Nordenfelt machine guns. 


The Times announces that an order has been received 
at Sheerness Dockyard directing sets of engines and 
boilers to be made by the machinery department for two 
new fast gun-vessels of the Salamander class, which are 
shortly to be built at that establishment. Previously the 
machinery of all ships built at Sheerness has been supplied 
by contract. The engines are to be of the triple-expan- 
sion type, and capable of developing 4500 horse-power 
under forced draught. They are estimated to propel the 
vessels in which they are to be fitted at a speed of 
21 knots, the fastest yet attained by a British ship of war. 
The only dockyard in which the experiment of making 
ships’ machinery has been tried is at Devonport, where 
the gunboat Pheasant, the first ship built and engined 
complete in a Government establishment, has just com- 
pleted a very satisfactory series of trials under both 
natural and forced draught. 

A 436-ft. artesian bored tube well at Messrs. Hargreaves 
and Co.’s brewery, Abridge, has just been completed by 
Messrs. C. Isler and Co. The following strata were 
passed through ere the chalk was reached : 


ft. 
Blue clay ¥ ass a: 227 
Hard sandy clay _... iJ &. 6 9 
Sandy clay and pebbles __... :% and 8 
Mixed coloured sand, clay, shells, and 
pebbles peer ss bases 
Green sand _... af a 12 
Dark green sand and pebbles 50 
Chalk ... ee oe} A 110 
436 


The water stands at 57 ft. from the surface and the supply 
obtained iz over 1500 gallons per hour. The supply was 
reached in the first 100 ft. in the chalk, and it was by 
employing a specially designed deep well pump and work- 
ing it at various depths that the above satisfactory results 
were obtained. 























@xS9xS9 



































T 
1e @e 


E6N JavI'5 

















Ot9 6 uey 


2 $0 





) sbsjaw 
ct 7 

































































masssconzaet ONZE PI19 nn. 






































A a acer ae ee ee a EE r 


i Naame ae anemmne ren ne aga “oreo eects. WOUS p049)U99 


I | Oo! a 
woo} 


ay 
e/ 





(E¢Z abog aas ‘uordisosaqy 407) 


UHANIONA ‘“MOIMSNOUA ‘ADNATION ONIYRAANIONGD ‘UATASVH ‘A WOSSATAOUA 


“ae 


« 


MOIMSNOAUA LV URANO UHAIY AHL AUAAO AD AIAXG-LOOS. 











888I “, adaNaldag “ONTHUAANIONG 


a Sin St oe NY 8 









































mn 
ere 
ith 
ii 
aR 
aif 
ii 
/_>e 
i} 
iT fd 
ii 
—} fs 
sh 
S 
th 
a 
wn 
ou 
‘| 
Ln 
5 
ial 
} 
ny 
i] 


f-==--ae ff caer cei foal 


as Ih 
=—werereres | 


2. 
4. 


i 


i 








ST > a g-unngopuney yo wayarway — 


22> 2 p 2 Sip S SP Ps bis es ye PP elias SS SS 


1. 





« 


yo 


; 





S449 


& 





s7RiLs 


faiciancaasscscenntey Plan.ctsemeinh 





| 
‘Le bur 


TSiLe A> 





























“Said Man 
JOy wopsayy0y 



























































= > ~£ a 
*S9xG9 0 FP! th 





J2lg MeN 

























































































pain} 


— 


aan inl 
















































































vO 


20, 
\ 





x 
Z 
WN 


SSS 


KX 









































SS 











WS 









































eS b- 








eS 











Se ee Se eee dee eee ee 

















Sept. 7, 1888. ] 


ENGINEERING. 








FOOT-BRIDGE OVER THE RIVER OKER, AT BRUNSWICK. 
PROFESSOR E. HASELER, ENGINEERING COLLEGE, BRUNSWICK, ENGINEER. 


Fig. 19. Cross Girder over central span. 





Fig. 20, 
Central Span 
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LikE many other towns, Brunswick has within 
recent years considerably outgrown its limits, and 
owing to it having been a fortified place up to the 
early part of this century, it is even now surrounded 
by adeep moat in which flows one channel of the River 
Oker, making the town virtually anisland. Extension, 
therefore, meant going beyond the river, and this 
necessitated bridges. It was decided in the Town 
Council in 1884 to build a bridge for foot-passengers in 
continuation of Ottmor-street, about 13 ft. wide, and 
after completion of this, to build a second bridge, suit- 
able for vehicular traffic also, on Leonhard-street. It 
is the former of these two bridges which we have chosen 
as the subject of our two-page engraving this week, and 
of which we published a two-page plate also on August 
17. This bridge has no claim to being in any way a re- 
markable engineering structure, its dimensions bein 
very limited indeed, but it is a neat example of a smal 
arched girder bridge, such as may fall to the lot of 
many an engineer to erect, and is well worthy of being 
somewhat fully illustrated. The roads leading on to 
the bridge are about 25 ft. above the mean level of the 
river, which is 72 ft. wide. Its sloping banks form 
public pee with a footpath on one bank of the 
river only raised about 8 ft. above mean water level. 
In consideration of these conditions it was decided to 
build an arched girder bridge with a single span of 
78 ft. 9 in., resting on land piers, and, in addition, to 
connect this at each end by means of lattice girders 
with the ey level road, thus obstructing as little as 
possible both the river and the riverside walks. The 
two banks of the river differing somewhat in level, 
the bridge has ina total length of 388 ft., including ap- 
Eacies, a fall of 1 in 50. The design is by Professor 
E. Haseler, Engineering College, Brunswick, and the 
ironwork was executed by the Boiler and Gasometer 
Works, formerly A. Wilke and Co., of Brunswick. A 
somewhat detailed account with full illustrations has 
been published in the Zeitschrift des Architectur und 
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Ingenieur Vereins zu Hannover, and itis to this journal 
that we are indebted for our illustrations and descrip- 
tion of this bridge. 

As will be seen on reference to the engravings pub- 
lished on our two-page plate for August 17th, the main 
span of 78 ft. 9in. is supported by a pair of arched 
girders hinged in the centre and placed 11 ft. 9 in. 
apart from centre to centre. Each half of these 

irders is connected to the corresponding half by 

ve light lattice girders, details of which are shown in 
Figs. 7 to 11, while Figs. 12to0 15 show, to an enlarged 
scale, the ball-and-socket bearing of the arched girders 
against the piers, and Figs. 3 and 4 the pin joint at the 
centre. At each intersection of the cross-girders with 
the main arched girders, uprights are provided, carry- 
ing light lattice girders. The latter being, however, 
11 ft. 9in. apart, it was necessary to supply additional 
support for the wood platform, and this has been done 
by placing short cross-girders at the points of intersec- 
tion and laying above these iron joists, running parallel 
to the centre line of the bridge. Thus supports, only 
3 ft. 10} in. from centre to centre, are provided for the 
3} in. oak planking, which for better preservation is 
impregnated with chloride of zinc. The structure just 
described will be fully understood on reference to Figs. 
16 and 17, and the cross-section Fig. 19. For the side 
spans of 44 ft. four lattice girders of similar dimensions 
to the two outer girders over the central span, and 
placed also 3 ft. 10}in. apart, are provided ; a section 
of this is shown in Fig. 18, The total length of the 
iron structure of this bridge is about 166ft., and its 
total weight is 32 tons 16 cwt. ; the cost was 7831. 

No special difficulties were met with in the founda- 
tion and erection of the piers. In the case of the two 
river piers, cofferdams inclosing an area of about 10 ft. 
by 23 ft. were constructed. Details of the piles and 
sheeting are shown in Figs. 35 to 37. The ground was 
for some depth artificial, consisting chiefly of the re- 
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7 ft. Gin. below mean water level, close solid sand was 
met, in case of the deeper excavation, upon which the 
concrete foundations were placed. The latter consist 
of cement one, sharp sand three, broken brick and 
limestone mixed six, all well washed before being 
mixed and deposited in the cofferdam inclosure, 
Above the concrete foundation, which is about 4 ft, 
6in. thick, rubble masonry consisting of rough lime- 
stone, faced by granite blocks, and set in cement with 
three parts sharp sand was placed, and the piers above 
are carried up in faced limestone, set in cement one, 
lime two, and sand six parts. 

The excavations inside the cofferdams were carried 
out entirely by hand labour with the aid of pumps, and 
extended in the case of the one pier 7 ft. 6 in. below 
water level, and in the case of the other only 5 ft. 6 in. 
Each concrete foundation contains about 44 cubic 
yards of concrete, which was conveyed to the spot in 
wheelbarrows and deposited in fourdays. Eight days 
were allowed in each case before the masonry above was 
commenced. Engravings of the piers are given in 
Figs. 27 to 34. The bridge was erected by means of 
scaffolding ; some piles were driven into the river and 
a platform of timber placed on these, serving as a 
working level upon which trestles were placed in con- 
venient position. The total cost of the bridge, which 
amounts to 1858/., is made up as follows : 


£ 

Ironwork aa oa ‘a bee =e 783 
Excavation... hb a vind sae 24 
Brickwork and masonry ... de Fond 552 
Timber and joiners ... A! 2. _ 281 
Supervision and incidental expenses .: 218 
Total ded dd. .. 1858 


After completion the bridge was tested by means of 
water carts, of which six were placed upon one side 
span, representing about 15.6 tons weight. The tem- 
porary deflection at the centre of the girders amounted 
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to only } in., nearly all of which disappeared on the 
removal of the load. Thecentre span was then loaded 


to the same extent, first on one side only, to give an 
unequal load, and afterwards the other half was simi- 
larly loaded. In no case did the deflection exceed x in. 





FIRE-EXTINGUISHING APPARATUS. 

Tue method of extinguishing a fire by surrounding 
it with an atmosphere which will not om com- 
bustion is one that has often been emp 
good effect. Usually it is steam or carbonic acid gas 
which is used. The former answers fairly well, and in 
the blowing rooms of cotton mills pipes are often laid 
with valves outside, to put out the conflagrations which 
arise from sparks, caused by stones in the cotton com- 
ing in contact with the rapidly moving beaters in the 
machines. It is, however, only in this particular 
application that steam has proved itself really success- 
ful. It leaves a place very wet, and delicate goods are 
damaged by it. Carbonic acid has often been tried, 
and if it could always be obtained in sufficient quan- 
tities at the moment it is wanted, it would serve the 
purpose perfectly. But this is a condition very diffi- 
cult to fulfil. The probability is that the chemicals 
for its production are not forthcoming at the moment 
they are required, and immense — are 
needed. It is not sufficient to merely smother a 
fire; it must be kept down until the heat has 
dissipated, and if this be not done it will break 
out again as soon as the oxygen gets access to it. 
Water has the great advantage that it can carry off an 
immense amount of heat, and rapidly cool glowing 
material below the point at which it can inflame. 
Gases take away but very little heat, and as soon as 
they are warmed convection currents are set up, which 
allow the air to gain access, unless fresh volumes of 
the gas are poured in to replace those driven off. 
Hence the process of smothering a fire is a very long 
one, and unless conducted with patience is not always 
successful, At the same time it offers immense 
advantages. It can be carried out at a distance with- 
out any one penetrating to the seat of the fire, while 
the usual damage from water, which is often greater 
than that caused by the flames, is entirely avoided. 
What is needed is a supply of neutral gas, which shall 
always be ready, and shall be practically inexhaustible. 
Such a supply is to be found in the gases emitted from 
the furnaces of steam boilers, particularly from marine 
boilers, which are usually of large power, and are in 
constant use, when at sea, day and night. From the 
uptake of a steamer sufficient gas can be obtained to 
fill the hold in a very few minutes, and there is the 
additional advantage that the gas cannot be dissipated 
through side openings, as it might be in a building on 
shore in which the windows had given way. 

In order to render available this easy and efficient 
medium for extinguishing fires, Mr. Carver, of the firm 
of Coates and Carver, 3, Cross-street, Manchester, 
has devised the apparatus which we illustrate on 
page 234. This consists of a steam blower by which 
the gas is drawn from the uptake and forced through 
pipes into any compartment of the hold. The gas is 
cooled by being drawn through a spray of cold water. 
After the fire has been extinguished the gas can be dis- 
placed by forcing fresh air into the ship by the same 
apparatus. The pipe F (Figs. 1, 2, and 3) is connected 
to the furnace uptake, and ends in a valve box (Fig. 2) 
containing a single valve which can be set in the posi- 
tion shown, when it blocks the entrance of the furnace 
gases, or in a position at right angles to this, when it 
prevents the entrance of air at the top of the box, The 
opposite end of the valve box A is joined to the spray 
box B, through which the gases rise to the steam 
blower D. Water for the spray is conducted by 
the pipe H (Fig. 1) toa horizontal perforated distri- 
buting pipe (Figs. 4and 5). In this pipe there are 
210 holes 2 in. in diameter, anc over it there is laid a 
layer of copper gauze bound on by a spiral wire. The 
water is delivered through the gauze into a casing 
from which there project a number of brass tubes, 
capped at their other extremities, and furnished with 
three lines of fine perforations, as shown by the 
detail sketch in Fig. 5. The water descends in a fine 
shower from these perforations, and falls to the bottom 
of the box, whence it escapes through a syphon 
(Figs. 6 and 7), which prevents the entrance of air. 
After passing through the spray th: gas enters the 
steam jet D, and is driven forward through the pipe K 
to wherever it may be required. 

A public trial of this apparatus was lately made in 
Liverpool. The gases were obtained from a boiler of 
the portable type, measuring 12 ft. 3 in. in length by 
4 ft. 3 in. in diameter, and were delivered by a flexible 
tube into a floating pontoon, in which a fire was made 
to test the efficacy of the appliance. This pontoon was 
70 ft. long, by 10 ft. wide, and 5 ft. deep; it was 
divided into a number of compartments, each havin 
a manhole measuring 18 in. by 12 in., and the two en 
manholes being 50 ft. apart, centre to centre. In the 
compartment under one of the end manholes a fire was 
laid with about a ton of wood wetted with paraffin and 
tar, and into the other end compartment, about 50 ft. 


oyed with: 





away, the gas pipe was fitted. The manhole over the 
fire and an intermediate one were left open. The fire 
was then lighted, and when it had got a start the injec- 
tion of the gases was commenced. The flame was ex- 
tinguished in less than six minutes, but the injection 
of the gas was continued for some time to put out the 
embers. Burning phosphorus was extinguished in- 
stantaneously by being plunged into the atmosphere of 
the pontoon, When a jet of the gases was turned 
on to a bag soaked in petroleum and burning in the open 
air, the flames were immediately subdued. After the 
demonstration fresh air was injected into the pontoon, 
and in five minutes the atmosphere was respirable. 

If this apparatus were fitted to a steamship all 
further danger from fire should be at an end. Any 
hold could be entirely filled with the gas, and the most 
inflammable substances, such as hydro-carbons, which 
can scarcely be extinguished by water, would be 
quite unable to burn, and could be carried with perfect 
security. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 25, 1888. 

THE spirit of trade organisation is gaining in strength 
throughout the States. The necessity for it is more 
apparent to the smaller manufacturers and dealers 
than it has been for many years, ‘Trusts are bein 
formed and serving as ammunition for the politica 

arties. Competition is very active in almost every 

ranch of business. The restriction of production this 
year has prevented a great many failures that would 
otherwise have taken place. Large stocks are almost 
unknown. The production of crude petroleum has 
been restricted to the extent of 10,000,000 barrels, as 
an agreement was entered into to that effect. The 
restriction of production has been carried out in 
nearly every industry, and the results so far have 
strengthened the tendency to make larger and stronger 
combinations. The bagging combination, which has 
advanced prices of cotton bagging from 7 to 12 cents 
per pound, has caused the cotton planters throughout 
the South a great deal of uneasiness. There area large 
number of trusts now in the control of manufactured 
products whose operations are phenomenally successful 
in most cases. However, it is to be noted that these 
combinations have not succeeded in advancing prices, 
or even in checking the downward tendency. The 
volume of business, as indicated by clearing house 
reports in forty cities, as compared to last year, shows 
a little reduction. Railroad earnings, as indicated by 
recent reports from certain localities, show an increaseas 
against the same time last year. There is an abundance 
of money in financial centres, and a low rate of interest 
is leading to speculative efforts. But little new build- 
ing has been projected during August. The freight 
wars in the north-west have not abated, and shippers 
between New York, Chicago, Kansas City, and Omaha 
are all profiting by the reduction. The lull in the 
industrial activity is more largely due at this time to 
prudential motives than to any actual necessity for a 
restriction of output. Railroad companies are restrict- 
ing expenses wherever possible. Orders for rolling 
stock are not being placed as fast as traffic require- 
ments call for. The inference is drawn from the exist- 
ing conditions that a very active demand will break 
out later on. Sales of steel rails last week foot up 
20,000 tons so far as reports have been received. The 
iron trade is in a fair condition, with prospects for a 
better demand. The merchant steel mills have more 
work than they have had at any time for six months 
past, but the activity may terminate in thirty days. 
It is probable that large contracts will be placed by 
northern users of forge and foundry iron in the east 
for winter supplies. Negotiations are now pending. 
The delay is caused by the possibility that a reduction 
of freight rates will be made by southern railroads to 
northern markets, 





THE RUSTING OF IRON. 

On the Chemical Processes involved in the Rusting of Iron.* 
By Professor A. Crum Brown, F.R.SS. L. and E., 
Edinburgh. 

In this short paper there is, so far as I know, no new 
fact described. I believe everything, or nearly every- 
thing, in it is to be found in the records of chemical re- 
search; but as I find that the process involved in the 
rusting of iron is often misunderstood, I have thought it 
might be worth while to put together the known facts in 
their connection. My attention was first called to the 
subject by observing what happens when a drop of rain 
falls on a clean bright surface of iron. At first, for a 
short time, the drop remains clear, and the bright surface 
of the iron is seen leah it ; but soon agreenish precipi- 
tate forms in the drop, and this rapidly becomes reddish- 
brown. The brown precipitate does not adhere to the 
iron, but is suspended in the water, and becomes a 
a adherent coating only when the water has eva- 
porated. 

I may premise that, in speaking of rusting, I mean the 
formation of rust on the surface of metallic iron exposed 


+ Paper read before the Iron and Steel Institute at 
Edinburgh. 








to ordinary atmospheric conditions. I do not intend to 
treat of the corrosion of iron by substances such as sul- 
phuric or sulphurous acid, hydrochloric acid, or any other 
occasional impurities which may be present in air. 

It has been conclusively shown that the necessary con- 
ditions for the production of rust are: (1) metallic iron; 
(2) liquid water ; (3) oxygen; and (4) carbonic acid, both 
the latter being dissolved in the liquid water. 

Iron remains quite free from rust in an atmosphere con- 
taining oxygen, carbonic acid, and water vapour, so long 
as the water vapour does not condense as liquid water on 
the surface of the iron. 

Let us consider now the action on iron of the three sub- 
stances, liquid water, oxygen, carbonic acid, singly, and 
then two and two. 

Liquid water, quite free from dissoived gases, does not 
act on iron at ordinary temperatures. At high tempera- 
tures, very rapidly at a red heat, iron is oxidised by 
water or water vapour, and is converted into the magnetic 
oxide of iron. This magnetic oxide is formed on the sur- 
face of the iron as an adherent coating, and only when it 
is detached can the water gain access te lower layers of 
the iron. 

Oxygen gas alone does not act at ordinary tempera- 
tures on iron. At high temperatures it also converts the 
iron into the magnetic oxide, which forms an adherent 
coating. 

The same isthe case with carbonic acid gas, acting 
alone. At ordinary temperatures it is without action. At 
high temperatures the carbonic acid is reduced to car- 
bonic oxide, and the iron is oxidised to magnetic oxide, 
which forms an adherent coating. 

Liquid water with oxygen dissolved in it does not act 
at ordinary temperatures on iron. This isshown by the 
fact that ordinary water, exposed to the air, does not rust 
iron if the water contains a substance, such as lime, or 
caustic alkali, capable of combining with carbonic acid 
and itself without action on iron. As long as the lime 
or caustic alkali is there, no rusting occurs. When 
the lime or caustic alkali has been converted by the 
carbonic acid of the air into carbonate, then, and not 
till then, can the carbonic acid of the air dissolve as such 
in the water, and then, and not till then, does rusting 

in. 

_ Water, containing carbonic acid dissolved in it, acts on 
iron at ordinary temperatures, forming ferrous carbonate, 
which dissolves in the carbonic acid water, forming, no 
doubt, ferrous bicarbonate. In this way artificial chaly- 
beate water has been prepared by shaking up ia 
divided iron with carbonic acid water. In this action 
hydrogen gas is given off. Solutions have been thus pre- 
pared containing nearly one-tenth per cent. of iron. If 
oxygen is present dissolved in the water, it will unite with 
the nascent hydrogen ; and if we have sufficient water, 
iron, and carbonic acid, the whole of the dissolved oxygen 
will be thus consumed. The presence of dissolved oxygen 
quickens the solution of the iron, the tendency of the 
oxygen to combine with the nascent hydrogen supplying 
an additional motive to the action. Probably in ordinary 
rusting no hydrogen actually becomes free, as under 
ordinary conditions there will always be enough dis- 
= oxygen to convert all the nascent hydrogen into 
water. 

When a solution of ferrous bicarbonate is exposed to an 
atmosphere containing neither free oxygen nor carbonic 
acid, it loses carbonic acid, and insoluble ferrous carbo- 
nate is precipated. If free oxygen is present in the 
atmosphere to which it is exposed, the ferrous carbonate 
is oxidised to ferric hydrates, carbonic acid being given 
off. This, if the water is not already saturated with car- 
bonic acid, dissolves in the water. 

We can now follow the whole process of rusting, and 
divide it into stages—these stages being really separable, 
if we take proper precautions, but in the usual case over- 
lapping one another, 

e have, lst, the formation of soluble ferrous bicar- 
bonate ; 2nd, the conversion of ferrous bicarbonate into 
ferric hydrate, the white ferrous carbonate passing through 
green and black intermediate substances into the reddish- 
brown ferric hydrate, 7.e. rust. 

_ We have to note that the carbonic acid dissolved in the 
liquid water, which is necessary for the process of rusting, 
is not used up in the process. It is given off during the 
oxidation of the ferrous bicarbonate to ferric hydrate, and 
is thus ready to act on the new surface of the metallic 
iron. The continuation of the process of rusting is not, 
therefore, dependent on new carbonic acid absorbed from 
the air, but the original carbonic acid, if not removed, can 
carry on the process indefinitely, as long as liquid water 
is present, and oxygen is supplied from the air. Once 
the process is started, it goes on more rapidly, because the 
porous rust not only does not protect the iron, but favours, 
by its hygroscopic character, the condensation of water 
vapour from the air as liquid water. A piece of iron, 
therefore, which has begun to rust, will continue rusting 
in an atmosphere not saturated with water vapour, an 
atmosphere in which a piece of clean iron will not 
rust, because liquid water will condense from such an 
atmosphere on the hygroscopic rust, but not on the 
bright iron. 





Water Suprty or Curcaco.—The authorities of Chicago 
have awarded a contract to Messrs. E. P. Allis and Co., 
of Milwaukee, for five triple-expansion condensing pump- 
ing engines of the same design as the West Side plant, 
recently built by that firm for Milwaukee. The capacity 
of the Chicago engines will be 15,000,000 gallons of water 
per twenty-four hours each, making a total of 75,000,000 
gallons per day. One of the engines will be located at 
the Harrison-street station, and the other four at a new 
pumping station on Indiana Avenue and Fourteenth- 
street. The total cost of the engines will be about 
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DYNAMO-ELECTRIC MACHINES. 


5303. H. W. Ravenshaw, Halifax, Yorks, W. T. 
Goolden and A. P. Trotter, London, Improvements 
in Dynamo-Electric Machines, [Sd. 3 8.) April 12, 
1887.—The improvements consist in constructing an armature with 
end pins or projections for the purpose of retaining the wires in 
their a positions on the periphery of the armature. 
(Sealed May 4, 1888). 


5833. F. W. Crossley, Manchester. A Combined 
Gas Motor Engine and Dynamo- Electric Machine. 
(6d. 2 Figs.) April 21, 1887.—In the improved combined gas 
motor engine and dynamo-electric machine, the dynamo is 
mounted upon the engine cylinder, and is driven by a belt from 
the engine flywheel strained by a tightening pulley mounted ona 
lever pivotted to the engine framing. The armature shaft is pro- 
vided with a flywheel. (Sealed May 4, 1888). 


5958. A. M, Clark, London. (L. Maiche, Paris.) Im- 
rovements in Dynamo-Electric and Magneto- 
ectric Machines, (8d. 4 Figs.) April 23, 1887.—This 
invention relates to a machinein which neither the field magnets 
nor the induced coil are moved. Both the permanent magnets 
which form the magnetic field and also the induced coil, are fixed, 
and the development of the induction currents in the coil is due 
to the motion of an iron armature which passes freely through the 
coil, and is presented alternately to the different poles of the field 
magnets. ais a permanent magnet provided with pole-pieces b, b', 
whose interior faces are concaved so as to closely embrace the 
armature coil c, which is fixed thereto and is provided with two 
terminals d, d, from which the current is taken. The permanent 
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magnet a is mounted in supports e rising from a base-block /. 
The armature coil c is traversed by an iron shaft g mounted in 
bearings k, upon which shaft, near its opposite ends, are keyed at 
180 deg. to each other, sector-shaped blocks of iron h, hl, so that 
while the one sector h is opposite the positive pole-piece b, the 
other A will be opposite the negative pole-piece b'. When shaft g 
and its appendages h, h' are rotated by means of pulley i, the 
successive changes of polarity thereby caused will have the effect 
of inducing currents in the coil ¢ which are collected at the ter- 
minals d. The permanent magnet a may be replaced by an 
Senet excited in any suitable manner. (Sealed June 1, 














7021. G. Scarlett, Liverpool. Improvemente in 
ectro- amic and Dynamo-Electric Machines. 
(8d, 2 Figs.) May 13, 1887.—This invention has for its object an 
electromotor that will work without field magnets. A revolving 
ring A of soft iron is cut at three points, and each of the gaps thus 
formed is filled with a connecting piece B of non-magnetic mate- 
rial. The ring A is grooved on its periphery to receive a rope a! 
which passes over a pulley C for transmitting the motion to ma- 
chinery. The ring is supported and held in ition by flanged 
rollers D, D', supported in a cradle. Around the ring are arranged 
fixed coils of wire E. The ends of these coils are carried to suit- 
able commutators arranged so that, as the ring A rotates, three 
coils are always connected to the battery or primary circuit, 
whilst six other coils are connected to the secondary circuits. 
When the battery current is set up in the coils nearest the ends of 
the soft iron portions A of the ring, the latter become magnetised. 
As these coils are at the ends of the magnet only, the latter is 
ropelled forward so as to bring its centre into the field of the 
ines of force. The moment, lewever, the forward end of the 
magnet goes beyond one coil and enters another, the primary cur- 
rent is cut off from the former coil by the commutator and is 








admitted to the coil the magnet is just entering. A constant 
rotary motion of the ring A is thus produced. The secondary 
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currents which have been set up in the remaining coils are con- 
— Ny secondary batteries for storage or for use. (Sealed June 
, 

9829. T. Stanley, Hyde, Chester. Improvements 
in Dynamo-Electric Machines. (8d. 3 Figs.) July 13, 
1887.—This invention relates to an improved construction of 
dynamo in which there is only one magnetic limb f, preferably 
placed directly over the armature c, to be excited by the current. 











This limb f is inclosed on each side of the armature by a heavy 
iron frame a, which not only constitutes the baseplate to carry the 
armature bearings, &c., but also forms the bottom or opposite pole 
of the magnetic field. (Sealed July 27, 1888). 


4929. W. Gillett and G, Pecdiins, New York, 
U.S.A. Improvements in Magneto-Electric Gene- 
rators. (6d. 2 Figs.) April 3, 1888.—Thisinvention relates to 
mechanism for generating electrical currents for ringing bells and 
similar purposes. A frame A forms an armature and supports 
metal crossbars B. The frame has segmental jecti J ex- 


to alter the position of the focus of the arc. To the rod 42is fixed the 
armature 52 of the electro-magnet 53, which, when excited by the 
passage of the current on the starting or re-starting of the lamp, 
attracts the armature and holds it down against the action of the 
springs 54, and thus drawing down the rod and with it the carbon- 
holder, forms the arc. The teeth of the pinion 47 are made of 
sufficient length, so that the operation of drawing down the rod 
42 does not slide them out of gear with the pinion 46. When the 
lamp is at work and the arc of normal length, the tension of a 
spring 69 is adjusted so that the spring contact 65 rests against 
the screw contact 66, and so completes the circuit through the 
electro-magnet 62, which is a shunt to that passing through the 
arc, As the resistance of the arc increases by consumption of 
the carbons and the current in the shunt rises, the electro-magnet 
becomes powerful enough to attract the armature away from the 
contact 66, and in so doing breaks the circuit through itself 
when the armature immediately falls back again upon this con- 
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tact. The vibratory movement of the armature thus set upis com- 
municated to the link 59 and the lever 57, so as to alternately 
tighten and slacken the brake ring 56, and during that portion of 
the vibration where the ring is tight the rod 41 is rotated with the 
brake by the vibrating lever. As long as this vibrating action 
continues the rod is rotated in one direction by quickly recurring 
impulses which are communicated to the other rod 42 by the 





tending towards the centre, also lugs I by which the g 


Pp 46 and 47, with the result that both rods are rotated in 





is secured to any suitable base. The magnet C carries coils D of 


insulated wire connected together in the usual manner upon their 
extremities. The trunnions E from the centre of the outside 
magnet pass through crossbars B. A handle F is attached to the 
outer trunnion by which the magnet C and coils D are revolved 
within frame A. An insulated wire G passes from coils D through 
the main trunnion, and forms connection with spring H, which 
is insulated from and is attached to crossbar B. (Sealed July 13, 


TELEGRAPHY AND TELEPHONY. 


8433. F. W. Neale, Stoke-on-Trent, Staffs. A Tele- 
phone Apparatus without a Diap) . (8d. 7 Figs.) 
June 11, 1887.—A tube of light material is divided lengthwise hori- 
zontally into two parts A, B. The upper half is jointed or hinged 
at one end to the lower half, which is fixed to a base E. Along the 
adjacent edges of the half-tubes are fixed strips of carbon (indi- 
cated by thick black lines in Fig. 1). The half-tubes A, B are con- 
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nected by wires K, L, one to ground, and the other as the trans- 
mitting wire, or otherwise, with ordinary diaphragm apparatus. By 
speaking into one end of the tube it is set in vibration, thereby 
causing the carbon contacts to vary the electrical tension of the 
circuit, and thus reproduce the voice upon a telephone. ( 

July 6, 1888). 


ELECTRIC LIGHTING. 


6987. A. Siemens,London. Improvements in Elec- 
tric Arc Lamps. (8d. 4 Figs.) May 12, 1887.—The lamp 
consists of a metal case supporting two screwed rods 41 and 42, 
carrying two carbon-holders 43 and 44, part of each rod forming a 
guide for the carbon-holder carried by the other rod. Upon the 
end of the rod 41 is fixed a handwheel 45, which, when turned, 
causes, through the action of the two pinions 46 and 47, these 
screwed rods to rotate in opposite directions about their axis, and 
thus to make the carbon ends forming the arc to approach or 
recede from one another. A second handwheel 48 is designed to 
move the rod 41 in the direction of its length when it is required 





such a as to bring the ends of the carbons nearer together 
and thus shorten the arc. When the arc becomes sufficiently 
short this action ceases, owing to the weakening of the shunt cur- 
rent, and the armature again rests back upon the contact 66. In 
this position the lever 57 rests against the stop screw 73, which 
then formsa fulcrum upon which this lever is tilted by the action 
of the spring 69 in such a manner as to slacken the brake ring 56 
and leave the rods 41 and 42 free from the resistance of the brake, 
and at liberty to be worked by hand. (Sealed June 1, 1888), 


7042. F. G. Chapman, F. M. and W. G. 
Chapman, London, Improvements in Electric Arc 
Lamps. [8d. 5 Figs.) May 13, 1887.—The positive carbon is 
divided into two parts A, A arranged horizontally and meeting 
above the negative carbon B which is placed vertically and under- 
neath the point of contact of the two positive carbons, so that the 

les meet one another at right angles in the form of the letter T. 

e current, introduced at the binding screw C, passes round one 
part of the solenoid D, and thence is divided in parallel to the 
two horizontal positive carbons respectively, and thence to the 
negative carbon B, thus forming the electric arc between their re- 
—- points. The current returns from the negative pole 

rough mercury contacts E and the insulated framing F to 
the binding screw G. A peculiarly shaped crater is thus formed 
on the underside of the centre of the combined pole where the 
two ends of the parts join. This causes a form of arc excep- 
tionally effective for the distribution of light in a diffused manner. 
The position of the arc by reason of the character of the feed of the 
— pole being always towards the fixed position of the positive 
pole, remains always in an absolutely fixed position, which is of great 








value where the light has to be focussed or reflected. Thetwo parts 
of the positive pole A A are fed together by the pressure of a spring, 
coiled in the drum H, cords h, h being taken from the periphery 
of the drum and attached to metallic plugs d, d travelling in the 
rear of the carbons in the metal guiding tubes K, K, thus trans- 
mitting the pressure of the spring drum H to feed home the two 
positive carbons A, A, sothat their extremities always remain in 
contact with’ one another. Rollers f, k press on the upper and 
under sides of the carbons, providing smoother travel. The lower 
or negative carbon B is fed upwards by the pressure of a spring @ 
within the metallic holder L. The regulation for making and 
breaking of the arc and for the adjusting of the same as to dis- 
tance is effected by the solenoid D D*, part of which D is wound 
in series in the main current, and the other part D! is wound in a 
shunt circuit. A differential action is thereby obtained upon the 
solenoid core for any changes in the resistance of the main circuit 
by break in the light, or by variations in the distance of the poles 
from one another. The movement of the core N of the solenoid is 
communicated by the bell-crank lever P to the vertical rod p and the 
rocking arm Q to the vertically moving negative pole L. (Sealed 
July 27, 1888). 


3215. J. W. Oldroyd, London. Improvements in 
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Electric Incandescent Lam: (6d. 2 Figs.) March 2, 
1888.—This invention has for its object to increase the illuminat- 
ing power of electric incandescent lamps, This is effected by fixing 
a reflecting rod or pencil G between the filament F in such a 
manner that the light developed by the glowing filament is re- 
flected in all directions. The reflecting rod or pencil G is firmly 
fixed to an insulating core C, and can be made of any form corre- 





sponding to the shape of the filament, and may be made of any 
suitable material, such as a metallic tube closed at one end and 
provided with a highly polished coating of platinum, silver, or 
other material, or it can be made of glass and provided on the 
inner surface with a coating of mercury, platinum, silver, or other 
suitable reflecting material. (Sealed July 13, 1888). 


3246. F. Walker, London. Improved Electrical 
Lamp and Projector and Method of Aap g same 
for time and other . (8d. 10 Figs.} March 


2, 1888.—A concave mirror C forms the back of the ‘‘lantern” A, 
which is provided with a vow se | hood B, and is mounted on 
trunnions D in the swivel fork G. The swivel fork is mounted by 
means of a set screw H ym! a pedestal I, so as to allow of the 
lateral adjustment of the beam of lijht. The electrical hand 
lamp L consists of a tube @ inclosing a right and left-handed 
threaded spindle J carrying the nuts d, d', which fit freely within 
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the tube a. Two carbon-holders /, /', carrying the positive and 
negative carbon pencils é, i', are arranged to slide freely oo the 
exterior surface of the tube a. The electric arc may be adjusted, 
and the carbons fed together as they are consumed by means of 
the small handwheel m. The base J of the rom 4 is bored to 
receive the screwed socket J upon which is cast the handwheel 0, 


which serves to raise or lower the whole oe A and allow of accurate 
vertical adjustment of the focus, A shield or screen p is aleo 
adjusted upon the tube a by means of the screw q. (Sealed July 


20, 1888). 
MISCELLANEOUS. 
4447. P. B. Elwell, Wolverhampton, Staffs. A New 
or Improved Apgeremns for Measuring, Indicating, 
and rdin ents of Electricity. (8d. 3 Figs.] 
March 25, 1887.—The improved electric meter consists of the com- 
bination in one coppeanee of a voltmeter, an » and of a 
meter for registering and recording the total current. The volt- 
meter consists of a high resistance solenoid motor having one 
fixed magnets bar E, rotating magnetic bars C, T, and a rotating 
spindle with a disc D. A non-magnetic stop S permits the 
passage of C but prevents the passage of T. The speed of rotation of 











Fig ./. 











the spindle is proportional to the electromotive force of the cur- 
rent to be measured and passing through the apparatus. The 
ammeter comprises a low resistance solenoid motor having one 
fixed magnetic bar L and rotating magnetic bars H, H', a rack 
and pinion for transmitting rotary into reciprocal motion, and a 
friction pulley operated by the rotary disc. The disc D is rotated 
ata s proportiona! to the electromotive force in combination 
with a friction pulley P, which is moved radially upon the disc 
nearer to or further from the circumference of the disc propor- 
tional to the strength of current. (Sealed June 8, 1888). 


9017. W. Cross, London. An Improved Method of 
jeewen | Ores and other Substances 
Current for Effecting Metallurgical, Chemical, and 
other Operations, an ces or Apparatus there- 
for. [lld. 17 Figs.) June 24, 1887.—According to this inven- 
tion, the heating of ores is effected b: ti 


within the mass 
of such ores one or more cen 


tres of intense heat by the use of a 
refractory conductor or conductors traversing the mass, and ren- 





an Electric | U. 


internal heating being aided by exterior heat produced by causing 
the furnace chamber to be rendered incandescent either by the 
e of an electric current or by the combustion of fuel. Re- 
erring to Fig. 1,1 isa none chamber ; it is constructed with a 
lining 2 of refractory material surrounded by an outer casing 3. 
4 is alayer of powdered carbon interposed between the lining 2 
and the casing 8. The conducting portions of the lining are con- 
nected up in circuit with an electric generator so as to forma con- 
tinuous rigid portion of such circuit. A tap-hole 5 serves for the 
discharge of metal in a fused state from the heating chamber. 7 is 
an exit p ge for g products from the substances trea 
The chamber J is charged with the ores to be treated through the 
opening 8. A tap-hole 9 serves for the discharge of slag. 10isa 
resistance rod of refractory conducting substance, such as carbon, 
located within the heating chamber, and extending upwardly 
through a cover 11 of refractory material ; it is electrically con- 
nected at its upper end to one pole of anelectric generator 12, and 
at its lower end is electrically secured to a carbon block 13 in elec- 
trical connection with the other pole of the electric generator. The 
resistance rod thus forms a rigid integral part of an electric circuit. 
The block 13 is preferably compressed within a box ring 14 of metal, 
part of which extends to the exterior of the furnace, where it is con- 
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nected with the electric generator. In Fig. 2 the heating chamber 
1 is provided with a number of resistance rods 10, each of which 
is of tubular form, and is carried by the cover 11, which may be 
rotated by means of a worm 16 and wormwheel 17 formed on the 
cover. Each rod 10 is connected at its upper end to a metal plate 
18, with which a brush 19 makes contact to maintain the circuit 
closed during rotation. The lower end of each tube is closed, and 
in it is embedded one end of a metal rod 20 having its upper end 
connected to a metal plate 21, with which a brush 22 makes electri- 
cal connection to complete the circuit. Anti-friction balls 1b are 
located between the top of the outer casing 8 and the cover 11. 
By this means the resistance rods may be rotated relatively to the 
furnace, and the substances under treatment can thus be well 
mixed and uniformly heated. (Sealed August 3, 1888). 


16,709. T. A. Edison, Llewellyn Park, N.J., U.S.A. 
Improvement in Electrical Generators, [8d. 6 Figs.j 
June 13, 1887.—This invention is based on the fact that a coil of 
wire wrapped around a bar of iron or nickel which is magnetised 
permanently or by a battery will have a current of electricity 
developed in it if the bar is heated and cooled, the current flowing 
in one direction as the bar is being raised in temperature, and in 
the pe direction as the bar is being lowered in temperature. 
N and S are two waged of nickel, iron, or other magnetic material, 
connected with the north and south poles respectively of a number 
of radially placed permanent or electro- nets A. These pole 
plates N, S are connected by a number of interstitial bodies B of 
thin sheet metal, disposed so as to present the maximum heat 
radiating and absorbing surface. Each body B is made up of tubes 
or of a corrugated sheet rolled into the form of acylinder. Between 


armature tubes on opposite sides of the armature. The open 
upper ends of these furnace exit flues fit as closely as possible 
against the ends of the armature tubes while permitting the arma- 
ture to turn. Between the flues b,c the lower end of the arma- 
ture is covered with a cold air box d which is stationary, and is 
connected by a hollow shaft a, with the furnace beneath the grate 
bars. A pipe e connected with the upper end of the shaft a 
supplies fresh air from a blower or y the natural draught of the 
furnace. Above the armature are flues f, g forming continua- 
tions of the furnace exit flues b,c through the armature tubes 
A fixed coil of wire C is located in recesses h in the pole-pieces 
N, 8S, and is connected in series with the coils of the field magnet. 
Its tendency is to reduce the retarding attraction between each 
poleof the field magnet and that portion of the armature which is 


Fig.1. 








moving away from it. The cold air box d is arranged to cover a 
central section of the tubes, and the fiues }, c cover the spaces 
left uncovered by the box ; the tubes will be heated on the dia- 
metrically opposite sides of the armature that come opposite the 
centres of the poles N,S. These heated portions of the armature 
being less magnetic than the remaining portion of the armature, 
the armature will occupy an unbalanced position in the field and 
consequently it will be turned in the field by the attraction of the 
magnetic poles N, S, for the poles formed at the opposite sides of 
the armature by the coil C. The unbalanced position of the 
armature is maintained by the fact that the heatis always applied 
to those portions of the armature at opposite points in the mag- 
netic field ; hence the rotation of the armat is ti 
(Sealed July 20, 1888). 

4277. A. J. Boult, London. (J. F. McLaughlin, Phila- 
delphia, Pa., U.S.A.) Improvements in Electro-Mecha- 
nical Movements. (8d. 4 Figs.) March 20, 1888.—The 








the pole plates N, S, the insterstitial bodies B are wound with bobbi 

C of insulated wire. D is the furnace of any suitable kind. Upon 
its top plate a is placed a plate 6 of fireclay having a correspond- 
ing open centre and a rising flange c around its central opening, 
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upon which rests the lower pole plate S, supporting the armature 
upon the furnace with the lower ends of the bodies B projecting 
into the central opening above the furnace. A vertical shaft E 

centrally through the pole plates N, S. e space around 
it in the lower plate S is closed by a plate e. The lower end of 
the shaft E carries the heat director F, which is made of fireclay, 
and protects from the furnace heat one-half of the bodies B. The 
shaft E is hollow and is connected at its upper end with a 
stationary air pipe through which cold air is forced down through 
the shaft, through the director, and up through the bodies B being 
cooled. Upon the top pole plate N are ted two lar fire- 
clay shields G, H, the former protecting the shaft and the commu- 
tator and other parts carried by it, from the heat of the furnace, 
while the latter protects the magnet windings. The cooling 
bodies induce a current in the wire around them in the opposite 
direction to the current induced in the wire around the bodies 
that are being heated. These opposite currents are rectified by 
means of a commutator / which reverses the circuit connections of 
the wire around a body every time the heat director turns the 
heat on to or cuts it off from the body. (Sealed June 22, 1888), 


16,710. T. A. Edison, Llewellyn_ Par! N.J., 
S.A. Improvements in Engines or Prime Motors. 
(sd. 5 Figs.) June 13, 1887.—A is a cylindrical armature, 
mounted upon a shaft a, and composed of thin tubes or sheets of 
nickel or iron, arranged so as to form an interstitial body having 
a great heat radiating and absorbing surface. This armature is 
mounted between the poles N, 8, of an electro-magnet. Beneath 
the armature is a furnace B having two exit flues b, c, extending 








arrang t of the apparatus will be clearly seen from the 
annexed illustrations. 4 and 9 are fixed pivots or centres of 
oscillation. The operation of the device shown in Fig. 1 is as 
follows: Assuming the conducting spring 19 to be in contact 
with the contact screw 18, the current will pass through the 
magnet 2, energising the same and causing it to attract the end 6 
of the lever 5, thereby operating the lever 8, the connecting link 
10, and the disc 12. By the time the spring 19 has broken contact 
with the screw 18, the several parts in motion will have attained 












































sufficient momentum to carry them across the intervening space 
to the other extremity of the movement as indicated by dot 
lines, When the conducting spring 19 comes in contact with the 
screw 17 in the latter position, the circuit will be closed through 
the magnet 3, energising same and causing it to attract the end 6 
of the léver 5, thereby drawing it back to the first position, and 
rotating the disc 12 through one revolution. The oscillations of 
the lever 5, and consequent revolutions of the disc 12 and shaft 13, 
will be very rapid. In the modification shown in Fig. 2, two contact 
springs 19 areemployed, provided with points 32, adapted to make 
contact with the platinum plates 33 secured upon the metallic 
standards 84. The link 10 is connected directly with the lever 5 


(Sealed July 18, 1888). 











dered incandescent by the passage of an electric current, such 


upwardly and covering the open lower ends of a number of the 
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ENGRAVING SOUNDS. 


Towarps the close of 1877, the public mind, 
which for twelve months previously had been fairly 
overwhelmed with the discoveries of scientific in- 
vestigators, was again excited by the announcement 
that Mr. T. A. Edison had discovered a method of 
mechanically reproducing speech by means of an 
instrument which could record and afterwards 
repeat, messages spoken into it. Under the name 





of the phonograph this most ingenious apparatus 


did not hesitate to cut off and cast out the 
offending member, in order to save the rest of his 
patent alive. Since that time until recently, we have 
heard but little of the phonograph, but some few 
months ago it was confidently stated that the great 
inventor, having now more leisure on his hands, 
had again turned his attention to his old speaking 
machine, and that very soon the world would be 
startled with a new phonograph which would find 
a use almost as universal as the telephone. In due 





time the new phonograph arrived in this country, 
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speedily became familiar to every one, and during 
the Paris Exhibition of 1878, it, with the tele- 
pose, ranked among the principal attractions. 

ith the profound and simple faith that was so 
prevalent at that time in all which emanated 
from Mr. Edison’s laboratory, a great and useful 
future was predicted for the invention, Unfortu- 
nately events did not justify this sanguine fore- 
cast; the phonograph quickly descended to the 
level of a scientific toy, the monopoly of which had 
been acquired by an enterprising London firm. 
Later on, in the course of a famous series of lawsuits, 
it was found that Mr, Edison’s patented claims for 
the phonograph in this country, were included in 
another and more important patent, the validity 
of which was thereby jeopardised, and Mr. Edison 
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and the wonderful ingenuity which had been dis- 
played in perfecting it, as well as the clearness and 
precision with which it reproduced spoken records, 
appeared to justify the claims, in part if not in all, 
that had been made for it. Instead of the phono- 
gram being indented upon a sheet of tinfoil that 
had been cemented upon a spirally grooved drum 
traversing on a screw, the record was engraved 
upon a small and compact cylinder of paper covered 
with a film of wax. Under the able management 
of Colonel Gouraud, Edison’s new phonograph has 
been a source of great interest to a large number 
of persons who, almost without exception, express 
themselves as delighted with its performance and 
sanguine as to its usefulness. 





A formidable rival has, however, made its ap- 


pearance in London during the last few weeks. 
This. is the graphophone, an invention of . Pro- 
fessor Graham Bell, Dr. Chadwick Bell, and Mr. 
Charles Sumner Tainter, of Washington, three 
gentlemen whose names have been more of less 
associated with that of Mr. Edison in scientific re- 
search. The instrument is the outcome of a long 
series of experiments carried on for several years, 
andin its present form, if it does not justify all the 
practical anticipations of its inventors, they can at 
least claim for it the merit of extreme simplicity 
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and ingenuity, combined with a really wonderful 
efficiency in recording speech and musical sounds. 
Commencing with a description of the phono- 
graph which is illustrated by Fig. 1 on page 258, it 
will be seen that it is mounted on a hollow wooden 
base which contains an electro-motor, the details of 
which have not been made public in this country. 
The spindle of the motor rises through the top of 
the base and carries two pulleys, on each of which 
there runs a band. The upper pulley drives a 
governor which can be adjusted to give any required 
number of revolutions per minute within limits. 
The lower pulley drives the phonograph itself, the 
belt running round a pair of guide pulleys on to the 
main driving pulley and also round a subsidi 








driving pulley on a screw, which is brought into 
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action when it is required to repeat some of the 
words which have just been uttered by the instru- 
ment. The spindle on which the main driving 

ulley is fixed is carried in two bearings; the part 
Setingen the bearings is very finely screw-threaded 
(these threads are not shown on the engraving), 
while the part which overhangs carries a taper brass 
mandrel on which the wax cylinder which receives 
the record is slipped. The fine-threaded screw 
serves to give the feed to the diaphragms, carrying 
them lengthwise of the wax cylinder, so that the 
style traces a helix which is of the same pitch as the 
screw. In engagement with this screw is a part nut 
attached to a lever which projects from a frame 
guided on a slide at the back of the machine. This 
frame also carries the diaphragm which moves 
with it. 

There are two diaphragms—the first of glass for 
receiving and recording the message, and the 
second of silk for interpreting the record and arti- 
culating it afresh. They are both fixed in a plate 
jointed to the back frame. By moving the plate 
through about 90 deg., either diaphragm can 
be brought into the acting position, the other 
standing aside idly the mean time ; in the engrav- 
ing it is the articulating diaphragm which is 
shown over the cylinder. Both diaphragms are 
inclosed in metal cases having openings to which 
flexible tubes are connected. The listening tube 
is bifurcated, and at each extremity carries a 
small bent nozzle which rests easily in the ear. 
The other tube, which is shown lying beside the 
instrument, is very similar to those used in speaking 
to deaf persons. In the centre of each diaphragm 
is a style, the one for engraving being stiff and 
sharp, while the other is hook-shaped, so that 
it drags over the record without any tendency 
to cut down the elevated portions. The frame 
which carries the diaphragm can tilt on the back 
guide, its weight being carried by a set screw sliding 
along the rail in front of the cylinder. By means 
of this screw the styles can be adjusted exactly in 
relation to the wax cylinder. The rail is not fixed 
rigidly, however, but is carried by a cam by which 
it can be raised at will, the cam being turned by 
hand, or in some cases by the foot of the operator. 
A partial movement of the cam lifts the style clear 
of the wax cylinder, and at the same time tilts the 
back frame, lifting the part nut off the screw. 
Thus the instrument is thrown out of action. By 
turning the cam still further a finger on the nut 
lever is brought into engagement with the compara- 
tively coarse-threaded screw shown in front, and 
then the frame with the diaphragms is moved 
rapidly back. The object of this arrangement is to 
enable a clerk who is writing out the record, as if 
from dictation, to repeat a sentence if he should 
desire to do so. 

The wax cylinders are 2 in. in diameter by 4} in. 
long. They are slightly taper inside to fit upon 
the mandrel. Their thickness depends upon the 
use to which they are to be put. If they are in- 
tended to be sent through the post they are formed 
of a paper tube with a thin skin of wax over it. If 
they are intended to take the place of a shorthand 
writer in an office the wax is of considerable thick- 
ners (see figure), and after it has once served its 
purpose its surface is skimmed off. To enable this 
to be done with ease there is attached to the 
underside of the plate which carries the diaphragm 
a cutting tool which always precedes the engraving 
style and trims up the wax surface in front of it. 
One cylinder will serve for more than forty succes- 
sive records. The pitch of the guide screw is one- 
hundredth of an inch, and its speed of rotation 
60 revolutions per minute. The style, therefore, 
passes over some 380 in. a minute, which gives about 
3 in. for the record of each word uttered by a deli- 
berate speaker. For recording music the speed has 
to be increased to 100 revolutions, and that speed 
has also to be used when it is desired to make the 
articulation audible without the use of ear tubes. 
The fineness of the helix renders it almost certain 
that the articulating style will fall into the groove 
as soon as a cylinder is placed in the mandrel, but 
if it does not do so a slight turn of an adjusting 
screw puts the diaphragm into the correct position. 
An account of the capabilities of this instrument 
will be found in our issue of August 17. 

The illustration (Fig. 2) which we publish on page 
258 gives a very clear idea of the general arrangement 
and the construction of the Bell-Tainter grapho- 
phone. As will be seen, the instrument is mounted 

rovided with a lid which can be closed 
when not in use. Underneath this 


on a table 
and locke 


table is fixed a balanced treadle and driving wheel, 
similar to those of a sewing machine. The cord 
from the driving wheel passes through the table and 
round a small pulley b (Fig. 8) to actuate the 
governing device, which is a very ingenious piece 
of mechanism, and will be described in detail later 
on. Meantime it may be remarked that it is 
arranged to give a speed of 160 revolutions per 
minute, and that in practice this speed can be main- 
tained within one or two revolutions, no matter 
how fast or how irregularly the treadle is worked. 
From a pulley c (Fig. 8) on the other end of the 
governor, a cord passes to the main pulley of the 
instrument, which is fixed in front of the table. 
This pulley b (Fig. 2) is loose on a spindle which 
carries the centering drum that supports one end of 
the record cylinder. A similar drum c (Fig. 2) 
opposite the former, and at a distance from it corre- 
sponding to the length of the cylinder, runs free in 
a suitable bearing. This drum and its spindle are 
capable of a lateral motion controlled by a spring. 
To mount a cylinder upon its centres, the drum c 
and its spindle are drawn back, the cylinder is put 
in position, and the spring is released, so that the 
cylinder is held tightly by its bearings, and an 
motion communicated to the driving pulley throug 
the governor a (Fig. 2) is of course imparted to it. 
In order to provide a means for starting or arresting 
the movement of the cylinderinstantly—an operation 
absolutely necessary in operating the graphophone— 
the driving pulley of the instrument which, as has 
already been mentioned, runs loose on its spindle, 
can be made fast with the latter at will by means 
of a clutch b’ (Fig. 2) which can be thrown in and 
out of gear by means of a system of levers operated 
by two buttons d(Fig. 1) placed in the position 
shown in the engraving; by depressing one or 
other of these buttons or keys, the record cylinder 
can be stopped and started instantly. 
The engraving style is made to traverse in contact 
with the cylinder from right to left. It is carried 
upon a tube which is fixed parallel to the cylinder, 
but at a higher level as shown in the general view. 
The lower part of this tube for nearly the whole of its 
length is cut away, sv as to expose a very fine- 
threaded screw placed within it and running in 
bearings at each end of the tube. This screw is 
caused to revolve by means of toothed gearing driven 
from the main pulley, so that when this latter is run- 
ning idle, the screw, as well as the record cylinder, is 
stopped. The device carrying the style is shown 
in the general view, as well as by the detailed 
sketches Figs. 3 and 4. The circular box a con- 
taining the recording diaphragm, is carried at the 
end of a short arm which terminates in a half 
sleeve f of the same diameter as the tube in- 
closing the screw. Hinged to this half sleeve is 
another similar one f!, from which, in the middle of 
its length, projects a short arm carrying at its end 
a relatively heavy balance weight h. Set ina slot 
made in the half sleeve first referred to, is a portion 
of a nut g threaded to the same pitch as the 
screw; at the back of this nut is a spring which 
keeps it projecting slightly beyond the face 
of the sleeve, but which allows it to pass back into 
the recess if a slight pressure be applied. From 
this description and from the engraving, it will be 
readily understood that if the sleeve is opened and 
placed upon the tube, the weight of the recording 
box and of the counterbalance, keep the sleeve fast 
in its proper position, while the light spring before 
mentioned holds the threaded block up against the 
screw, and when the latter is caused to revolve, the 
sleeve and the recording apparatus it carries, traverse 
from left to right. The position of the various 
parts is so arranged that the style attached to the 
centre of the diaphragm, slightly penetrates thewax 
film with which the record cylinder is coated, and 
in this way a very fine screw of 160 threads to the 
inch and one-thousandth of an inch in depth is 
traced upon the cylinder. We now come to con- 
sider the construction of the recording part of the 
instrument, the function of which is to receive the 
sound vibrations and to engrave them faithfully 
upon the wax surface. A section of this part of the 
instrument is shown in Fig. 4. It will be seen that 
it consists of the shallow circular box a, referred to 
reviously as being attached to the carrying sleeve. 
he diaphragm forming a bottom to this box is 
made from a piece of very thin and flawless mica ; a 
short distance above, and parallel to it, is fixed 
in the box a metal plate b, pierced with two series 
of concentric slots b'; above this again, but not in 


fore immediately over the style attached to the 
mica. All these are inclosed within the box 
by a metal cover with a central opening g to which 
is attached a flexible speaking tube provided with a 
mouthpiece. In front of the mica diaphragm, 
and stretching from one side of the box to the 
other, is a metal bridge e, so placed that it is almost 
in contact with the style. In the centre of this 
bridge a projection is formed of such a shape that 
when the instrument isin operation, it presses upon 
the wax surface of the recording cylinder and bur- 
nishes it in advance of the style, so that the latter 
may have an absolutely true surface to work upon. 
The form and relative positions of the various parts 
of this portion of the instrument are clearly shown 
upon the engravings. The style c (Fig. 4), upon 
which the efficient working of the graphophone 
depends, although of very minute proportions, has 
to be shaped with the utmost precision. It is simply 
a very fine chisel-pointed cutting tool capable of 
forming a perfect thread upon the wax-coated 
cylinder, of the pitch and depth already mentioned. 
In engraving a communication with this instrument. 
the carrier is placed upon its tube so that the style 
is bearing upon the cylinder ; the driving pulley is 
set in motion by pressing the starting key ; the 
message is autiversd clearly and distinctly through 
the mouthpiece uf the speaking tube, and the air 
vibrations thus created, strike upon the cone 
within the receiving box, and are distributed 
uniformly over the surface of the mica diaphragm 
with the aid of the slotted plate b', setting up 
in the latter a series of vibrations corresponding 
to the sounds produced by the speaker and trans- 
mitted through the tube. Fig. 7 is an exagge- 





rated section of the style and cylinder, show- 
ing the former cutting the spiral grooves; the 
vibrations of the style, transmitted by the pul- 
sating diaphragm, producing the waves at the 
bottom of the grooves, which correspond with the 
spoken communication. It will be seen from 
Figs. 3 and 4 that the bridge-piece which crosses in 
front of the diaphragm is attached to the bottom of 
the recording box by means of two projections on 
the latter ; one of these projections is a fixture with 
the box ; the other (d, Fig. 4) passes through an 
opening made in it, and is held in place by an 
adjusting screw. By slackening or tightening this 
screw, a slight range of motion can be given to the 
bridge, and in this way the relative positions of the 
burnisher and the cutting style can be modified. 
The illustration, Fig. 2, shows a double mouthpiece 
attached to the receiving box. In general use only 
asingle speaking tube would be employed, but a 
double one is also provided for the purpose of re- 
cording conversation, &c 

We have now to describe the transmitting or 
—— mechanism which is illustrated by Figs. 5 
and 6. It consists of a light carriage a for carrying 
the socket f to which the transmission tube is 
attached, as well as the diaphragm and its attach- 
ments. On this carriage are four curved arms ; the 
back pair b fixed, and the forward pair c hinged to 
the carriage and controlled by springs. A threaded 
block or nut d similar to that already described as 
forming part of the receiving mechanism, is fixed 
between the forward pair of arms; at the back of 
the carriage and rigid with it is another pair of arms 
with connecting pieces at top and bottom ; this 
serves as a handle for holding the transmitter 
when it is taken off or put on the instru- 
ment. The front part of the carriage terminates 
in a screwed tubular socket which forms a con- 
tinuation of the nozzle on which the elastic trans- 
mitting tube is fixed ; upon this socket is screwed 
the circular box e containing the transmitting dia- 
phragm. The under side of the box is pierced with 
holes to prevent the setting up of air currents 
within, which might interfere with the proper action 
of the diaphragm. A hollow stem g terminating in 
a curved beak g’ of the form shown, forms a part 
of the bottom of the box. To the centre of the dia- 








coincides with the centre of the box, and is there- 


contact with it, is a metal cone f, the centre of which | phrag 


m el, Fig. 6, which is of mica, is attached one 
‘end of a silk thread h, the other end being fastened 
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to a small curved style i, which is secured to the 
beak by a pin in such a way as to give it entire 
freedom of motion. The section, Fig. 6, will ex- 
plain this arrangement and the relative positions of 
all the different parts. If now a record has been 
engraved by the recording style upon the wax-coated 
cylinder, and the recording diaphragm with its 
attachments has been removed, the transmitting 
carriage is slipped over the tube containing the 
traversing screw. In doing this the nut between 
the front pair of arms engages with the screw, the 
point of the curved style enters the groove engraved 
upon the cylinder, and on the instrument being set 
in motion the irregularities which had previously 
been engraved by the recording style give a corre- 
sponding motion to the transmitting point, and by 
means of the silk thread which is kept in tension, 
set up in the transmitting diaphragm a series of 
vibrations similar in character to those which 
had been previously created in the recording 
diaphragm by the message spoken into it. In this 
way the original sounds are faithfully reproduced as 
to quality but not as to intensity, perhaps owing to 
the smaller diameter of the repeating diaphragm, 
but they are not audible excepting through the 
intervention of the transmitting tube, which is 
shown lying on the table of the instrument in Fig. 2. 
This tube, which is slipped over the nozzle f, Fig. 6, 
is bifurcated near its outer end, the branches ter- 
minating in curved ear-pieces that are hung upon 
the ears when the instrument is being used for re- 
peating. 

The governor, which maintains a constant speed 
of the record cylinder and the feed screw, is shown 
in Fig. 8. It consists of a light frame secured to 
the table, and carrying a spindle on which the 
device is mounted. Loose on the spindle near the 
right-hand end of the frame, are a disc a and pulley 
b, made in one piece ; a belt from the treadle pass- 
ing over b drives the governor. The inner face of 
the disc is covered with leather. The driving 
pulley c, which gives motion through a belt to the 
instrument, is fast on the spindle, and is formed 
with a boss d on the inner side. A third disc e, 
corresponding to a, is held in contact with the 
leather facing on this latter by a strong spiral spring 
f abutting against the boss of the pulley ¢ and a 
disc close to the cross-arm g keyed to the spindle. 
Pinned to the ends of this arm are the two weights 
hh, and two short arms i 7 project from them at 
the point where they are pinned to the cross-arms 
g, the end engaging in a groove formed in the boss 
k of the disc e. Two small pins pass from these 
arms through the boss k on the arm g and into the 
disc against which the spiral spring f presses. It 
will be seen that this spring holds the disc e in close 
contact with the disc a—sufficiently so that, when 
motion is transmitted from the treadle to the pulley 
b, the governor is caused to revolve, and a belt from 
the pulley c to the instrument gives the desired 
motion to the cylinder and driving screw. So long 
as the speed continues normal the instrument is 
driven at the rate for which the different parts 
are arranged, but should an extra velocity be given, 
the weights of the governor open slightly, and the 
pressure between the discs a and e is reduced, so 
that the speed falls instantly. So nicely are the 
various parts adjusted that, with the most ordinary 
care, the normal rate of 160 revolutions per minute, 
to which the instrument is speeded, need never be 
exceeded by more than one or two revolutions. 

The paper cylinders upon which the records 
are engraved are manufactured with great accu- 
racy. They are made of two thicknesses of paper 
cut into strips and rolled spirally upon a mandrel. 
The lower strip, which is of a thicker material 
than the upper one, is so coiled that the edges butt 
and do not overlap ; the edges of the upper strips 
also butt, the joints lying midway between those of 
the lower thickness; paste is used to cement the 
two thicknesses together. After the cylinder is 
thus formed the outer surface is covered with a 
coating of wax so blended with other materials that 
it does not soften at any moderate temperature. 
The surface thus prepared is very smooth and 
uniform, but it requires to be submitted to the 
burnishing operation already described, to fit it to 
receive the engraved record. A few accessories to 
the instrument, and which are shown in Fig. 2, 
remain to be described. These are: First, a tray 
placed beneath the cylinder to receive the fine cut- 
tings removed by the style from the surface of the 
wax. Secondly, a stand to which are fixed a number 
of small drums just large enough to fit one end of 
the cylinder ; this is a convenient method of storing 





a number of cylinders on the table of the machine. 
Thirdly, the device for sending the engraved record 
through the post. For this purpose a box just 
large enough to hold a cylinder is employed, the 
box being provided with a sliding and reversible 
cover so that it can be sent backwards and forwards 
through the post between two correspondents, any 
number of times. To protect the wax cylinder from 
being rubbed, loose ferrules with enlarged ends are 
slipped into each end of the cylinder, so that the 
latter does not come into contact with the box. 

Figs. 9, 10, 11 are reproductions of micro-photo- 
graphs from a record made on the original Edison 
phonograph, of a record on the modern phono- 
graph, and from the graphophone, respectively. 

he phonograph and the graphophone have 
formed the subjects of two papers read before the 
British Association at Bath, by Colonel Gouraud 
and Mr. Henry Edmunds, the respective represen- 
tatives in this country of Mr. Edison and of the 
inventors of the graphophone. The discussion 
which followed the reading of these papers will be 
referred to in our report of the Proceedings of the 
British Association. It does not come within 
our province to discuss the claims for originality 
which will doubtless be put forward, for the recent 
perfections in these two rival instruments. 

As a matter of fact, the one point which may 
possibly form a basis for discussion, is the question 
of engraving as opposed to indentation of the sound 
waves upon the cylinder. The former method, 
which it is claimed constitutes the main novelty— 
apart from mechanical detail—of Messrs. Bell and 
Tainter’s graphophone, appear to be much more 
practical and efficient than the principle on which 
Mr, Edison’s process was based—that of indenting 
the record on a metal surface, such as tinfoil. True, 
in Mr. Edison’s new phonograph a wax-coated 
cylinder is used, on which the vibrating style en- 
graves its messages, and it is the adoption of this 
all-important detail which may possibly involve 
complications. For full information on the history 
of this invention we refer our readers to the paper 
read by Mr. Edmunds at the British Association, 
and which will appear in our columns, 





GUINNESS’S BREWERY. 

To many members the chief feature of interest 
at the recent Institution of Mechanical Engineers 
to Dublin was, without doubt, Guinness’s Brewery. 
It formed, with the distillery of Messrs. John Power 
and Sons, the object of the excursion of the Thurs- 
day of the meeting (August 2), and very nearly all 
the members must have availed themselves of the 
invitation to go over this world-renowned birth- 
place of brown stout. It was fortunate that the 
organisation of the visiting parties was so well 
arranged, otherwise a good many Mechanical Engi- 
neers would have stood a chance of losing them- 
selves in the vast and intricate labyrinth of buildings 
that go to form the St. James’s Gate Brewery. The 
excellent arrangements reflect great credit on those 
who planned them. 

History—in the shape of a small hand-book, 
prepared, we believe, by Mr. W. Geoghegan, the 
chief brewer—tells us that as early as the reign of 
James I., Dublin was a noted centre of brewing ; 
the ‘‘brown ale” then produced being a very 
popular beverage in the city. During the seven- 
teenth century the number of breweries declined, 
although there is no record whether the quantity of 
beer brewed fell off—if it did at all—in like propor- 
tion. At the beginning of the present century there 
were about fifty brewers in Dublin, including some 
who are still carrying on the business. Amongst 
these latter the St. James’s Gate Brewery, by which 
name ‘‘ Guinness’s” is formally known, is by far the 
most important ; it being in fact the very largest 
brewery in the world, larger even than Bass’s, if we 
may judge by the output. It was founded about the 
year 1759, by ancestors of the present chairman of 
the company, Sir Edward Cecil Guinness, buying 
the brewing plant of a Mr. Rainsford. Up to the 
year 1825 the trade was almost all of a local character ; 
but about’that time agencies were established in Eng- 
land, and there soon followed a considerable exporta- 
tion of Guinness’s stout across the Irish Channel. 
It was not until the year 1860 that any large export 
trade beyond the United Kingdom was established, 
although acertain quantity of the Dublin stout had 
always found its way across the seas. At present, 
however, the foreign business is a very large item 
indeed, although even now the Irish people drink 
more ‘* Guinness” than all the rest of the world ; 








which means that the chief branch of the business 
is the strictly home trade. 

During the fifty years ending 1887, the output of 
the brewery increased thirty-fold, and for the year 
1887 Messrs. Guinness paid to the Government for 
beer duty 453,615/. ; which was about one-twentieth 
the total sum paid during the same period by all 
the rest of the brewers of the United Kingdom. 
Asthere are 13,755 altogether, it will be seen that 
Messrs. Guinness contribute a good deal more than 
an average proportion to the country’s revenue 
under this head. 

In the year 1860 the brewery covered four acres. 
In 1873 a very large addition was made by extend- 
ing the premises across the road and carrying them 
down to the Liffey. Since then additions have 
been, made until now the brewery includes, count- 
ing dwelling places for some of the workmen, about 
40 acres. The plan, Fig. 1, we publish on page 250, 
will give an idea of the general arrangement of the 
premises. In October of 1886, the whole business 
was sold by its owner, Sir E. C. Guinness, to a 
company (Messrs. Arthur Guinness, Son, and Co., 
Limited) for six millions sterling ; and the shares are, 
we believe, at the present time worth about three 
times the price at which they were issued. 

As it would have been impossible, in the time 
available for the inspection of the establishment by 
the members of the Institution of Mechanical 
Engineers, to have shown the visitors over the whole 
35 acres of works and buildings, attention was 
turned only to what is known as the new brewery, 
and it is to this portion we shall chiefly confine our 
description, when we come to deal with details. It 
may be stated generally, however, that the brewery 
is built on three principal levels. The upper level 
includes two separate breweries. There are on this 
level fermenting rooms, common to both breweries, 
vat houses, stables, hops and malt stores, grains 
drying houses, &c. This level is about 60 ft. above 
the quay on the River Liffey. On the middle level 
are maltings, pits, and silos, into which the grains, 
or spent malt, are discharged, and also a small vat 
house. At the lower level are the cooperage, cask 
washing sheds, the racking or filling shops, and the 
delivery department. The principal Irish railway 
systems are connected directly with the brewery, 
and the company’s steam lighters convey the 
barrels down the Liffey to the steamers at the 
North Wall. 

The first thing the visitors were shown after 
leaving the general offices, which are of an extent 
commensurate to the vast trade carried on, was the 
engine-house, where there are two single-cylinder 
vertical inverted engines, by Victor and David 
Coats (now Coats and Co., Limited), of Belfast, 
having cylinders 24 in. in diameter. by 3 ft. stroke. 
They have been recently fitted with Hartnell 
governors, which have been found to much improve 
the working. 

From the engine-house the visitors were taken to 
the malt receiving room, where the malt is brought 
in by carts. It is carried by elevators to an upper 
floor, where it is screened and — by ma- 
chinery supplied for the purpose. It then goes on 
to the mill room, being conveyed by india-rubber 
bands, and is passed over magnetic separators to 
take out nails, &c. After this it is weighed by a 
Munnem and Reisert’s patent weighing machine, 
made by Louis Simon and Son, of Nottingham. 
This machine consists of a receptacle into which the 
malt is shot; when nearly the right weight is reached 
the machine falls a little, and a slow delivery is 
given, so that the weighing may be more accurate. 
At the right moment the feed is stopped, the bottom 
of the receptacle opens automatically, being actuated 
by the weight of the material, and the malt falls 
below to the break rolls, a record being kept by a 
counting machine. The malt-crushing rolls are also 
by Coats and Co., of Belfast ; they are fluted, and are 
of steel or chilled iron, mounted horizontally. They 
are kept together by a spring, one roll being driven 
and the other running loose. The grist or crushed 
malt falls into an inclosed trough containing a screw 
conveyor by which it is passed to a receptacle at the 
end of the row of mills. There are four pairs of these 
crushing mills for ordinary malt, and two smaller 
pairs for grinding the roasted malt, which gives the 
stout or porter its distinctive colour and flavour. 

On page 251 we give illustrations of the brew- 
house and mill-room we are now dealing with. 
Fig. 2 is a longitudinal vertical section in three 
planes, Fig. 3 isa plan, Fig. 4a cross-section between 
the mash tuns, and Fig. 5 a cross-section between 
the coppers. The position of the various machines 
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AMERICAN BRIDGE FAILURES. 
Mechanical Pathology, a -sortg in its Relation to Bridge 
esign.* 


By Grorce H. THoMsoN, M. Am. Soc. Eng. 


1. In considering mechanical structures, in either of two 
conditions in mie 4 they present themselves to us, perfect 
or imperfect in fulfilling the purpose of their construction, 
we find it convenient and illustrative of the subject to 
borrow the terms applicable to vital structures ; to adopt 
as descriptive of a mechanism, and in elucidation of the 
method by which forces produce effects good or bad, the 
terms physiology and pathology. 

Mechanical structural integrity, in securing a har- 
monious action of the aggregate of parts concerned, forms 
no faint parallel with the human structure embodying 
vital completeness; we may call each a physiological 
success, while on the other hand a faulty or weak 
mechanism, and the resulting malfeasance in action, finds 
its counterpart in that state of the human system which 
is denominated pathological. 

hus, we can affirm of the mechanical action of a 
bridge of good design, good manufacture, well main- 
tained, and properly loaded, that it is physiological, or, 
we can affirm of the mechanical action of this same bridge 
if not properly cared for (for instance, if its bearings are 
imperfect) that it is pathological; or, if the bridge has 
been struck by a train, the abnormal forces there set at 
work may cause mechanical action, which we may here 
denominate pathological. 

Again, we could say of a group of eyebars that they 
strain physiologically if they all pull uniformly as intended, 
but if there are idle bars, and hence overstrain in some of 
them, we can infer imperfection as a group, and affirm 
the pathologic action. 

2. Of how many railroad bridges of to-day can we pre- 
dicate that perfection of mechanical action suggestive of 
the physiological? How many are structurally competent 
to perform the service for which they were erected? How 
many are being taxed mechanically beyond the limit ever 
intended? And how many are able to withstand the 
sometimes rough usage (as in the case of collisions) inci- 
dental to railroad operation ? 

These questions are not easily answered. 

8. A traveller on the high seas seeks the steamer with 
safety compartments, but on land he does not stop to 
inquire regarding the safety of railroad bridges; neither 
does he seek to know the dangers contingent upon rail- 
road operation, In other matters of life we are more 
apprehensive, 

4. A bridge for railroad service is ordinarily designed 
upon the assumption, not only that all the conditions 
governing its use and life are favourable, but that they 
will always remain so. A non-recognition of such a com- 
bination of unfavourable circumstances likely to obtain 
from a derailment, a bent or broken axle, a loose or 
broken wheel, &<2., is responsible for much in the way of 
omission in current bridge design. 

As long as reputable bridge practice is satisfied and 
justified in making no provision for the contingencies of 
railroad operation—catastrophes due to broken axles, &c. 
--and as long as the design of metallic bridges is not co- 
ordinate with the increase in weight of rolling stock, the 
increase in tonnage, the mechanical effects due to power 
brakes, &c., just so long must we expect to hear of rail- 
road bridge failures. 

5. The statement that 251 railroad bridges have failed 
in the United States and Canada during the ten years 
ending December 31, 1887, from weakness, overwork, 
collision, &c., may be accepted as a mechanical patholo- 
gical generalisation. 

6. The authority for the above statement is the bridge 
engineer of the New York State Railroad Commission, 
Mr. Charles F. Stowell, who has spent much time offi- 
cially in obtaining data of fact and cause. The number 
embraces only truss bridges, as distinguished from simple 
stringer and trestle bridges, and includes only those 
failures which involved the wreck of the whole or part of a 
train, and resulting directly from the presence of a train 
on a bridge. It is intended to cover only such accidents 
to railroad truss bridges as foresight in design, construc- 
tion, or maintenance might have been expected to have 
prevented, unless some of the accidents due to the failure 
of a bridge in consequence of its abutments being under- 
mined by a freshet, be considered beyond human foresight. 
The list does not include such accidents as that at Chats- 
worth, Illinois (with its 150 victims), which was due to 
the failure of a trestle bridge. It does not include the 
bridge horror at White River Junction, as the burning of 
that structure was not the cause of, but rather the result 
of an accident, the fire being communicated by the burn- 
ing train already wrecked. ‘The list does not include any 
bridge destroyed by the course of nature, as by lightning, 
cyclones, floods, or fire, unless a train was on, and went 
down with, the bridge. If failures due to all these causes 
were considered, the list would be much longer. It is 
probable that the number is understated, especially in the 
years 1878 and 1879, 

The failures for the ten years are as follows: 


Failures, 
1878 18 
1879 16 
1880 10 
1881 38 
1882 34 
1883 27 
1884 33 
1885 25 
1886 20 
1887 30 


~* Paper read before Section G of the British Asso- 
ciation at Bath, 





The harvest for this year is promising. Of the number 
251, above quoted, 57 were knocked down by derailment, 
broken axles, &c. ; 30 were “‘square falls,” in 96 cases the 
real cause of failure was in a measure uncertain, five 
failures occurred during replacement or repairs. 

7. Much difficulty is experienced ia acquiring correct 
data, hence a classification of failures, cause, &c., is not 
easily arrived at. Bridge failures have occurred that have 
evaded the enterprising reporter’s pen, and often news- 
papers are not very pronounced in their items. An actual 
clipping from a Pittsburg paper of March 21, 1888, is 
here appended : 

‘Two BAD FreicHt WRECKS. 
“4 Weak Bridge on the P. R. R. Derails a Train. 

“ About noon yesterday a freight train, while passing 
over a small bridge near Serene, 7 on the main line of 
the Pennsylvania Railroad, was derailed by one of the 
bridge trusses giving way, which caused the rails to spread. 
A number of cars were dumped into a small creek and it 
is reported two of the trainmen were seriously hurt. Their 
names could not be learned. The limited express was 
delayed over two hours by this accident. It took several 
hours to clear the tracks and repair the bridge. i 

“The fast line due here at 11.55 last night did not 
arrive until 2.30 this grey The train was delayed 
by a bad freight wreck at Kittanning Point, on the 
eastern slope of the Allegheny Mountains. The axle of 
one of the cars broke and threw the entire train from the 
track. It was reported that no person was injured.” 


In one case a State Railroad Commission, whose duties, 
well defined by law, require said Commissioner to “‘investi- 
gate thoroughly,” and to ‘‘ report the cause,” have investi- 
gated, and have failed in any of their published annual 
reports, so far, to mention a remarkable bridge failure 
causing the death of several trainmen, although the report 
catalogues a reduction in freight on empty milk cans 
and other trivial matters. 

8. As to causes. The pathology of the broken axle and 
of a bridge structure is nearly correlative. The axle known 
as the Master Car Builders’ Standard is here annexed. 

An axle of this dimension under a fully loaded car 
deflects at the centre about jy in., with an extreme fibre 
stress of 15,000 lb. per square inch, or counting both ways 
the deflection could be stated to be about 7; in., anda 
stress ranging from 20,000 lb. to 30,000 lb. per square inch. 

Very elaborate experiments have been made at the 
United States Arsenal, at Watertown, Massachusetts, to 
ascertain the injury to axles of a record of 95,000 miles. 
These tests are purely “‘ laboratory” (elastic limit, ulti- 
mate elongation, &c.), and they indicate little or no 
injury tothe quality of the iron from the 95,000 mileage. 

Recent tests (of a character not strictly speaking 
laboratory”) have been made with iron axles, taken 
from cars of two years’ service on the New York Central 
and Hudson River Railroad (this company removes axles 
on passenger coaches, as well as side bars to locomotives 
every two years, the exact mileage therefore unknown). 
Such axles will give good laboratory tests, but the test 
here stated is known as the ‘‘ drop,” 1650 lb. falling 10 ft., 
striking the axle at centre. The axles were supported on 
thin bearings, and 3 ft. apart, 14 ft. each from centre of 
axles. Two blows usually fracture the axles like glass, 
not at the centre or between the bearings, but at the 
filleted end of journals where indicated, and yet these 
worn axles if annealed are not more easily fractured than 
new axles. Query: What canthe laboratory tests teach 
us regarding the pathology of axles? 

The increase of weight coming upon axles, due to in- 
crease of car —— with little or no accompanying 
increase to size 0 
catastrophes in the future. 

9. An attempt, extending we several years, to 
ascertain the probable chance of collision on bridges due 
to broken axles, discovers that an axle is more apt to 
break on a bridge than in any other spot on a railroad. 

If the mileage of bridges and earthwork be equated, 
the probability of an axle breaking on a bridge shows un- 
fortunately for the persistence of bridge structures, 

On the railroad above quoted, in the fiscal year ending 
March 31, 1888, there were removed from freight and 
passenger cars thirty-one axles, on account of broken, 
bent, or other defects, and the number of axles in service 
for that period was 104,000. Several years ago this 
record was “‘ large,” and the study of mechanical patho- 
logy has reduced the breakage to the above reasonable 
figures. Upon this line, in the time mentioned, four axles 
broke upon bridges. One accident destroyed twenty- 
eight cars and contents, and another occurred in front of 
an incoming passenger train on another track, where the 

vossibilities of a great catastrophe were imminent, which 
appily the application of brakes,prevented. 

o the writer the dangers ahead from broken axles 
appears to be sufficient to warrant the earnest and 
thoughtful consideration of those interested in the main- 
tenance of railroad metallic bridges; and here might be 
urged the necessity of making allowance for these acci- 
dents, these pathological conditions, to come from the 
broken axles of the future. 

10. Regarding the pathology of wheels, during the year 
1887 the Grand Trunk Railway of Canada discarded for 
breakage and cracks 2333 cast-iron wheels out of 109,564 
in use, 

11. The tendency to increase the capacity of cars, and 
consequent gross tonnage, has been general in America. 
Freight cars now average a uniform load of 1} tons per 
lineal foot, and coal cars have been designed that weigh 
with load over 3600 lb. per lineal foot, though of this latter 
class few are in use. 

12. In no way is the progressive tendency of the science 
of transportation more marked than in the increase in 
power, whether for passenger or freight service. 

The first passenger train of America left the City of 





axles, already too small, must lead to} g 





Albany, New York, August 9, 1831, and ran to Schenec- 
tady, 17 miles away, in a little more than one hour. This 
train was hauled by the Dewitt Clinton, the third engine 
builtin America. Ina letter to the writer, dated July 21, 
1885, its driver, David Matthews, states that “‘she was 
made of the best materials, and brought down to the 
finest proportions and finish, such as has never since been 
done,” and that she ‘‘ weighed only 34 tons,” or at the 
rate of 0.875 ton per wheel. This did not include the 
tender. Recent passenger engines rarely weigh less than 
14 tons per axle, or 7 tons per wheel, and very decided 
increase in power for passenger service is palpable to any 
general observer of progress in railroad operation. 

One firm are manufacturing engines known as the 
‘* eight-wheel type,” with 24 tons on an axle. Here are 
the features of this engine : 

Cylinder=20in. by 241n. 

eight, forward truck, 30,700 lb. =3.84 tons per wheel, 

As ne first driving axle, 45,680 lb.=11.42 tons per 
wheel. 
— second driving axle, 48,010 lb.=12.00 tons per 
wheel. 

Total weight of engine, 124,390lb.=62.2 tons when 
loaded 


Total weight on drivers, 93,690 lb. =46.85 tons. 
Total weight of engine and tender, 197,390 lb.=98.7 


tons. 

Weight, forward truck of tender, 35,000 lb. = 4.38 tons, 

Weight, rear truck of tender, 38,000 lb. =4.75 tons, 

The distance between drivers=7 ft. 6 in. 

The distance from forward pilot wheel to rear wheel of 
tender=49 ft. 34 in. 

All tons are of 20001b, each. 

Another manufacturing concern is building an engine 
for passenger service of another type, known as “‘ ten- 
wheel engine” : 

The size of cylinder=19 in. by 24 in. 

Weight on forward truck, 15 tons=3.75 tons per wheel, 

Weight on first driving axle, 16} tons=8} tons per 
wheel. 

Weight on second driving axle, 164 tons=8} tons per 


wheel. 
Weight on third driving axle, 17 tons=8} tons per 
wheel. 
Total weight on drivers, 50 tons. 
Pe engine alone, 65 tons when loaded. 


For freight service a recent Consolidation engine de- 
serves notice, because of its excessive weight : 
Cylinder, 22 in. by 28 in. 
eight on forward axle, 15,000 lb.= 3.75 tons per 
wheel. 
= on first driving axle, 33,000 lb.= 8} tons per 
wheel. 
— on second driving axle, 33,000 lb.= 8} tons per 
wheel, 
Weight on third driving axle, 36,000 lb.=9 tons per 
wheel. 
— on fourth driving axle, 34,300 lb. = 8,29 tons per 
wheel. 
Total weight of engine when loaded, 75.65 tons, 
* on drivers, 136,000 lb. =68 tons, 
ns of engine and tender=112.15 tons. 


13. There is another class of freight engine, the ‘‘ De- 
capod” (one more driving axle than the ‘‘ Consolidation” 
engine), that concentrates great weight on drivers. These 
engines are unusual, and are for special service. 

14, While the Consolidation engines are favourites on 
many lines, it is improbable that they will be the freight 
engines of the future for all, especially lines of easy gra- 
ients ; they are not economical engines where a speed of 
25 miles and over must be maintained. Recent trials of 
Consolidation engines in actual service on the New York 
Central and Hudson River Railroad (a line of easy gra- 
dients generally), for a speed of 25 miles demonstrated 
their inefficiency. The new freight engines for the West 
Shore Railroad are ‘‘ ten-wheelers.” 

15. That freight must be moved at increased speed on 
trunk and other lines urder the conditions developing is 
the opinion generally held by those familiar with the pro- 

ess of railroad operation in America On the New York 

Jentral the speed has been increased twice upon the four- 
track division, extending from Albany to Buffalo, a dis- 
tance of 298 miles. In the year 1874 the speed for freight 
trains was limited to 15 miles per hour; in 1880 increased 
to 20 miles per hour. At present the speed is about 
25 miles per hour, and with this speed the east-bound 
‘through freight” car movement about all on the east- 
bound freight track is as follows: 


1887. Loaded Cars. Unloaded Cars, 
May .... ee 34,879 731 
June ... sis oe «= 87, 962 748 
July .. a ... 40,358 694 
August ‘ 35,316 573 
September 42,888 725 
October 46,269 620 
November asi 43,567 742 
December ... Re: 37,486 826 

1888. 

January 36,291 1902 
February 33,798 969 
March see 34,904 1154 
April ... aa “ 33,666 711 


The loaded cars will average 28 net tons gross load each. 

16. The power of the future must be, not only able to 
move trains with despatch, but must start with trains 
without delay ; and further, such power must be able to 
reduce a speed, and to stop with train under control 
within some limit as to distance travelled. i j 

All this will involve great concentration of weight in 
the drivers, together with engine power brakes—which 
later device is a medium for the transmission of more 
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Fig. 1. BripGE FAILURE DUE TO BROKEN AXLE. 











Fic, 2. “ THE CONSEQUENCES OF A cow.” APRIL, 1887. INDEPENDENCE, OHIO; BALTIMORE AND OHIO RAILROAD. 
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Fig. 4. DUNDEE LAKE BRIDGE FAILURE, NEAR PATTERSON, N.J. SEPTEMBER, 1886. 
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mechanical work to a structure than engineers are 
prepared at present to admit, but cannot altogether 
ignore. 

" recent failure of a bridge in the State of New York 
was due to the power brake. In this case a heavy engine 
had been detached from the train to take a side track, 
the switch being at the end of the bridge. The trusses 
failed by collapse of the top chord and the compression 
members. This bridge had | es condemned by the State 
authorities. ? 

17. While those interested in the sale of bridges are 
satisfied to design from a purely strain-sheet basis, those 
that maintain, use, and repair them, are often inclined to 
doubt as to whether the present methods of estimating 
the magnitude of the forces at work in the various mem- 
bers of a metallic structure, due to live loads alone, and 
the determination of sections therefrom, are adequate to 
meet the future needs of railroad operation. 

While engineers are agreed as to the nature and 
extent of stresses due to static loading, there is some dif- 
ference of opinion regarding the character and quantum 
of the forces set at work by the effort of engines in pulling, 
power brakes, engine reversals, &c. ; 

From gauge experiments made by the writer, from time 
to time, on various types of bridges at work, it is manifest 
that the dimensioning of structures from the strain-sheet 
forces is open to criticism. hus in a pin-connected 
bridge of short span, the strain sheet shows the maximum 
stress on a counter rod, due to live load alone, to obtain 
when the first driving axle of 14 tons arrives at the foot 
of the rod, and the stress to be at the rate of 8000 lb. per 
square inch, and the gauge so indicates when the engine 
is quietly imposed; but when the last axle of the last 
car of a train, running in an opposite direction, and with 
the inclination of the rod, arrives at the foot of this rod, 
the weight imposed being one-half that due to the engine 
drivers, then the gauge shows a stress of from 15,000 lb. 
to 24,000 lb. per square inch for speeds of 30 tu 45 miles 
per hour, instead of 4000 lb. per square inch, which the 
strain sheets should have shown. f 

In another pin-connected bridge (double track with 
two trusses where the pins of 314 in. in diameter are rela- 
tively small, on account of the wide packing of the lower 
chord eyebars, four on each side of the centre of truss), if 
the usually accepted theory of pin bending is correct, 
there would then be flexure of the pins, and consequent 
unequal distribution of stress in the chord eyebars due to 
oat load alone, but the bars are equally strained, that 
is to say by “‘ sounding” them, hence no pin bending in- 
ferred. 

Placing gauges on the outer (fourth) and inner (first) 
bars, an engine and tender of total weight of 66 tons, 
running on track nearest the truss gauge, weighs the 
stresses as follows: Outer bar at the rate of 50 lb. per 
square inch, inner bar at the rate of 1970 lb. per square 
inch, or the inner bar does thirty-nine times the live load 
work of the outer bar. With two engines the following 
result : Outer bar at the rate of 99 lb. per square inch. 
Inner bar at the rate of 3780 1b. per square inch, or 1 to 38, 

One heavy passenger engine fen es a stress of 3800 lb. 
per square inch on inner bar. To load this bridge to its 
calculated capacity, four heavy and four 66-ton engines 
will be required. : 

The unequal distribution of forces present in eyebar 
chords may be due in part to the bars themselves, or to 
the action of the eccentrically-connected and engine- 
lurched lateral system, which generally attaches to the 
chord indirectly, through the medium of a swing (i.e., the 
hangers); or the stretching of the chord is opposed by the 
parallel longitudinal stringer. \ 

18. The pathology of bridges is further illustrated in 
Fig. 1 (see two-page separate plate). 

he cause of this failure was due to the ‘‘ broken 
axle,” Svoner or later all through bridges probably must 
withstand some kind of collision, for in the nature of the 
railroad business, imperfect, though a as it is, 
certain causes, not fully appreciated, if understood, must 
create the conditions productive of catastrophes. 

This bridge was a heavy first-class structure, calculated 
to support two heavy Consolidation engines followed by 
heavy trains. The floor was very strong, yet the bridge 
failed within forty days after its erection. 

To an —- engineer this bridge would present some 
peculiar and some familiar features. The distinctive 
American characteristics of large concentrations (and 
consequent long panels) and of loose lateral systems would 

new to him, but the eyebars in chords and web system 
would remind him of the Newark Dyke Bridge of one- 
third of a century ago. The continuous rivetted top 
chords, the rivetted cross-girders at panel points, the 
rivetted longitudinal girders rigidly connected thereto, 
all borrowed from the rivetted lattice, proclaims its hybrid 
origin. All these would be familiar—old enough—but the 
columns (so strong in pure compression in a testing ma- 
chine, so ny adapted to withstand transversely the 
contingencies of railroad operation). 

These would be new features as to section. He would, 
ossibly, be as pleased with the simple articulation and 
old —— as he would be discouraged to find the unequal 

distribution of strains shown by gauging the eyebars of 
bottom chord and web system. 

_ In pin-connected bridges much res has been made 
in fifteen years, both in design and manufacture, and the 
invasion of rivets in the details has been so gradual and 
complete that there is not much of the original type re- 
maining, except the long panels, and in some cases the 
loose lateral systems. 

The more improvement, the more rivets used, and this is 
shown in the recently erected Poughkeepsie Bridge, 
where the long spans are rivetted lattice bridges, with 
main connections of web to chords done in pins, held by 
thickening plates reinforced by rivets; and where also 
the lateral system is done in the rigid, with rivet connec- 





tions after the method of the American lattice bridge of 
the-last twenty years. 

The gradual adoption ot rivetted work in America is 
well exbibited in the plate girder bridge. Fifteen to 
twenty years ago the plate girder was “‘ too heavy,” ‘‘ too 
clumsy,” ‘‘ unscientific,” and ‘‘the strains were uncer- 
tain” as to amount and direction. 

To-day the plate girder, up to 80 ft. spans, is recom- 
mended by all advocates of pinned connections, and the 
relatively heavy floor systems now current in America, 
taken with the rivetted chords, &c., often make the 
weight of rivets 44 per cent. of the whole structure. 

The engraving, Fig. 2, again illustrates one of 
those accidents, for which the falling bridge was not 
adapted to withstand, though it could sustain trains of 
heavy engines and cars. Here a cow standing upon the 
bank at the end of the bridge was struck by the engine, 
and thrown against the post. One member falling. all 
falls. A compression member of a pin-connected bridge 
as now constructed, when broken in the middle, can be 
compared to a cartwheel where everything has been re- 
moved save the hub and one spokc ; both revolve around 
its centre. The pins did not break in this bridge. 

The engraving, Fig. 3, illustrates the error in rely- 
ing upon pure mechanics in bridge design. This bridge 
was erected in 1879, and failed in 1886, with resultant loss 
of life, personal injury, &c. The span was 215 ft., and 
the span in the background is a duplicate of the one that 
fell. None of the pins or eyebars in the bottom chords 
aaa The trestle bridge in the foreground also 

ailed. 

The highway bridge on the left is a wooden lattice, with 
four wooden pins in each intersection, and like the first 
one built in America by Mr. Towne, about 1816 to 1820. 
It is claimed that the railroad bridge has been overloaded, 
and doubtless this is true, but with ordinary loading it 
was & question of time, and only a question of how many 
tons, and how often applied. The tonnage upto date had 
been inconsiderable. The designer here sank in that 
quicksand formula, 

The stress per diagram 
A unit stress 
section required. 

The engraving, Fig. 4, illustrates another bridge 
failure, due to broken post caused by a single derailed flat 
car. This wasa first-class heavy pin-connected bridge, of 
excellent design and workmanship. The adjoining span 
exhibits the type, and the flimsy top lateral system so 
common to bridges of this type there is shown, together 
with its light portals. These portals ordinarily support a 
cast plate with date and name of maker—a quotation 
from Dante would sometimes be more appropriate. In 
one place only has the designer recognised that the life of 
a bridge, like other things, is subject to all the uncer- 
tainties of existence, that is, in the collision strut extend- 
ing from the first pin of bottom chord to the middle of the 
end post. This bridge fell within forty-eight hours after 
erection. . 

The engraving, Fig. 5 (page 255), shows a failure due to 
limited head-room, and caused by a steam derrick striking 
the portal column, thus lifting the castings off the top of 
end posts. This bridgeis representativeof a type now (hap- 
pily) becoming obsolete, All the top chord pieces are 
made of wrought iron, but at the panel points there are 
cast-iron blocks holding the pins. This nt of construction 
has still some honest advocates. While everything is 
smooth such structures will stand up to work, but a slight 
collision tumbles them. 

The anatomy of the Bussey Bridge is clearly shown in 
illustration, Fig. 6. Here 23 passengers lost their lives, 
while over 100 were wounded, and on the train the 
total number of passengers and train men was less than 
300. The failure was due toan imperfect hanger. In- 
coming trains descending a gradient of 50 per mile were 
usually slowed by engine brakes on this bridge. 


=the proper amount of 





The following particulars, abstracted from the American 
Engincering News, give fuller details than are contained 
in Mr. Thomson’s paper of the accidents illustrated by 
some of the engravings. 

In relation to the bridge shown in Fig. 1, Mr. C. F. 
Stowell, bridge engineer of the New York State Railroad 
Commission, wrote as follows: 

“ This bridge had been finished but a few days, and had 
had lots of inspection in mill, shop, and field ; it was pro- 
portioned for pretty heavy loads (two Consolidations and 
2240 1b. per lineal foot), and was apparently designed to 
meet all contingencies except the one which actually 
happened—a derailed car which had run 3600ft. before 
striking the bridge, and then took out three of the main 

osts. In passing over highway bridges you have doubt- 
ess often noticed signs warning the traveller not to go 
faster than a walk, under penalty of the law. It might 
be well to furnish pin-connected railway bridges with 
signs something like this : 


‘6 6 Warninc—Don’t ToucH THE TRUSSES UNDER 
PENALTY OF A WRECK.’ 


“©. . . Three posts in the north truss and two in the 
south truss were bent, broken, or twisted out of shape; 
one 12-in. post was bent bodily at right angles, and 
another 9-in. post was bent twice. . . he effect of 
the accident on the trusses was like an explosion on a 
length of about three panels.” 

he editor adds: 

** We agree with Mr. Stowell that a rivetted structure 
of the same span and strength would have been more likel 
to escape collapse altogether, and that it would be muc 
better if the range of span for which rivetted structures 
are yee were greatly extended.” 

The accident shown in Fig. 2 occurred on April 30, 
1887, on the Baltimore and Ohio Railroad at Independence, 





O., and is thus referred to by the Engineering News: 
‘* Whether the cow was actually hit by the locomotive and 
so flung against one of the posts, or whether the cow 
happened to swing her tail against one of the compression 
members just as it was taking strain from the locomotive, 
we cannot say, but the internal evidence rather favours 
the latter theory, for the span was so short that, had the 
break occurred directly under the locomotive, that ma- 
chine would have been likely to escape before it fell, as at 
the Bussey Bridge, and the cars only have dropped into 
the stream below. . . . The bridge itself was stron 
enough, as it had carried locomotives safely for severa. 
years, and its strain sheet shows that the moments of 
every wheel were very accurately computed, and the 
precise sections required determined therefrom according 
to Woéhler’s laws. The moment of the cow was the only 
thing left out of the calculation, and she had no business 
on the bridge. @ span was very small, the 
structure very high, and the last ounce of material had 
been saved for it. The day is near at hand, let us hope, 
when it will ruin a man’s professional reputation to have 
either designed or accepted such a bridge.” 

Fig. 3 shows a bridge disaster that occurred on August 
18, 1886. This had been in usg since 1879, and spanned a 
stream near Brattleboro, Vermont, on the narrow gauge 
(3 ft. 6 in.) division of the Central Vermont Railroad. It 
was a combination Pratt truss (spans 216 ft.) and was 
designed by Mr. A. P. Boller, the ironwork being made 
by the Keystone Bridge Company, and the erection done 


by Messrs. Danforth and Co., of New York. It was 
designed for a moving load of only 1000 Ib. per foot, and 
had been badly overloaded for a longtime. The cause of 


failure was the buckling and springing upward of a sec- 
tion of the top chord of one of the girders. 

Fig. 4 illustrates the failure of a bridge over Dundee 
Lake, near Patterson, New Jersey, on the New York, 
Susquehanna, and Western Railroad, on September 24, 
1886. This was a new structure, an iron Pratt truss 
about 132 ft. long, designed and built by the Passaic Roll- 
ing Mill oa F One span had been completed and in 
use a few days, the adjoining duplicate span being still 
supported by the false works. An ordinary light local 
freight train was passing over the bridge at a speed of 
5 or 6 miles an hour, and the engine had just cleared the 
span, when the latter fell, wrecking six cars. It was 
ascertained that one of the cars had left the rails on the 
bridge and struck one of the high vertical posts of the 
truss. 

The failure illustrated by Fig. 5 (page 255) was that of 
a bridge over the Petawawa River, about ten miles from 
Pembroke, Ont., on the Canadian Pacific Railway, and 
occurred on June 7, 1886. The accident was a peculiar 
one, and reflected no discredit on the builders, Messrs, 
Clarke, Reeves, and Co. On the day of the accident a 
freight train running east entered the bridge at about 25 
miles an hour. A steam shovel which formed part of the 
train was too high to pass under the portal bracing on 
the west end of the bridge, and a violent collision resulted 
that lifted the end posts off their bearings and dropped 
the whole span into the river. 

Fig. 6 illustrates a bridge, the failure of which was 
attended with very fatal results, and produced a pro- 
found sensation in the United States. It was known as 
the Bussey or ‘‘Tin Bridge,” and was on the Dedham 
branch of the Boston and Providence Railroad, five miles 
from Boston. It was originally a wooden Howe truss, 
but in 1869 one of the trusses was replaced by an iron one. 
In 1876 the remaining wooden truss was removed and re- 
placed by the iron one, another wrought-iron truss of 
different design taking the place of the first one. The 
bridge was about 20 ft. wide, and the single track which 
curved slightly was placed so much to one side, that 
about two-thirds of the weight was carried by the 
new truss. The floor beams of the bridge were sus- 

mded to the top chords of the trusses by two 

angers at each end ; these hangers were nearly out of sight 
and difficult to inspect. On the morning of March 14, 
1887, a train consisting of a locomotive, eight passenger 
cars, and one combination car, passed on to the bridge at 
a speed of about 35 miles an hour. The engine, tender, 
and three cars passed on safely, when the whole structure 
collapsed, and fell with the remainder of the train into the 
road below. Examination showed that a pair of hangers 
supporting one end of a floor beam near the Boston abut- 
ment had broken and caused the wreck of the bridge, and 
that these hangers were badly welded, cracked, and 
rusted, so that they were totally untrustworthy. Refer- 
ring to this accident, the Engineering News said: ‘* No- 
thing in the catastrophe tends to show that the trusses 
themselves were too weak. . . . But the badness of 
their design in many details—we may almost say in every 
detail—will be at once evident; the most conspicuous 
fault being that the old 16-panel truss, which was a 
double intersection one, was loaded, after the second 
regeneration, at every fourth panel only, so that one 
entire system was wholly unloaded, and the whole load 
ene on the other at every other panel point only. The 

angers which caused the wreck were loaded, as nearly 
as may be, with 50,000 lb., at the instant of failure, and 
at the passage of every train. They were so boxed in 
with cast iron, that a real inspection would have been 
difficult or impossible after erection, but the badness of 
the fragments now in our office must have been obtru- 
sively evident during erection. The paint on them is 
good ; a neat pea-green which must have been harmonized 
well with the landscape ; but how they held together can 
only be explained by going to the official report of Mr. J. 
W. Murphy, on the old Girard Avenue wooden bridge 
in Phil elphia, who concluded a careful diagnosis of that 
ancient structure by saying: ‘ And, finally, I can see no 
engineering reason for this bridge standing at all, except 
it be—from force of habit.’” 

(To be continued). 





ENGINEERING. [Sepr. 14, 1888. 








MASH-TUNS AT THE ST. JAMES’S GATE BREWERY, DUBLIN. 
(For Description, see Page 249.) 
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AMERICAN BRIDGE FAILURES. 
(For Description, see Page 252.) 




















Fig. 5. FAt_EN BRIDGE OVER PETEWAWA RIVER, PEMBROKE, ONT. JUNE, 1886, 
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NOTES FROM THE NORTH. 
G ascow, Wednesday. 

Glasgow Pig-Iron Market.—The price of Scotch warrants, 
which was as high as 42s, 3d. per ton cash last Wednes- 
day, declined to 41s. 7d. per ton on Thursday forenoon. 
In the afternoon, however, there was a slight recovery. 
There were realisations for profits on that day, but even 
in face of large selling orders, prices only gave way from 
3d. to 44d. per ton. At the opening the price of hematite 
iron was 44s, 10d. per ton cash, but before the close an 
advance of 7d. per ton had been made. Prices oscillated 
on Friday between 41s. 64d. and 41s. 84d. for Scotch iron. 
The demand improved a little before the end of the 
settling, 5000 tons having been taken off the market at 
41s. 84d. per ton for Tuesday. There were buyers at the 
close of the forenoon market at 41s. 74d. Hematite ranged 
in price during the day between 45s. 2d. and 44s. 10d. per 
ton cash, and business was done in Cleveland warrants at 
34s, 4d. cash in the forenoon and at 34s. 44d. in the after- 
noon, but the close was weaker, and the settlement prices 
were—Scotch, 41s. 74d. per ton; Cleveland, 34s. 14d. ; 
hematite iron, 44s, 104d. per ton. There was quite a 
buoyant tone in the market on Monday, and some heavy 
buying took place over the favourable appearance of the 
shipments. ‘* Booming” reports from the stock market 
also had the effect of causing ‘‘ bears” to buy for the 
purpose of covering sales, the result being that holders 
put the pressure on, and prices rose 5d. per ton 
in the forenoon. Some effect was produced in the 
afternoon by a ‘‘boom” in the copper market, the price 
of Ecotch warrants going up 24d. per ton further, but 
this gain was lost by the close. For Scotch warrants, 
the last price at which sales were made was 41a. 114d. per 
ton cash; and the closing rates for Cleveland and hema- 
tite iron were both 6d. per ton higher. The market 
showed a quieter feeling yesterday forenoon, and quota 
tions — 2d. per ton under Monday’s final, but re- 
covered, and closed 1d. per ton higher. There was a firmer 
tone in the afternoon, in sympathy with improvement in 
other metals, but the close was not at the best. On Scotch 
iron an advance of 24d. per ton was made, and 2d. per ton 
on hematite iron; but in respect of Cleveland iron no 
change was made. The closing settlement prices were : 
Scotch, 42s, 14d. per ton; Cleveland, 34s. 74d. ; hematite 
warrants, 45s, 6d. In the course of the day there was 
reports of American orders having been placed for 5000tons 
of West Cumberland hematite iron and 1000 tons of Scotch 
iron. The warrant market opened steady to-day, but got 
rather weaker before the close in the forenoon. After a 
slight rally, the settling was 42s. O4d. per ton cash for 
Scotch iron, for Cleveland, 34s. 6d., and several forward 
transactions were done in hematite iron at 45s. 9d. one 
month. Not much change took place in the afternoon. 
A large amount of legitimate trade is reported to be 
passing, and several special brands have been in requisi- 
tion, with the result that in nearly all cases prices have 
been advanced. During last week upwards of 50,000 tons 
of Scotch iron changed Cale, and all round there is an 
improved feeling showing itself. Last week’s shipments 
from all Scotch ports amounted to 10,184 tons, against 
9405 tons in the corresponding week of last year. They 
included 1414 tons for the United States, 1100 tons for 
Canada, 100 tons for South America, 810 tons for Aus- 
tralia, 990 tons for Italy, 1205 tons for Germany, 745 tons 
for Holland, 100 tons for Chinaand Japan, smaller quan- 
tities for other countries, and 2135 tonscoastwise. There are 
still 86 blast furnaces in actual operation as compared with 
84 at this time last year. The stock of pig iron in Messrs. 
Connal and Co.'s public warrant stores stood at 1,009,358 
tons yesterday afternoon, as against 1,008,758 tons yester- 
day week, thus showing for the week an increase of 600 
tons. 


More Orders for New Ships.—Messrs. D. and W. 
Henderson and Co., Meadowside Shi e~ have just 
contracted to build for Messrs, Bell Brothers and 
M‘Lelland, Glasgow, another steel screw steamer having 
a deadweight carrying capacity of 4000 tons and triple- 
expansion engines. On behalf of the Clyde Shipping 
Company, an order has been placed with Messrs. a 
Thomson and Co, (Limited), Dundee, for the construction 
of a very large steamer, one capable of carrying 5200 tons 
deadweight. This is in addition to the order mentioned 
a fortnight ago. Another order for a sailing ship of 1600 
tons, as an addition to the *‘ Village” Line, has been 
‘laced by Mr. T. O. Guthrie, the managing owner, with 
iam. Robert Duncan and Co., Port-Glasgow. Messrs. 
David Bruce and Co., shipping agents, Dundee, have con- 
tracted with Messrs. Russell and Co., Port-Glasgow, to 
build a sailing ship to carry 5200 tons deadweight, for 
Messrs. Bordes and Son, of Bordeaux, the largest ship- 
owning concern in France. A contract for a steel screw 
steamer of 3250 tons for the cargo-carrying trade has been 
secured by Messrs, A. M‘Millan and Co., Dumbarton, 
for a Glasgow firm, Messrs. MacBeth and Gray. Messrs. 
John Reid and Co., Port-Glasgow, have also secured a 
new contract within the ary few days. The order for 
the new steamer to be added to the fleet of the Dundee 
‘‘Loch” Line, a vessel of 2300 tons deadweight carrying 
capacity, has been placed with Messrs, Gourlay Brothers 
and Co., Dundee. 


Contracts for Marine Shafting.—Messrs, William Beard- 
more and Co., of Parkhead Iron and Steel Forge and 
Rolling Mills, have concluded contracts for the supply of 
the hollow crank and tunnel shafting for the twin-screw 
engines of the three colonial cruisers now building by 
Armstrong, Mitchell, and Co., Newcastle, and for the 
shafting required for the two gunboats which are being 
built in the Government dockyards. 


Contract for New Gasholder—The Perth Corporation 
Gas Commissioners have accepted an offer by Measrs, 
Walker and Co., gas engineers, London, for the construc- 





tion of a new gasholder, the cost being about 90007. ‘The 
holder will not be completed till autumn next year. 


Imports of Spanish Iron Ore into the Clyde.—The landings 
of iron ore from Spanish ports at Glasgow and Port-Glas- 
gow during the month of August amounted to 34,540 tons, 
being 2000 tons under the receipts for August last year, 
but larger than any other corresponding month. For the 
eight months of the year the receipts are 7826 tons under 
those for the same period last year, but are 85,827 tons 
over those for the eight months of 1886. 


Month. Eight Months. 

Vsis. Tons. Vals, Tons. 
1885 24 33,590 189 231,553 
1886 17 18,988 166 199,328 
1887 23 36,540 283 292,981 
1888 26 ©=©34,540 220 =. 285,155 


Bust of James Watt for the Wallace Monument.—The 
Wallace monument erected some years ago on the Abbe 
Se near Stirling, is becoming quite a Scottis 
Walhalla. In the principal hall on the third floor of the 
monument there had already been placed busts of Bruce, 
Burns, Scott, John Knox, and George Buchanan, and 
oe there were added busts of other two eminent 
Scotchmen, namely, James Watt and Hugh Miller, the 
distinguish geologist and journalist. The bust of Watt 
was presented by Mr. Andrew Stewart, of A. and J. 
Stewart, Glasgow and Coatbridge, the well-known manu- 
facturers of malleable iron and steel tubes. 


Proposed Extension of Perth Water Supply.—The Perth 
Water Commissioners are about to 7 out an extension 
of the water supply for the “Fair City.” A sum of 
10,000/. is to be borrowed in order to commence the con- 
templated works, 


Steel Company of Scotland.—The ordinary general meet- 
ing of this company was held yesterday—Sir Charles 
Tennant, Bart., chairman of the company, presiding. 
In wore ey the annual report of the directors, for the 
approval of the shareholders, the chairman made a long 
statement regarding the position of the company, and the 
prospects of the steel trade. As*to the last-mentioned 
topic, he thought the prospects were highly satisfactory. 
He did not want to take too sanguine a view of the 
matter, but they were themselves fully employed at pre- 
sent, and they had a considerable number of orders 
booked. The trade of the country seemed to be gradually 
recovering, and shipbuilding appeared to be feeling the 
recovery. He, therefore, thought they might look forward 
to a fairly goodyear. Prices of steel were better, but raw 
materials were alsodearer. But both were still low, and 
a further rise must take place in the prices both of raw 
and finished steel before an adequate return was obtained 
on the capital invested in the industry. He concluded by 
acknowledging the able and zealous services of their 
manager (Mr. James Riley), their secretary, and the 
whole staff of the company. 


Miners’ Wages.—A conference of miners’ delegates was 
held in this city on Monday, at which it was resolved to 
make a demand for an advance of wages amounting to 
10 per cent., or 6d. per day ; and it was also resolved to 
recommend the workmen to limit their labour to five 
Seve per week, the length of the day not to exceed eight 

ours. 


The May Island Electric Light. Captain Boldt, of the 
Danish mail steamer Thyra, which arrived at Granton on 
Sunday afternoon from Copenhagen, reports having 
sighted the May Island light at half-past three o’clock in 
the morning, distance sixty-one nautical miles. This is 
the highest recorded distance at which the reflection of the 
light has been observed. At the time of the observation 
the atmosphere was exceptionally clear. The highest 
previously recorded distance was early in February of last 

ear, when Captain Rhodin, of the Swedish steamer 
‘rithiof, sighted it forty-six miles off, 


New Creosoting Works at Irvine.—The Glasgow and 
South-Western Railway Company have lately secured a 
large piece of ground near Irvine Station on which it is 
ree we to erect a creosoting establishment. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Shipments of steam coal declined, to some 
extent, last week. The demand has, however, continued 
good upon the whole. The best qualities have made 11s. 
to 118. 6d. per ton; second best coal, 10s. 6d. ; and best 
Monmouthshire, 9s. 6d. to 10s. per ton. The demand for 
household coal has been steady at fully late rates. There 
has been agood current of orders for patent fuel, and the 
demand for coke has continued brisk. Spanish iron ore has 
been in gooddemand. The manufactured iron and steel 
trades have been fairly active. iYeavy scction steel rails 
have made 8l. 17s. 6d. to 4. 2s. 6d.; and light section 
ditto, 47, 12s, 6d. to 5/. 5s. per ton. 


Barry Dock and Railway.—The Barry Dock and Rail- 
way Company has decided to increase its capital by 
210,000. by an issue of 21,000 new preference shares of 
107. each; the rate of interest attached to these new 
shares is 5 per cent. The additional capital sought to be 
raised is required in consequence of an extension of the 
dock. It was originally proposed to make it only 600 ft. 
wide, but now the proposed width is to be carried 
to 1000 ft. The cost of the machinery and tips required 
for working the dock will also exceed the estimates a. 
nally respecting them. On Saturday, by invitation of t 
directors, about 180 members of the British Association 
visited the dock. A temporary platform was erected near 
the dock for the convenience of the visitors. Here they 
were met by Mr. J. Cory, Mr. T. R. Thompson, Mr, 
Wolfe Barry, C.E., Mr. J. Robinson, C.E., resident 
engineer ; Me. Handcock, solicitor; Mr. Evans, manager, 





and other officials of the company. It was decided to 
first visit the breakwater which has been constructed for 
the protection of vessels entering the dock. A tour was 
made to the end of the breakwater, and thence round the 
timber pond and graving dock, Mr. Barry and his col- 
leagues explaining the chief points of interest on the way, 
The works are fast approaching completion. Four 
hydraulic cranes have been constructed, and the cylinders 
for the tips are being placed in position. The latter will 
be on the same system as those at Newport and Penarth, 
Wrought-iron gates at the entrance of the dock basin have 
been completed. The total quayage of the dock will be 
10,400 ft., or nearly two miles. The quayage of the 
entrance basin will be 2100 ft. more. 


Great Western Maritime Ship Canal.—This somewhat 
grandiose designation has been assumed by the canal pro- 
sed for the purpose of uniting the English and Bristol 
hannels, Mr. nth of 27, John-street, Bedford-row, 
who has taken an active part in connection with the enter- 
prise, has published a statement, in which he observes: 
‘* A distinguishing feature of the present scheme will be 
the utilisation of existing canals, and following the recom- 
mendations of Parliamentary Committees, who have con- 
sidered the important question of our navigations, com- 
pulsory powers will be sought to acquire as much of the 
Bridgwater and Taunton and Great Western canals, or 
their sites, as will be needed for the new undertaking. 
The floating basin at Exeter, with its canal 54 miles long, 
to the Exe, now available for ships of 300 to 400 tons, 
will, when widened and deepened, be incorporated en 
bloc. This much as regards the route. The salient 
features of the Great Western Maritime Ship Canal can 
be summarised as follows: Saving of life, time, and 
property; asylum harbours; cheapened fuel and other 
commodities; smoke and fog abatement; increased fish 
supply. The project may be further described as a new 
waterway for ocean-going ships of large tonnage, to con- 
nect the rich South Wales coal and iron districts and the 
midland counties’ manufacturing towns, with their rivers 
and canals, and the Severn ports, with the agricultural 
counties in the west and south of England, the metropolis, 
and the Continent.” Mr. Owen estimates the cost of the 
canal at 3,080,000/., and he thinks that it would earn a 
net revenue of nearly 374,000/. per annum, or 12 per cent, 
r annum upon the outlay. Estimates of this kind have, 
owever, to sustain the test of actual experience. 


The Telephone at Newport.—On Thursday experiments 
with a telephone were continued at the Victoria Wharf, 
Newport, the band of the 2nd battalion South Wales Bor- 
derers transmitting several selections of musictothe bazaar- 
room at Ebbw Vale. The distance by wire from Newport 
to Ebbw Vale is about 35 miles, and the sounds were dis- 
tinctly heard by those using the fourteen receivers at 
Ebbw Vale. 


Lundy Island.—In connection with a proposed harbour 
of refuge at Lundy Island, the idea is to run out a break- 
water eastward on a bank near the Gull Rock, thence in 
a southerly direction down the east bank, curving again 
in a bees direction and joining the peninsula of 
Lametry on the south-eastern point of the island, with 
entrances for vessels from the north and south. The har- 
bour would be 14 miles long by one mile broad. It would 
inclose about 2000 acres of deep water, in which from 250 
to 300 vessels of any draught could ride in safety, The 
estimated cost of the harbour is between 500,000/. and 
600,0007. 

Avonmouth Docks.—Refrigerators in connection with 
new foreign livestock wharves at Avonmouth are now in 
working order. It is expected that they will stimulate 
oer to send consignments of American dead meat to 

ristol, 


Bridgwater Railway.—Owing to bad weather recently 
experienced, the construction of a new railway from 
Bridgwater to Edington, which will have the effect of 
bringing Bridgwater into direct communication with the 
Midland and the London and South-Western systems, is 
not so for advanced as under better auspices it would 
have been. At the same time, a considerable portion of 
the heavier work has been accomplished. Several bridges 
have been nearly completed, three of these structures 
being at Bewdrip and its vicinity. The goods shed and 
engine shed in the station yard at Bridgwater are ap- 
proaching completion, and the station-master’s house 
will soon be commenced. The contractors are Messrs. 
Cutbill, Sons, and Lurgo, and some 300 men are con- 
stantly employed. 


South Wales Coal and Iron.—The exports of coal from 
the four principal South Wales ports in August were as 
follows: Cardiff—foreign, 736,602 tons; coastwise, 
97,956 tons. Newport—foreign, 196,714 tons; coastwise, 
75,846 tons. Swansea—foreign, 86,785 tons; coastwise, 
67,064 tons. Llanelly—foreign, 13,891 tons ; coastwise, 
7055 tons. It follows that the aggregate foreign ex- 
ports of coal from the four ports last month were 1,033,992 
tons, while the aggregate exports coastwise were 247,921 
tons. The shipments of iron and steel from Cardiff in 
August were 8070 tons; from Newport, 12,759 tons ; 
from Swansea, 634 tons; and from Llanelly, 1430 tons, 
making an aggregate of 22,943 tons. The exports of coke 
from Cardiff in August were 5691 tons; from Newport, 
145 tons; from Swansea, 330 tons; and from Llanelly, 
nil, making an aggregate of 6166 tons. The exports of 

tent fuel from Cardiff in August were 29, tons ; 
rom Newport, 8699 tons; from Swansea, 25,004 tons ; 
and from Tisouliy, nil; making an aggregate of 63,112 
tons. In the first eight months of this year the exports of 
coal from Cardiff were altogether 6,487,841 tons ; of iron 
and steel, 45,878 tons ; of coke, 37,144 tons ; and of patent 
fuel, 120,700 tons. ‘The exports of coal from Newport in 
the first eight months of this year amounted altogether to 
2,218,987 tons ; of iron and steel, to 109,871 tons ; of coke, 
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to 7576 tons; and of patent fuel, to 38,059 tons. The 
exports of coal from Swansea in the first eight months of 
this year were, altogether, 1,078,763 tons; of iron and 
steel, 4878 tons; of coke, 3099 tons; and of patent fuel, 
163,162 tons. The exports of coal from Llanelly in the 
first eight months of this year amounted altogether to 
141,345 tons : and of iron and steel to 3160 tons. 

Pembroke Dockyard.—A gunboat named the Pigeon has 
been launched from this dockyard. She is a sister ship to 
the Peacock, launched a few weeks since from the same 
yard. The Pigeon is 735 tons burthen. She will be fitted 
with six 4-in. and eight 9-in. quick-firing guns. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Miners’ Wages—An Advance to be Demanded.—A Council | Mi 


meeting of the Yorkshire Miners’ Association was held at 
Barnsley, on Monday. for the purpose of considering 
matters of interest to the miners of the county. Mr. E. 
Cowey, president of the Association, took the chair. 
There was a large attendance of delegates, representing 
every part of Yorkshire. The question of wages was 
raised some months ago by some of the Yorkshire dele- 
gates, and it was resolved that steps be taken for the 
purpose of ascertaining the feeling of the county on the 
subject of asking unitedly for a 10 per aent. advance. 
Since then some of the adjacent coal-producing districts 
have considered the subject and have decided in favour 
of some steps being taken. The meeting passed resolu- 
tions ordering a conference to be called on the question of 
wages, and it was further agreed that a 10 per cent, ad- 
vance upon the present rate of wages be asked for, to be 
paid as and from October 1. It was also agreed to ask 
the owners to meet a deputation on the subject, and a 
deputation was appointed forthe purpose. It was further 
resolved that the conference above alluded to be held in 
Manchester on September 25. 


Coal Owners and their Bye-Laws.—On Monday the 
Barnsley Conference of Miners considered the proposed 
new bye-laws. The following resolution was passed : 
‘That in the opinion of this Council the new bye-laws 
sought to be enforced by the colliery owners of Yorkshire 
be not signed or agreed to until the same are mutually 
agreed upon by representatives of the Coal Owners and 
the Yorkshire Miners’ Association. That Mr. Pickard 
write to the Secretary of the Coal Owners’ Association, 
asking them to meet a deputation from the Council to 
try and arrange a mutual code of bye-laws for contract 
service at the various collieries in Yorkshire, and that 
the deputation which met the owners on the special rules 
meet them on the new bye-laws or contract laws.” It is 
stated that there are variations in the cude of byc-laws, 
but every one of them, more or less, contracts out of the 
Mines Act, the Employers’ Liability Act, and Truck 
Act, and particularly undoes all that was done by the 
= meeting of miners and owners under the new special 
rules, 


Rotherham and the Ship Canal.—At a meeting of the 
Rotherham Town Council a committee has been — 
to watch the scheme proposed by the Sheffield Chamber 
of Commerce to provide increased communication by 
canal with the sea, and also to confer with the authorities 
of neighbouring towns with a view to facilitating the con- 
struction of the waterway. In the discussion which took 
place it was stated that a reduction of 6d. or 9d. a ton in 
the carriage of coal to the Ouse or to Hull would be 
equivalent to a day more per week for each of the miners 
of the district. The estimated population that would be 
immediately benefitted by the canal was 900,000. 


Staveley Iron and Coal Company, Limiied.—The annual 
meeting of thiscompany was held on Friday at Sheffield. 
The balance-sheet has been published in these columns. 
It was stated that the profits made during the year had 
been largely due to the economies practised in the works, 
and to the increased turnover, — of goods having 
been actually less on the average than during the previous 
twelve months. Staveley has now six furnaces in blast, 
and it is known that other two will shortly be started. 
The report, recommending a dividend of 5 per cent., was 
confirmed. Acknowledgment was made of the services 
of the late Mr. Markham, who had been managing 
director of the company since its formation twenty-five 
years ago. 


Trade.—The iron and steel trades continue firm and 
brisk on the improved prices given last week. Local 
foundry pigs are quoted :- No. 4, 36s. ; No. 2, 37s. to 40s. ; 
and No. 1 up to 45s. per ton. Ordinary bars are realising 
from 51. to 5l. 53. at the works. Best steam coal 6s. to 
6s. 6d. per ton at the pit mouths. 


Sheepbridge Coal and Iron Company, Limited.—The 
twenty-fourth annual report of the directors just pub- 
lished, states that the result of the year’s trading is an 
improvement on that of last year, although it does not 
fully realise the hopes entertained twelve months ago. 
This is principally due to difficulties encountered at one 
of the collieries which have adversely affected the 
profit and loss account. A very slight advance in the 
selling prices of coal and iron would enable the company 
to pay a dividend on the ordinary shares. Another fur- 
nace has recently been blown in, and there are now five 
in blast, against two in 1886, and three when the previous 
report was issued. Prices have ruled lower than during 
the preceding year, and the margin of profit has been 
very slight, 


South Yorkshire Collieries and the Hull Coal Trade.— 
The total quantity of coal sent to Hull from South and 
West Yorkshire during the month of August was 170,624 
tons as against 164,968 tons in the corresponding month 





of last year. Last year the tonnage from January 1 to 
August was 1,167,672; this year 1,161,800. Denaby 
Main again heads the list with 25,408 tons. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a large 
attendance on "Change and the market was more anl- 
mated. The continued excellent shipments of pig iron 
at Middlesbrough and the further reduction in stocks 
have had the effect of strengthening prices. Information 
from other commercial centres was more favourable, and 
makers declined to sell No. 3 Cleveland pig iron at less 
than 35s. per ton for prompt delivery, but there were 
merchants who quoted 3d. per ton less. On Monday night 
essrs. Connal and Co., the warrant storekeepers, had 
in stock at Middlesbrough 254,028 tons of pig iron, being 
a further decrease of 1711 tons on last week. In Glasgow 
the same firm now hold a stock of 1,009,187 tons—a slight 
increase on last week. There is a legitimate steady demand 
for iron for consumption, and producers are sanguine that 
prices will further improve. Inquiries are more numerous 
in the manufactured iron trade, and most of the works are 
now well occupied. The production of steel is larger than 
ever, and so great is the demand that prices are fully 
maintained. 


Engineering and Shipbuilding.—Throughout the North 
of England engineers and shipbuilders continue very 
busy, and many of the engineering establishments have 
so much work in hand that they are unable to get through 
their orders as rapidly as they would wish. At all the 
shipyards there are a great number of vessels on the 
stocks, and fresh orders are still coming to hand. Since 
our last notice a great many very fine steamers have been 
launched on the northern rivers. 


The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel and prices are fully maintained. 





MISCELLANEA. 
THE distribution of power by water pressure is being 
introduced into Sydney, New South Wales. The pressure 
adopted (700 lb.) is the same as used in London. 


Mr. F. H. Cheesewright, Assoc. M. Inst. C.E., has 
been appointed the resident engineer for the Guildford 
and Geraldton Railway, Western Australia, 


The Supurb is being fitted with new engines, boilers, 
and shafting at Chatham Dockyard, and will at the same 
time be supplied with the electric light. 


There are now upwards of 130 miles of tramway worked 
by electric traction in the United States, 50 miles of which 
have been put in operation during the past six months. 


The War Office are about to invest in three of Pro- 
fessor Baldwin’s navigable parachutes for military pur- 
poses, 


The Southern Lumberman states that wood can now be 
cut in veneers only z}y in. thick, though this is too thin 
to be serviceable. Somewhat thicker veneers are being 
backed with strong paper or canvas and used as wall 
hangings. 

It is reported that Krupp is about to erect a large gun 
factory in Russia, Odessa being the spot selected. 
Experts from Essen have examined the site proposed, and 
the negotiations for the purchase of land, &c., are said to 
be in a fair way to a satisfactory conclusion. 


The engine drivers of Bath and the neighbourhood show 
a gratifying interest in electrical matters. They have 
sent in a petition requesting that Professor Ayrton’s recent 
lecture on ‘“‘The Transmission of Power by Electricity” 
may be redelivered. 


We have received from Mr. W. Lawrence, 5 and 7, 
Upper Sackville-street, Dublin, a copy of an excellent 
photograph of a group of the members of the Institution 
of Mechanical Engineers taken by him during the recent 
Dublin meeting. The photograph measures 144in. by 
11lin., and the definition is admirable, 


The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending September 2, 
amounted, on 15,921 miles, to 1,418,185/., and for the 
corresponding period of 1887, on 15,806? miles, to 
1,378,477/., an increase of 114} miles, or 0.7 per cent., and 
an increase of 39,708/., or 2.8 per cent. 


The submarine boat Nordenfelt has been purchased by 
the Russian Government. A submarine boat of another 
type is also being built for the French navy, which will 
be named the Gymnote. The United States are also 
having a boat of this kind built. Perhaps in another 
twenty years our own officials may commence to examine 
the matter. 


The Channel span of the new Chesapeake and Ohio 
Railroad bridge, now in course of erection between Cincin- 
nati and Covington, collapsed on Sunday morning, 
August 20th. The disaster was brought about by the 
accumulations of drift against the trestle and false work 
of the —— The loss is estimated at 1800/., which will 
fall on the Keystone Bridge Company of Pittsburg. 


The great tower which was erected by the United 
States Government at Hell Gate, for the purpose of 
lighting the port, has just been sold for oldiron. The 
seamen using the port were blinded by the powerful 
electric — employed, and the Government accordingly 
gave up the lighting last December, sacrificing the build- 
ing, which cost 25000. 


The Gaulard-Gibbs patents have recently been befcre 





the United States courts in America, in which it has been 
decided that by their disclaimer they were limited to the 
series system, and consequently distribution on the 
multiple arc system is open to all. The article on 
the secondary generator system, which appeared in ENGI- 
NEERING, March 2, 1883, was put in as evidence, and was 
repeatedly referred to in the judge’s decision. 


Orders have been issued by the Admiralty for the six 
new gunboats of the Sharpshooter class, which are to be 
built for the Royal Navy, to be equipped with a powerful 
armament of yg ns and torpedo tubes. The 
vessels are to be 230 ft. in length, and will each be fitted 
with machinery of 4500 horse-power. They are estimated 
to steam 21 knots, which will make them the fastest gun- 
boats in the Royal Navy. 


Dr. Gatling, the inventor of the famous machine gun, 
has just patented a method of applying the Rodman 
system of internally cooled castings, and the construction 
of ordnance in cast steel. Were the elastic limit of steel 
a definite quantity, it is certain that the ordnance con- 
structed on this plan would be much inferior to built-up 
guns, but as this limit does vary, it is quite possible that 
the process will be successful. 


The first inventor of the sewing machine turns out, it 
would appear, not to be Howe afterall, but a man named 
Thomas Saint, who took out his patent in 1760, sixty 
years before Howe produced his machine. A machine 
made according to Saint’s specification is now being ex- 
hibited at the Exhibition of Sewing Machines and Do- 
mestic Appliances, at the Royal Agricultural Hall, 
Islington. 


The London Electric Supply Corporation are about to 
remove immediately to new and commodious offices, 
No. 3, Adelphi-terrace, Strand, their present offices at 
No. 79, Grosvenor-street, being no longer sufficiently large 
for their rapidly-increasing business. The new central 
generating station of the corporation at Deptford is rapidly 
approaching completion, and it is understood that the 
directors will be able to furnish a largely increased supply 
of the electric current before the close of the year. 


The absolute mean deviation of the new magazine rifle 
for the army is only a little over a foot at 1000 yards. 
Using a fixed sight a man can be struck up to 470 yards, 
as the trajectory is remarkably flat. The authorities do 
not at present propose to make use of a smokeless powder, 
as the keeping properties of these compounds in warm and 
damp climates has not as yet been tested. Lobel rifles are 
being manufactured for the French army at the rate of 
1600 a day. 


Some experiments on submarine telephony have recently 
been made at Brest by the French Government. The 
instrument used is the invention of _M. Barraré, who has 
called it the hydrophone, which roughly speaking is simply 
an ordinary microphone, gunngns so as to equalise the 
water pressure in both sides of the diaphragm, The ex- 
periments have to a certain extent been successful, as 
under the most favourable conditions the sound produced 
by such instruments as bells, whistles, and trumpets, were 
heard at a distance of 5700 yards. When theexperimenta 
were made on aship in motion the results were not so good, 
though the sounds were clearly heard at a distance of 
1500 yards, 


The Admiralty have contracted with the Palmer Ship- 
building Company, of Jarrow-on-Tyne, to supply and fit 
the machinery of the new steel cruiser Barracouta, which 
is ordered to be built at Sheerness Dockyard. The Bar- 
racouta, which is the first of a new type of cruiser, has 
been designed by Mr. W. H. White, Ticesien of Naval 
Construction, and is to be fitted with machinery of 3000 
horse-power, estimated to propel her at a speed of 16.5 
knots. She will be 233 ft. in length over all and 220 ft. 
between perpendiculars, with a breadth of 35 ft. and a 
displacement of 1580 tons. Her armament will consist of 

uick-firing guns instead of breechloaders, with which 
the other cruisers of the Navy are at present armed, and 
she will be also fitted with four tubes for discharging 
Whitehead torpedoes. Four cruisers of the Barracouta 
class are to built for the Navy during the present 
year, and they will be a great improvement on the 
—— of the “Bird” class, which they are intended to 
replace. 


A serious and quite unprecedented misfortune has hap- 
pened to the sloop Nymphe, which is completing for 
commission at Portsmouth. The vessel, which was laid 
down in July of last year, was only floated out of dock 
a few months ago. At the time the water was ad- 
mitted the after and upper portions of the hull, as well 
as the rudder, were coppered, the ends of the propeller 
shafts to which the twin screws are fitted being covered 
with paint to prevent their rusting. When, on Wednes- 
day, the water was pumped out of No. 1 dock, whither 
the sloop had been taken to be prepared for her steam 
trials, by the Greenock Foundry Company, an alarming 
state of things was discovered. While she was in the ship 
basin the water seems to have percolated through the 
composition, and set up a powerful galvanic battery 
between the copper and the steel. As a result, the exposed 
parts of the propeller shafting are seriously damaged, ruts 
an inch broad having been eaten out of the steel in some 
places as though gouged with achisel. The key pieces 
are bitten away at the sides, while deep holes are every- 
where visible. The propeller shafts are 45 ft. long, manu- 
factured out of a single ingot, and the injury is so great 
that new ones will probably have to be fitted. Where the 
nuts screwed into the ends the threads are in a state of 
perfect preservation, and had the usual precaution of 
covering the exposed surfaces with zinc caps been 





followed no harm would have been sustained. 


ENGINEERING. [SEpr. 14, 1888, 








THE GRAPHOPHONE AND PHONOGRAPH. 
(For Description, see Page 247.) 


Fic. 2, THE BELL-TAINTER GRAPHOPHONE, 





i 


— 


4 


nf 


: | | 


‘a 


| : i 


am | 





Fic, = . EDISON PHONOGRAPH. 








Sept. 14, 1888.] 


ENGINEERING. 











259 








AGENTS FOR “ENGINEERING.” 


Bsruin: Messrs. A. Asher and Co., 5, Unter den Linden. 

CatcuTra: G. C. Hay and Co, 

Epipureu : John Menzies and Co., 12, Hanover-street. 

France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
— Paris; M. Em, Terquem, 31bis Boulevard Hausmann, 
Paris. 


Guiascow : William Love. 
Iraty: U. Hoepli, Milan, 
Leipzie: Alphons Dir. 
F. A. Brockaus, 
LiverpPoo. : Mrs. Taylor, Landing Stage, 
MANCHESTER : John Heywood, 143, Deansgate. 
OsTeND: Kirkland and Cope. 
RorrerpaM : H, A. Kramers and Son 
United States: Sole Agent, W. H. 
York. 
Viznna : Lehmann and Wenzell, Kirntnerstrasse. 


NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr, CHARLES 
GILBERT, at the Offices of this Journal, Nos. 85 and 36, Bedford- 
street, Strand, London, W.C., or to our Sole Agent for the United 
States, Mr. W. H. Wiley, 15, Astor-place, New York. The prices 
of Subscription Gouvanie in advance) for one year are: For thin 
(foreign) paper edition, 1. 16s. Od. ; for thick (ordinary) paper 
edition, ob 0s. 6d., or if remitted to Mr. Wiley, 9 dollars for thin 
and 10 dollars for thick. 


“Wiley, 15, Astor-place, New 

















ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
6 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 4 p.m. on Wednesday after- 
noon in each week. 








SUBSCRIPTIONS, HOME AND FOREIGN. 

The prices of Subscriptions to ENGINEERING for Twelve 

Months, payable in advance, post free (including Double Numbers), 
are as follows :— 


For the United Kingdom ..............+. £21 9 2 
For India, Ceylon, the Straits Settlements, China, and Japan :— 
i ommepeeens Ao 
For countries included in the Postal Union :— 
For thin paper copies.......... £116 0 
» thick a +) we¥weneawe £2 0 6 


All accounts are payable to the publisher, Mr, CHARLES GILBERT, 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

Foreign Subscriptions, when sent by Post Office Order, should 
be advised to the Publisher. 


Office for Publication and Advertisements, Nos. 
35 and 36, Bedford-street, Strand, London, W.C. 


TELEGRAPHIC AppREssS—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3663, 


ENGINEERING is registered for transmission abroad. 





READING CAsEs.—Reading cases for containing twenty-six num- 
bers of ENGINEERING may be had of the publisher or of any news 
agent. Price 6s, each. 





CONTENTS. 


PAGE | P. 
Engraving Sounds (Illus.).. 247 Engineers and Technical 


Guinness’s Brewery (Jilws.) 249 | Education .............. 266 
American Bridge Failures | Whitworth Scholarships .. 266 
(Tlustrated) .....cccccee 252 | Gas and Coke as Fuel...... 266 
Notes from the North...... 256 | Carver’s Fire-Extinguishing 
Notes from the South-West 256 | Apparatus .............. 266 


Notes from South Yorkshire 257 
Notes from Cleveland and 
the Northern Counties .. 257 
MASCOUENGR xy cicceedesceiss 257 
The Saulte St. Marie Canals 259 
The Balancing of Locomo- | 
tives (Jllustrated) 


English Machinery and 
| Foreign Competition .... 266 
| ** Next to Nothing”........ 266 
| Launches and Trial Trips .. 266 
The Raiyan Reservoir; a 
Project for the Storage of 
Part of the Nile Fl -. 267 


The British Association .... 260 |An Electrically Worked 
OEY Caren boty te a cnsgen ie A rae 268 
A Substitute for Glass .... 264 | Light Railways............ 268 


The Late Edouard Dele- |The Barry Docks.......... 
WOU ocr cect cacnernate 265 | “Engineering” Patent Re- 
Notes from the United States 265 | cord (Illustrated) ...... 269 


With Two Page Engravings of AMERICAN BRIDGE 


FAILURES. 
G. 


-ENGINEERIN 


THE SAULT STE. MARIE CANALS. 

THE two largest inland seas of America, Lakes 
Superior and Huron, are connected by a short 
river, the Sainte Marie, about 75 miles in length, 
and through this river and the two great lakes the 
International Boundary between the United States 
and Canada is established. The River Ste. Marie, 
the only outlet from Lake Superior, leaves it at its 
eastern extremity, and empties into Lake Huron 
about 50 miles east of the Straits of Mackinac, 








through which is the outlet of Lake Michigan, 
wholly in American territory, and on the same level 
as Lake Huron, whilst Lake Superior is about 21 ft. 
or 22 ft. higher than either. In its natural state 
the River Ste. Marie was obstructed by shoals and 
boulders, and by the rapids and falls of Ste. Marie 
about 15 miles from the upper end of the river. 
These falls and rapids, concentrated within a mile, 
account for 18 ft. of the total fall, 2.3 ft. being 
below the falls in a distance of 35 miles to Mud 
Lake, which is on the Lake Huron level, and about 
1} ft. above the rapids, is spread over the 15 miles, 
and is no serious impediment to navigation. From 
the head of the river at Pointe aux Pins, from 
which the navigation of Lake Superior commences, 
is 266 miles to Port Arthur, the principal Canadian 
port in the north shore of the lake, and 390 miles 
to Duluth, the principal American port at the 
extreme west of the lake, whilst from the foot of St. 
Joseph’s Island, the extremity of Lake Huron to 
the Straits of Belleisle on the Atlantic, is 1938 
miles, all navigable now by the Canadian canals and 
the St. Lawrence for vessels of 600 or 700 tons 
burthen. 

Fifty years since the whole country round Lake 
Superior was almost in a state of nature. Here 
and there some mining adventurers were prosecuting 
their explorations with more or less success, and 
the large fur companies had a few stations scattered 
round the 32,000 square miles of the great lake, but 
the greater part was unexplored, and the Sault 
Ste. Marie was the vanishing point of the great 
north-west of Canada and of the States, beyond 
which nearly all was mystery and uncertainty. The 
newly-created State of Michigan was commencing 


-| its career, and in the first annual message trans- 


mitted by the Governor the importance of a canal 
round the Ste. Marie Falls was pointed out as a 
most desirable improvement. As a result of this a 
survey was ordered by the General Government, 
and in 1852 a grant of 750,000 acres of land was 
made to the State of Michigan, the proceeds of 
which were to be devoted to the construction of the 
canal, The State transferred this grant to a com- 
pany, and on June 11, 1856, the canal was complete 
and handed over to the State Government. This 
canal was 5400ft. long, and near the lower end 
were two locks, each 350 ft. long, 70ft. wide, and 
12 ft. deep, and lifting 9 ft., the locks being large 
enough to take in a tug steamer and three of the 
vessels then ordinarily used.in the Lake Superior 
trade. The walls were of cut limestone from 
Marblehead, Ohio, backed with stone from Drum- 
mond Island in Ste. Marie’s River, and after a lapse 
of thirty years are still in good condition. The 
water was admitted to the locks through openings 
in the gates, each lock requiring seven minutes to 
fill. The canal was all that was expected or required, 
and in the first season 100,000 tons of shipping 
passed through the locks. 

In 1869, in spite of the check occasioned to the 
trade of the country by the civil war, the traffic had 


46 | increased to 500,000 tons, and complaints were 


beginning to be made of the growing inadequacy 
of the locks for the trade of the country. The 
copper and iron ore trades were now thoroughly 
established, and the position of Duluth as one of 
the avenues of the Pacific trade was beginning to 
be recognised. Pressure was consequently brought 
to bear on the question not only of a larger and 
deeper canal, but of improvement on the naviga- 
tion throughout so as to obtain a safe 16 ft. channel 
between the two lakes. A sum for the enlarge- 
ment of the canal was voted in 1870, and each year 


68 | subsequently until 1881, at which time the new 


locks were nearly completed, when the whole 
undertaking was transferred from the State to the 
Federal Government, and the construction and 
management was vested in the chief engineer’s 
department. On September 1, 1881, the new lock 
was opened for general traffic, though the full en- 
largement was not complete until 1883. The new 
lock is placed parallel to, and outside of, the old 
ones, It is 515 ft. long between the gates, and 
80 ft. wide in the chamber, narrowing to 60 ft. at 
the lock gates. It has 17 ft. water on the mitre 
sills and has a lift of 18 ft. The gates are worked 
by hydraulic power, and the water passes under- 
neath the lock in communication with the upper 
and lower level, and is admitted to the chamber of 
the lock or withdrawn from it through a series of 
apertures in the cut stone bottom of the lock, so 
that there is no wave or motion in the water whilst 
filling or emptying but a gradualrise and fall over the 
whole surface. The prism of the canal varies from 





108 ft. to 270 ft. in surface width, whilst the western 
entrance from Lake Superior where vessels princi- 
pally lay, is from 200 ft. to 500 ft. in width. The 
total cost of the new work was 2,400,000 dols. 

The new lock was brought into operation not a 
moment too soon. For the fifteen years preceding 
1884, the annual increase in the registered tonnage 
using the canal was comparatively uniform and 
averaged 107,313 tons per annum. In 1884, how- 
ever, the increase was 955,578 tons, which was 
equal to the whole business that had passed through 
the canal from 1855 to 1860, the first five years 
that the canal was in operation. Up to 1881 the 
greatest draught permissible was 12 ft., and the 
old locks and canals were kept in operation expect- 
ing that the smaller vessels would pass through 
these, and if necessary relieve the new lock to that 
extent, but with the increase in draught to 16 ft. 
the whole character of the business changed also, 
and in 1884 only 11 per cent. of the freight passing 
the canal could have used the old canal. The 
freight for 1881 when the enlarged lock was first 
used amounted to 1,567,741 tons, and by 1885 this 
had increased to 3,256,628 tons, or more than 
double in four years. The increased business since 
the new lock was brought into operation seemed to 
increase out of all proportion to the most extravagant 
expectations, and in a report submitted to the 
Government January 14, 1885, it was pointed out 
that should it continue to increase for the next four 
years as it had done in the past the existing lockage 
system would be utterly inefficient. A project was 
consequently submitted to substitute one new lock 
for the two old ones now obsolete, without disturb- 
ing the lock of 1881, which up to 17 ft. draught is 
all that is requisite. 

The principal freight on the canal is coal and 
lumber upwards, iron ore, copper, and grain down- 
wards, and these items thus cover six-sevenths of 
the whole trade. The heaviest item is coal, which, 
from 3500 tons in 1855, slowly increased to 20,000 
tons in 1870. In 1880 its volume had reached 
170,000 tons. The new canal in 1881 jumped this 
up to 295,000 tons, and in 1884 it exceeded 700,000 
tons. Copper had grown from 3500 tons in 1855 
to 36,000 in 1884. Iron ore nothing in 1855 and 
12,000 tons in 1857, reached 1,112,828 tons in 1884, 
Lumber, which for twenty years after the opening 
of the canal did not average a million feet board 
measure a year, in 1884 reached 131 million feet— 
over 200,000 tons—whilst wheat, which made no 
separate return at all until 1870, reached a total of 
14 million bushels in 1884, having clearly doubled 
in the last year. In 1884 it became necessary to 
light the canal throughout with electricity, a ten- 
light dynamo on the Brush system being run by the 
turbine in the machine house. 

In 1885, altogether 5043 vessels, aggregating 
3,035,937 tons, passed through the canal. In 1886 
there were 3880 steamers, 2033 sailing vessels, and 
290 rafts and unregistered craft, carrying 922,158 
tons of coal, 32,615 tons of copper, 1,696,263 barrels 
of flour, 17,346,212 bushels of wheat, 1,529,021 tons 
of iron ore, 73,691 tons of pig and manufactured 
iron, 136,664,000 ft. of lumber, 3434 tons of silver 
ore, and altogether 3,701,014 tons of freight. In 
1887 the tonnage was 4,388,691, and the freight 
carried 4,882,802, being an increase of 24 per cent. 
in tonnage and 32 per cent. in freight over the 
preceding year. 

As compared with the Suez Canal, in 1886 the 
St. Mary Canal was opened 220 days, and passed in 
that time 3,529,184 registered tons, or an average 
of 16,000 tons per day, or as 8 to 8.7 of the traflic 
of the Suez Canal. In July the Suez Canal had 
528,671 tons, whilst the freight through the St. 
Mary Canal was 561,228, or 32.567 tons more. 
Since then the traffic on the one has largely increased 
whilst on the other it has somewhat retrograded. In 
1885, 3620 vessels, aggregating 6,335,753 tons, passed 
through the Suez Canal, the net receipts from 
which were 13,009,909 dols., or an average of 2.05 
dols. per ton of the vessels using the canal. If the 
same rate had been charged at ‘‘the Soo,” the 
receipts would have amounted to 7,235,827 dols. or 
two and a half times the whole cost of the canal. 

It is now proposed to give the canal a depth of 
21 ft. throughout, so as to secure 20 ft. draught for 
vessels, and to replace the two old locks of 1855, 
now useless under the changed conditions of the 
navigation, with one lock 800 ft. long between the 
gates, 100 ft. wide in the chamber, with 21 ft. water 
on the mitre sills and an 18 ft. lift. The esti- 
mated cost is 2,055,576 dols. for the new lock, and 
496,600 for deepening the canal, Simultaneously 
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with the commencement of the works inthe American 
side of the St. Marie River, the Canadian Govern- 
ment are calling for tenders for the construction of 
@ new canal on the eastern side of the International 
line, through the island of St. Mary; the work 
being let in two sections, one for the canal and 
locks, the other for deepening and widening the 
channel-way at both ends of the canal, and the 
construction of piers and booms. The scheme also 
contemplates the utilisation of the water power on an 
extensive scale for which the Canadian side of the 
channel is admirably adapted. The tenders for the 
work will be received until October 23rd next. The 
new railway bridge opened on the last day of 1887, 
crosses both the American and Canadian canals in 
the vicinity of the locks, and the line will be in 
immediate connection with the hydraulic power that 
will be developed on the Canadian canal. 





THE BALANCING OF LOCOMOTIVES. 

Ir has been reserved for the New World at the 
antipodes to furnish the Old World with some 
novel experience in the matter of balancing loco- 
motive engines. According to the Melbourne 
Daily Telegraph of March 17 last, it was dis- 
covered a few weeks previously that damage had 
been done to the railway between Lancefield and 
Sunbury directly after the passage of a light 
goods train, consisting of an engine, two trucks, 
and a guard’s van, the rails being found ‘‘ smashed 
for a length of some two miles and a half.” 
The paper further states that, ‘‘after all the 
railway officials had looked at the place, and a board 
of experts had discussed the affair,” it was resolved 
by the Board of Railway Commissioners that the 
damage was ‘‘the result of the excessive rate of 
speed at which the goods train was driven over the 
line, the speed being nearer 70 than 60 miles an 
hour.” In addition to this, however, it was found 
that ‘‘the engine had been balanced so that it might 
run with the greatest possible smoothness,” but 
that ‘‘ those who had eased the engine by balanc- 
ing what is termed the horizontal motion had not 
sufficiently taken into account the effect which 
would be produced on the road by a high rate of 
speed.” It further appears from the particulars 
given that alterations in the balancing of the engine 
in question had recently been made by direction of 
the assistant locomotive superintendent during the 
absence of his chief in this country on leave, these 
alterations consisting in adding extra balance- 
weights to those with which the engines were 
originally fitted when supplied to the Government 
by the makers. The reasons given for the change 
are that ‘‘ it was found that the tyres wore rapidly, 
and it was determined to try if an alteration in 
the balance-weights would make the engines run 
more smoothly,” and as the particular lot of engines 
on which the change was made were of a new class, 
‘* it was resolved to experiment upon them before 
they: began to wear.” 

The annexed sketches are reduced copies of those 
which appear in the Melbourne Daily Telegraph, 
and they evidently refer to an inside cylinder engine, 

















although that is not stated. Thu sketches show 
clearly the nature of the alterations made, notwith- 
standing that their extent or measure is not very dis- 
tinctly described. So far, however, as can be gathered 
from the particulars given, it appears that in the 
engines as they originally existed the weight of 
the bosses and coupling-rods made the leading 
and trailing wheels ‘‘ 109 lb. heavier on the one 
side of the centre than on the other, while the 
driver was 113 lb. out of balance.” To compensate 
for this, the latter, as originally made, ‘ was 
weighted up to 212 lb. by two of the spaces between 
the spokes being filled up.” The alterations made 
by the railway department are thus described ; ‘‘The 





weight in the driving wheel had been doubled, 
four spaces having been filled instead of two, and 
the leader and trailer, instead of being 109 lb. out, 
were accurately balanced, or, in other words, a 
weight was placed between the spokes on the oppo- 
site side of the boss that equalised the weight of 
the boss and the side rods. Thus the leaders and 
trailers, so to speak, were thrown out.” 

Unfortunately, neither the reciprocating weight, 
nor, indeed, the revolving weights are given in a 
way to enable the case to be fully understood or 
closely investigated, and it is necessary, therefore, 
to comment on it with considerable reserve. The 
assistant locomotive superintendent is stated to 
have informed the reporter of the Daily Telegraph 
that ‘‘ the calculations had been carefully worked out 
in accordance with D. K. Clark, the great authority 
on these matters, and were absolutely correct.” 
In the absence of full details, however, we cannot 
help very much doubting the value of this as- 
surance, and we think that, however correct the 
theory of the calculations may have been, the 
error fallen into was that of largely overloading 
the balance-weights in the driving wheels, in 
a somewhat hasty desire to correct the want of 
balance in the leading and trailing wheels as they 
originally existed. That the changes made were 
not wholly perfect or suited to all conditions of 
working, even in the opinion of the assistant loco- 
motive superintendent who made them, is to be 
gathered from the fact stated, namely, that in- 
structions were posted by his directions in the 
engine shed requiring the drivers ‘‘ not to exceed a 
speed of thirty miles an hour” with the altered 
engines. Moreover, whatever the correctness of 
the balancing may have been in theory, the de- 
cision arrived at by the Railway Board on the re- 
port of the officers, and as the results of experiments 
made after the accident, was ‘‘that the acting 
locomotive superintendent did not, when en- 
deavouring to obtain smoother running for the 
engine, consider as fully as he should have done 
the effect upon the road of the alteration made 
in the balancing of the engine.” They further 
added: ‘‘ We consider this was an error of judg- 
ment which should not have been made, and, as 
already decided, the engines altered must be re- 
stored to their original condition of balancing.” A 
further point of interest in connection with the case 
requires to be noted, although the statement ought, 
probably, to be taken cum grano salis, namely, that 
the train having reached a speed of ‘‘70 miles 
or so,” the damage to the road took place when 
‘*the steam was shut off.” 

We are not aware of any similar experience being 
recorded in connection with the balancing of loco- 
motives, and the incident is doubly notable as show- 
ing the need for caution in dealing with such 
matters, seeing that an accident to a passenger train 
that was following in the wake of the one that did 
the damage to the line appears to have been pre- 
vented only by the vigilance of the driver of the 
passenger train in discovering the injury that had 
been done to the railway. 

On the other hand, the experience afforded by 
this case may be commended to the notice of the 
war departments of countries exposed to invasion 
by hostile armies, as showing how readily any given 
line of railway might be wrecked, and made tem- 
porarily, at all events, unavailable to the enemy by 
the use of a few badly balanced locomotives kept in 
stock specially for the purpose, and utilised for 
drawing slow-speed trains during times of peace ! 





THE BRITISH ASSOCIATION. 
Last week we gave some particulars of the open- 
ing proceedings of this year’s meeting of the British 
Association which has just been held at Bath. We 
now proceed with our report, dealing with those 
subjects which are more especially interesting to 
our readers, 


Tue MeEcHANIcAL SECTION. 


The sittings of Section G commenced on Thurs- 
day the 6th inst., in the Masonic Hall, a building 
quite insufficient in size for the opening proceed- 
ings, but which afforded ample space for the accom- 
modation of the members present during the rest 
of the meeting, although on the Monday’s sitting 
it was very nearly full. Mr. W. H. Preece, of the 
General Post Office, was this year’s President, and 
it is hardly necessary to say, certainly not nec 
to those who know him, that he filled the chair in 
a most satisfactory and able way, his genial 





manner and ready tact rendering him a most plea- 
sant and able administrator over such meetings as 
these. 
The hall, as we have said, was quite full, indeed 
a large number of members were waiting for ad- 
mission in the street. No doubt the majority of 
these were attracted by the hope of seeing and hear- 
ing about the Edison phonograph and the Tainter 
graphophone, the first papers down on the list being 
those of Colonel Gouraud and Mr. H. Edmunds, 
in which papers the instruments referred to were 
dealt with, although no doubt the President’s address 
would in any case have attracted a large audience. 
The ‘‘talking machines” have been, indeed, the 
reat feature of this year’s meeting, and for once 
ection G found itself the hero of the hour, mem- 
bers of all kinds and both sexes crowding down to 
the Masonic Hall, so that the other sections were 
quite denuded of what may be described as the 
floating audience, which forms so large an element 
of the British Association meetings. This itinerant 
contingent includes nearly all the ladies and a large 
part of the clergymen, and the section for some 
time after paid the penalty of its brief popularity 
by the number of ‘‘ unattacheds” who kept flutter- 
ing about the room. For some inscrutable reason 
G is generally favoured by a few representatives of 
the non-engineering sex. When these fair creatures 
bring their knitting and sit still their presence is, 
of course, an unmixed delight. But itis a law of 
nature that ladies without fancy work cannot remain 
stationary and not talk. Unhappily the majority 
of the many ladies who came to G to sip the sweets 
of science afforded by that section, were unprovided 
with crochet or crewel work, and the unmixed joy 
they would otherwise have diffused by their 
countenance was not quite without alloy. How- 
ever, during the first proceedings every one sat 
close enough, for a seat once vacated was lost ; but 
there was just a little whispering at times, 


Mr. PreeEce’s ADDRESS. 


The address commenced with a quotation from 
the Book of Job, which we are glad to welcome as 
an alternative for future writers in electrical matters, 
to the heavily worked girdle round the earth quota- 
tion. ‘*Canst thou send lightnings, that they may 
go, and say unto thee, Here we are?” said the 
much-enduring prophet ; and Mr. Preece rightly, 
no doubt, supposes they were the first instalment 
of that electrical literature which is now growing 
upon us at such an alarming rate. ‘‘From Job to 
Franklin,” Mr. Preece says, ‘‘ isa long swing in the 
pendulum of time ;” and Franklin naturally leads 
to bringing electricity from the clouds, and we are 
then amongst lightning conductors. Mr. Preece 
managed to get a little ahead of the joint discussion 
in Sections A and Gin this matter. He says in 
the address: ‘‘ As long as points remain points, as 
long as conductors remain conductors, as long as 
the rods make proper connection with the earth, 
lightning protectors will protect. But if points 
are allowed to be fused or to corrode away ; 
as long as bad joints or faulty connections are 
allowed to remain ; as long as bad earths or no 
earths exist, so long will protectors cease to protect, 
and they will become absolute sources of danger. 
Lightning conductors, if properly erected, duly 
maintained and periodically inspected, are an 
absolute source of safety ; but if erected by the 
village blacksmith, maintained by the economical 
churchwarden, and never inspected at all, a loud 
report will some day be heard, and the beautiful 
steeple will convert the churchyard into a new 
geological formation. . . . Some of our cherished 
principles have very recently received a rough 
shaking from the lips of Professor Oliver Lodge, 
F.R.S., who, however, has supported his brilliant 
experiments by rather fanciful speculation, and 
whose revolutionary conclusions are scarcely the 
logical deduction from his novel premises.” 

The address next dealt with the historical aspect 
‘of the art of transmitting intelligence to a dis- 
tance by the instantaneous effects of electricity,” 
giving details of the way in which the investiga- 
tions and discoveries of Galvani, Volta, Oersted, 
Ohm, Cooke, Wheatstone, Morse, Ampére, Hughes, 
Siemens, Thomson, and others, bore on the subject. 
It next went on to deal with the commercial or 
industrial aspect of the a from the inaugura- 
tion of the Electric Telegraph Company in 1846. 
It has been the fashion, said Mr. Preece, to decry 
the terms by which the Government purchased the 
telegraphs in 1870 by those interested in doing so. 
But a business producing 550,000/. per annum was 
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bought at 20 years’ purchase, and that business has 
now increased to 2,000,000/. per annum ; 6,000,000 
messages per annum have increased to 52,000,000. 
Messages which used to cost 12s. 6d. are now 
sent for 6d. The quantity of news transmitted 
is enormous, an average of 1,538,270 words 
are delivered per day. The recent convention at 
Chicago created so much business that every Ameri- 
can paper has chronicled this big thing as unique ; 
500,000 words were sent on one night, but we in 
England, when Mr. Gladstone introduced his cele- 
brated Home Rule Bill, sent from the central tele- 
graph office in London 1,500,000 words. 

Cooke and Wheatstone required five wires for 
their first needle instrument te work at the rate of 
four words per minute. One wire can now convey 
six messages at ten times the speed. The Morse 
apparatus could work at about five words a minute; 
we now transmit news at the rate of 600 words a 
minute, Duplex working is now the normal mode 
of working ; Edison’s quadruplex is common, and 
the Delany system of multiplex working is gradually 
being introduced. By this six messages are indis- 
criminately sent in either direction. We have, 
continued Mr. Preece, neither neglected the in- 
ventions of other countries, nor have we been 
chary of exercising inventive skill ourselves ; and 
we have received our full meed of that reward which 
is always freely bestowed on a British Government 
official—neglect and abuse. 

The politician, unmindful of the work of the 
engineer, is apt to apply to the credit of his own 

roceedings the growing prosperity of the world. 

he engineer, however, feels that steam and elec- 
tricity in his hands have done more to economise 
labour, to cheapen life, to increase wealth, to pro- 
mote international friendship, to alleviate suffering, 
to ward off war, and to encourage peace, than all 
the legislation and all the verbosity of the poli- 
tician. 

The safety of railway travelling, due so largely 
to electric signalling, is indicated by the fact that 
while in five years ending 1878 thirty-five people 
were killed annually from causes beyond their own 
control, in the five years ending 1887 the average 
was reduced to sixteen. One person is killed in 
35,000,000 journeys made by train. 

The President next went on to speak of the tele- 
phone and referred to its first introduction by 
himself at the 1877 meeting at Plymouth. Pro- 
bably, he continued, there are now a million instru- 
ments at work. As far as the receiving part is 
concerned it remains now precisely the same as 
then, but the transmitter, ever since the discovery 
of the microphone by Hughes in 1878, has been 
entirely remodelled. Edison’s carbon transmitter 
was a great step in advance, but the modern trans- 
mitters of Moseley, Berliner, D’Arsonval, and De 
Jongh leave little to be desired. The disturbances 
due to induction have been entirely eliminated. 
A circuit has been erected between Paris and 
Marseilles 600 miles apart, with two copper wires 
of 64 gauge, weighing 540 lb. per mile. Conversa- 
tion is easily maintained between those two im- 
portant cities at the cost of 3 francs for three 
minutes. The energy contained in one heat unit 
would, according to Pellat, maintain a continuous 
sound for 10,000 years. 

The influence which electric currents exert on 
neighbouring wires extends to enormous distances, 
and communication between trains and ships in 
motion, between armies inside and outside besieged 
cities, between islands and the mainland, has 
become possible without the aid of wires at all, by 
the induction which is exerted through space itself. 
On the Lehigh Valley Railway, in the United States, 
such a system of telegraphing without wires is in 
actual daily use. 

The conduct of telephonic business in England is 
still in the hands of those who hold the patents, 
and who maintain a most rigid monopoly. These 
patents have only a short period to run, and when 
they expire we may expect to find that England 
will not occupy the very retired position she holds 
now as a telephone country. Stockholm has more 
subscribers than London. There are 15,000 sub- 
scribers in and about New York, while the number 
in London is only 4851. 

The address next refers to electric lighting, and 
goes on to say: In our Central Savings Bank in 
London it has been found after two years’ experience 
of electric lighting, that the average amount of 
absence from illness has been diminished about two 
days a year for each person on the staff. This is 
equal to a gain of about eight clerks, representing, 





say, 6401. a year. The cost of the installation of 
the electric light was 33491., and the annual cost of 
working 7001., say a total cost of 1034/. The cost 
of gas was about 7001. a year, so that on the whole 
there is a saving of about 266/. a year. 

We regret we have not space to follow the author 
in his interesting account of the rise and progress of 
electric lighting, but here are a few facts that are 
well worth recording. The glow lamp of Edison, 
which in 1881 required 5 watts per candle now con- 
sumes 2} watts per candle. The dynamo, which in 
the same year weighed 50,000 lb., absorbed 
150 horse-power, and cost 4000/. for 1000 lamps, 
now weighs 14,000 lb., absorbs 110 horse-power, 
and costs 500/. for the same production of external 
energy. Electricity can now be produced by steam 
at 3d. per kilowatt* per hour. The Grosvenor 
Gallery Company supply currents at 7}d. per kilo- 
watt hour. A 20 candle-power lamp, consuming 
3 watts per candle, and burning 1200 hours per 
annum, expends 82,000 watt hours or 82 kilowatt 
hours, and costs 50s. per annum. If produced on 
the premises, as in the Post Office, it would cost 
20s. 6d. perannum, Mr. Preece has found in the 
General Post Office that an electric glow lamp costs 
_ and a gas lamp 18s. per annum for the same 
ight. 

The address next deals with the question of trans- 
mission of power by electricity. Coal can be de- 
livered in London for 12s. per ton. The mere 
upkeep of a plant between Wales and London to 
deliver the same amount of energy would exceed 
this sum tenfold. For long distances the trans- 
mission of energy is at present out of the question, 
but for shorter distances there are many instances 
of successful application of the electrical trans- 
mission of energy. Power could be transmitted 
during the day, and the same mains could convey 
electricity for lighting at night. 

The use of accumulators for working tramcars is 
referred to favourably. The weight, price, day’s 
work, and life of the accumulator is, curiously, the 
same as with horseflesh, but the cost of mainte- 
nance, the liability to accident, and the chances of 
failure are much less. 

The electro-deposition of metals, including iron, 
is next referred to, and the extraction of metals 
from their ores is also touched upon. It was not 
very long ago considered economical to absorb .85 
horse-power in depositing 1 1b. of copper per hour, 
but now the same work can be done with .3 horse- 
power. The value of the high fusing power of the 
electric arc for the reduction of metals is also dwelt 
upon, especially in connection with the Cowles 
process of extracting aluminium. Electric welding, 
the production of chlorine and of iodine, are also 
processes now dependent on electrolytic effects. 
The remainder of the address was mainly occupied 
in the consideration of the question: ‘‘ What is 
electricity?’ and of course no answer could be 
given. One thing, however, appears-certain. The 
engineer and the physicist are entirely at variance 
in the view they take of the subject. The engi- 
neer regards electricity, like heat, light, and sound, 
as a definite form of energy ; something that he can 
generate and ‘destroy, something that he can play 
with and utilise, something that he can measure and 
apply. The physicist, at least some physicists, 
for it is difficult to find two physicists that agree 
with each other—regard electricity as a peculiar 
form of matter permeating all space like a jelly or 
a sponge. Conductors, according to this theory, 
are holes or pipes in this jelly, and electrical gene- 
rators are pumps, and transfer this hypothetical 
matter from one place to another. Others regard 
ether and electricity as identical, and others again 
consider it as an integral constituent of nature, 
each molecule of matter having its own definite 
charge, which determines its attraction and its re- 
pulsion. Mr. Preece considers this matter of the 
difference between the engineer’s and the physicist’s 
view of the question at some length, and as it is 
one of some importance we may quote, in conclu- 
sion, the following sentences in his own words : 

‘‘ All attempts to revive the material theory of 
electricity have to be so loaded with assumptions, 
and so weighted with contradictions, that they 
completely fail to remove electricity from the region 
of the mysterious. It is already extremely difficult 
to conceive the existence of the ether itself as an 
infinitely thin, highly elastic medium, filling all 
space employed only as the vehicle of those undu- 
latory motions that give us light and radiant heat. 
The material theory of electricity requires us to 
* Equals 1000 watts, 14 horse-power, 





add to this another incomprehensible medium 
embedded or entangled in this ether, which is not 
only a medium for motion, but which is. itself 
moved, The practical man, with his eye and his 
mind trained by the stern realities of daily expe- 
rience, on a scale vast compared with that of the 
little world of the laboratory, revolts from such 
wild hypotheses, such unnecessary and inconceiv- 
able conceptions, such a travesty of the beautiful 
simplicity of nature. 

‘* The engineer has a clear conception of electri- 
city as something which has a distinct objective 
existence, which he can manufacture and sell, and 
something which the unphilosophic and ordinary 
member of society can buy and use. The physicist 
asserts dogmatically: ‘ Electricity may possibly be 
a form of matter—it is not a form of energy.’ The 
engineer says distinctly: ‘ Electricity is a form of 
energy—it is not aform of matter ; it obeys the two 
great developments of the present generation—the 
mechanical theory of heat and the doctrine of the 
conservation of energy.’ There must be some cause 
for this strange difference of views. It is clear that 
the physicist and the engineer do not apply the 
term electricity to the same thing. The engineer’s 
electricity is a real form of energy ; the speculative 
philosopher’s electricity is a vague subjective un- 
reality which is only a mere factor of energy and is 
not energy itself. This factor, like force, gravity, 
life, must, at any rate for the present, remain un- 
knowable. It is not known what force is ; neither 
do we know what is matter or gravity. The meta- 
physician is even doubtful as regards time and space. 
Our knowledge of these things commences with a 
definition. The human mind isso unimpregsionable, 
or language is so poor, that writers often cannot agree 
even on a definition. The definition of energy is 
capacity for doing work. We practical men are 
quite content to start from this fiducial line, and to 
affirm that our electricity is a something which has 
a capacity for doing work ; it is a peculiar form of 
energy. The physicist may speculate as much as 
he pleases on the other side of this line.- He ma 
take the factors of energy, and mentally play with 
them to his heart’s content; but he must not rob 
the engineer of his term electricity. It is a pity 
that we cannot settle our difference by changing 
theterm. Physicists might leave the term electri- 
city to the form of energy, which is an objective 
reality, and which the ordinary mortal understands ; 
while engineers would be quite content if specu- 
lative physicists and enthusiastic mathematicians 
would call their subjective unreality, their imagi- 
nary electrical matter, by some other term. If it 
be necessary to mentally create some imaginary 
matter to fulfil the assumptions and abstractions 
of their mathematical realisations, let them call it 
coulombism or electron, and not appropriate the 
engineer’s generic and comprehensive term electri- 
city. The engineer finds the motions of existing 
matter and of the ether quite sufficient to meet all 
his requirements, and to account for all those phe- 
nomena which are called electrical. 

‘* Tt seems paradoxical to assert that two unreali- 
ties can form a reality, or that two subjective ideas 
can become an objectiveone; but it must be remem- 
bered that in all electrical phenomena that which 
makes them real and objective is derived from 
without. The motion that renders an electrical 
phenomena evident is imparted to it from some 
other form of energy. The doctrine of the con- 
servation of energy asserts that energy is never 
destroyed, it is only transformed—work must be 
done to render it evident. No single electrical effect 
can be adduced which is not the result of work done, 
and is not the equivalent of energy absorbed. The 
engineer's notion of work—something done against 
resistance ; and of power—the rate at which this 
change of condition is effected —are the keystones 
to the conception of the character of those great 
sources of power in nature whose direction to the 
uses and convenience of man is the immediate pro- 
fession of those who generally assemble together 
in Section G of the British Association to discuss,” 

At the conclusion of the reading of the address, 
the vote of thanks was moved by Sir Frederick 
Bramwell, and seconded by Sir Frederick Abel. 


THE PHONOGRAPH AND THE GRAPHOPHONE. 

The presidential address being thus disposed of, 
the business of the meeting was brought on. 
The President said that the British Association had 
been the chosen source through which many in- 
ventors associated with Mr. Edison’s name had 





been introduced to the public. In 1877, at Ply- 
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mouth, he had, as before stated, introduced the 
telephone, and now they were about to have shown 
to them two instruments no less interesting. 
Colonel Gouraud would describe Mr. Edison’s new 
perfected phonograph, and Mr. Henry Edmunds 
would follow with a description of a kindred inven- 
tion, also coming from across the Atlantic, namely, 
Mr. Tainter’s graphophone. 

Colonel Gouraud then came forward, but in place 
of reading a paper, as it was hoped and expected he 
would do, he made a speech. We have before in 
these columns dwelt upon the extreme undesira- 
bility of allowing those who have promised to read 
papers to give extemporary dissertations instead. 
Those who follow this course nearly always give the 
minimum of instruction during the maximum of 
time, and certainly what occurred in Colonel 
Gouraud’s case, did nothing to lead us to alter the 
opinions we have already expressed. 

Colonel Gouraud commenced by stating that 
before entering the room he had been told that he 
would not be allowed to occupy more than twenty 
minutes in reading his paper, and as its delivery 
would have occupied an hour, he toreitup. It 
would have been far better for his audience if 
Colonel Gouraud had taken his pen, struck out two- 
thirds of his manuscript, and then stuck to his 
text. Perhaps the reading would not then have 
had the same dramatic effect as was characteristic of 
the discourse, but dramatic effect is not what is 
wanted in Section G, The little incident about the 
German who first heard the machine speak, about 
the ‘‘ Harrow boy,” and half a dozen other things 
that were dragged in by neck and heels, were 
simply waste of valuable time. No doubt the school 
at Harrow is a very excellent and fashionable place 
of education, but there was not the slightest neces- 
sity to bring before the section the fact that a cer- 
tain young gentleman was there receiving instruction 
amongst a few hundred others. 

Stripped of its ornamentation, Colonel Gouraud’s 
address amounted tothis. The original phonograph, 
which was on the table, was introduced into England 
ten yearsago. It had the defect that when the record 
on which the sound was registered was removed it 
could not be replaced, and the sounds therefore 
could not be repeated. It could only be manipulated 
by experts. During the ten years that had elapsed 
Mr. Edison had been constantly working at the 
instrument, and had made thousands of experi- 
ments, and the result was to be seen in the perfected 
machine before the meeting. This instrument had 
arrived from America some time previously, and 
with it were sent some of the waxen cylinders, which 
enabled the speech of Mr. Edison to be repeated, 
by means of the machine, to Colonel Gouraud. The 
machine was so simple that children could use it, 
and it would repeat music. Colonel Gouraud him- 
self used it in place of ashorthand clerk. He would 
dictate his letters into it, and the clerk was then 
able to write them down afterwards as they 
were repeated by the machine. A child had learnt 
a French verb from the machine, recognising the 
difference between the sounds ‘‘too” and ‘* tu,” 
and another boy had learnt to play on the piano 
by ear two pieces of music which he had heard from 
the phonograph. It was possible to send the 
waxen cylinders by post and they could then be 
used for reproducing the sounds impressed on 
them by those who possessed a similar machine. 
Towards the end of his discourse Colonel Gouraud 
referred to the rival instrument which was the 
subject of Mr. Edmunds’ paper. He welcomed 
the competition that the fact of there being 
two machines would give rise to. Mr. Edison 
never could supply the demand that would arise, 
for some thousands of the machines were ordered 
before even the price had been settled. He had 
received a telegram from Mr. Edison saying that 
a better material than wax had been discovered 
for making the cylinders. Wit regard to the 
mechanism, Colonel Gouraud said that he could 
not go into details as there were still patents un- 
secured. He might state, however, that the drum 
was revolved by an electric motor worked by a 
battery of small power, one cell being sufticient for 
the work. Hand-power or foot-power could be 
used, but the motor was preferred, as it gave 
more regular working. With the more regular 
turning secured by the use of electricity, accuracy 
of time in repetition was obtained, and this was 
necessary for music, or if it was required to dis- 
tinguish the tones of a voice, although words could 
be followed when hand or foot-power was used. 
Clockwork had been tried, This was good enough 





for ordinary work, but would not do for music. A 
thousand words could be put on toa cylinder which 
appeared to be about 5 in. long and 2 in. in 
diameter. The spiral made by the style when in- 
denting the wax was equal to about 100 threads to 
the inch, but 200 threads could be used if required. 
The cylinders could be used over and over again, 
in fact, one record had been repeated over 2000 
times. The machine was then made to repeat the 
tune of the ‘‘ Last Rose of Summer,” a tune which 
had been played into it.in America by a cornet-i- 
piston ; or rather the wax cylinder had there re- 
ceived the record, possibly through another machine. 
The tune was, we believe, heard perfectly through- 
out the hall, and was certainly a most remarkable 
exhibition of this wonderful machine. The trills, 
runs, and flourishes of the performer were all dis- 
tinctly reproduced ; faulty of course, and perhaps 
losing something of the phrasing of the original. 

At the conclusion of the phonograph’s perform- 
ance Mr. Edmunds commenced his paper on the 
graphophone. We shall print this paper, and in the 
present issue we publish a detailed and illustrated 
description of this instrument and of the phono- 
graph. 

Both the graphophone and phonograph were 
afterwards shown in the rooms adjoining the hall. 
Colonel Gouraud had one instrument and Mr. 
Edmunds two. One of the latter appeared to us 
decidedly superior to the other, but taking the best 
of the two we could not see that there was anything 
to choose between the phonograph and graphophone. 
Both are truly marvellous creations, at least they 
appear so to every one now with the novelty still 
fresh upon them. They will play, sing, whistle, 
talk, sneeze, cough, in fact, there seems no sound 
beyond their powers of reproduction, and what can 
be said of one we think may be said of the other. 

The great difference of course is in the method of 
working. The graphophone is fitted with a very 
sensitive and beautifully designed speed governor, 
and it can therefore be worked by human power. 
The agency selected is that of the foot, a treadle 
like that used with a sewing machine being used. 
In fact the whole thing might easily be mistaken if 
looked at casually for a new form of sewing 
machine. 

But although these instruments will reproduce 
nearly every sound, they de not give the tones in 
all their purity. There is what may be called a 
phonos intonation. With the old phonograph, when 
tinfoil was used, this was very noticeable, so much 
so at times as to render the instrument almost un- 
intelligible. The new machines are a wonderful 
improvement in this respect. Putting aside the 
applying ear tubes to the ears, no one, we think, 
could fail to recognise the fact that the sounds were 
being transmitted by one or the other of these in- 
struments. 

It is sometimes supposed that the phonograph 
can reproduce instrumental and vocal music in 
miniature, but with all the charm of the original. 
Mr. Preece says that a symphony of Beethoven's 
has been so exquisitely rendered by the machine as 
to make him shed tears ; but then Mr. Preece is, 
as every one knows, of a very generous and emo- 
tional nature. Our own experience does not quite 
bear out these high expectations ; still, it is easy to 
detect, for instance, the difference between the per- 
formance of a piano-organ and a hand-played 
piano. Ina duet between a violin and piano one 
can hear when the piano accompaniment stops and 
the fiddle alone carries onthe music. The fiddle, it 
may be remarked, is one of the most difficult, if not 
the most difficult instrument, to ‘‘ take off,” to use 
a reporting phrase, and the sounds representing its 
music are certainly not pleasing. 

With regard to ordinary speech, we speak only 
from ourown experience. At first we were certainly 
not able to follow the words on the phonograph, but, 
as it afterwards appeared, the conditions were 
exceptionally unfavourable, and subsequent expe- 
rience proved that the perfected phonograph, like 
the graphophone, is capable of repeating long 
sentences with distinctness and accuracy. It will 
be proved in time, when the instruments come into 
general use, how far they will be reliable under 
varying conditions—that is, what percentage of 
spoiled and inarticulate cylinders there will be. 

A curious fact has been brought out by the in- 
vention of these instruments, and that is how few 
people (if any) know the sound of their own voice. 
For instance, if a number of people speak into the 
machine one after the other, each one may be able 
to recognise the yoice of his friend or neighbour, 





but fails to identify his own. A like phenomenon 
in the matter of sight is often observed by photo- 
graphers, who frequently can give satisfaction in a 
likeness to every one but the original, all which 
goes to show that not only do we not ‘‘see our- 
selves as others see us,” but we do not hear our- 
selves as others hear us. 

As in listening to conversation through the tele- 
phone so there is a good deal of skill or ‘‘ knack” 
required in hearing these new instruments. A 
great deal of this is mental. One cannot at first 
put oneself in the attitude of expecting speech from 
a machine, and it is only gradually that it dawns 
on one’s consciousness that articulate sound waves 
are exercising their influence on the ear; there 
seems to be a sort of hang-fire between the brain 
and ear. This, however, has nothing to do with 
the instrument, but is dependent on physical con- 
ditions, excepting in so far that the phonographic 
speech, however loud, appears to come from a dis- 
tance, and until the fact is recognised, one attunes 
one’s ear for utterances close by. 

Very little discussion followed the reading of 
Mr. Edmunds’ paper. One speaker asked the price 
at which the machines would be sold, to which 
Colonel Gouraud replied that it would probably be 
from 201. to 251. The graphophone will doubtless 
be cheaper as it is simpler, and it may be here 
remarked that it appears very much simpler to 
work also. The price of the latter will be, we 
believe, about 20/. Colonel Gouraud also said 
that a factory had been started by Mr. Edison in 
America, in which 18,000 machines a year could be 
made. 

Mr. Perry F. Nursey gave some particulars of 
the first introduction of the phonograph into 
England, and Sir W. Thomson pointed out that 
one of the earliest means of recording speech was 
by means of writing on waxen tablets with a style, 
and in this the most modern invention for the 
purpose, after a lapse of 2000 years, we had again 
the wax surface marked by a style. 

Colonel Gouraud, in speaking of Mr. Edmunds’ 
paper, wished with all courtesy to challenge the 
statement that Mr. Tainter was the first to 
make a machine that produced articulate speech. 
The honour of that rested with Edison, who in- 
vented the phonograph. There was not a single 
feature incorporated in the graphophone which 
had not been thought out by Edison. However, 
as Colonel Gouraud wisely remarked, it was not 
much good speaking of such matters there. There 
was another arena where the priority of invention 
and validity of patents may be fought out; a pro- 
position which Mr. Edmunds afterwards cordially 
indorsed. From all which it may be gathered 
that there will be wigs on the green before long, 
and lawyers and scientific witnesses will wax fat, 
unless indeed a compromise spoils the fun. With 
regard to the equity of the case it may be men- 
tioned that Mr. Edison abandoned his claims for 
the phonograph patent, and that Mr. Tainter and 
some others took the matter up, determining to see 
where Edison’s machine could be improved upon ; 
the result being the present graphophone. 

Mr. Preece, in the course of a few words, when 
summing up the discussion, said that he had the 
copy of a written letter from an American geo- 
grapher, Captain Morlly, in 1844, in which it was 
said that it was a pity Daguerre did not turn his 
attention to speaking down a trumpet and reproduce 
the sounds on paper instead of working at the sun 
pictures. 


Tue PuysicaL SECTION. 


The smaller attendance at the Bath meeting— 
small particularly in comparison with the crowds 
at Manchester last year—has naturally affected those 
sections with which our readers are specially 
interested. The industries of Manchester not 
only attracted engineers, chemists, and other 
technical visitors, but also many not familiar with 
manufacturing processes, who know that they 
can on such occasions see and learn a good deal 
under’ very favourable conditions. Bath and its 
neighbourhood offer few attractions of this sort, 
though possessing rich fields for the geologist and 
archeologist, as the excursion list clearly shows. 
Most of the foreign members this year belong to the 
Geological Section, but their number is not great, 
the list of names covers only one page. Among 
the notable foreign physicists are De la Rive of 
Geneva, Fonvielle and Janssen of Paris, Rowland of 
Baltimore, and Runge of Hanover; among the 
geologists are Messrs, Dall and Gilbert of Washing- 
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ton, Marsh of Yale College, Hantken of Buda- 
pesth, Baron von Richthofen of Berlin, and 
Stefanesar of Bucharest. 

In his presidential address to the Mathematical 
and Physical Section, Professor Fitzgerald, F.R.S., 
of Trinity College, Dublin, first explained the 
reason of his occupying the chair; the president 
elect, Prefessor Schuster, F.R.S., fell seriously ill 
some weeks ago, so that a substitute had to be 
appointed. ‘‘ It is alwayssad,” remarked Professor 
Fitzgerald, ‘‘ when want of strength makes the in- 
dependent, dependent.” Dr. Schuster has recently 
been studying the electric discharge in gases, and 
the probably allied question of the variations of 
terrestrial magnetism. It was expected that he 
would have explained his matured theories upon 
these very important subjects, which he first 
brought before the Manchester meeting, and the 
tenor of the discussions would no doubt have 
shown the influence of his presidency. Fortu- 
nately he is now reported to be progressing favour- 
ably, and the section found an excellent substitute 
in Professor Fitzgerald. 

There were two more losses to regret. Mr. 
Provost Jellett, President of Section A, in 1874, 
and his successor in that chair, Professor Balfour 
Stewart, have both died since last year’s meeting. 
‘‘The royal bounty has been extended to the latter’s 
widow. At the same time the niggardly recogni- 
tion of science by the public is a disgrace to the 
enlightenment of the nineteenth century. What 
chancellor or general, with his tens of thousands, 
has done that for his country and mankind that 
Faraday, Darwin, and Pasteur have done? The 
‘public’ now are but the children of those who 
murdered Socrates, tolerated the persecution of 
Galileo, and deserted Columbus.” If English pro- 
fessors discourse thus, what is the proverbial Conti- 
nental savant to say, subsisting in his garret on 
dust, tobacco smoke, and formule? The stricture 
is justified ; only some scientists are remarkably 
keen business men. 

Professor Fitzgerald then passed on to his theme, 
the solving of a great problem for which the year 
1888 willremain memorable. When Clerk Maxwell 
addressed this section he spoke as of an undecided 
question, whether electro-magnetic phenomena are 
due to a direct action at a distance, or to the action 
of an intervening medium. Most workers have 
long been practically satisfied that such phenomena 
are due to the latter cause. But direct experimental 
proof has been lacking; in the time of Clerk 
Maxwell, indeed, no experiment was known that 
could decide between the two hypotheses, andhas now 
only been given by Hertz. Electro-magnetism has 
thus been placed on the same basis which the experi- 
ments of Rumford and Davy secured for heat when 
there was still doubt between the old caloric and the 
new kinetic theory; and of those by Young and 
Fresnel upon light, when the older ideas of 
emission had to yield to the undulatory theory. 
Rowland’s experiment proving an electro-magnetic 
action between charges depending on their ab- 
solute and not upon their relative velocities, had 
already proved the existence of a medium, relative 
to which the motion must take place ; but the con- 
nection was rather metaphysical and too indirect to 
attract general attention. After Hertz’s proof, text- 
books which have gradually been invoking lines of 
force to the aid of learners, or to their bewilder- 
ment, will now fearlessly discourse on the stresses 
in the ether as the cause of electric and magnetic 
force. To explain the question, Professor Fitz- 
gerald remarked. that, colloquially, we say, balloons 
and hot air rise because they are light. In old times, 
it was stated more explicitly that they possessed a 
quality called ‘‘ levity,” opposed to ‘‘ heaviness,” 
the former making things tend upwards, the latter 
downwards. This wasa sort of action ata distance, 
as levity would have been attributed to the direct 
action of the heavens. Comparatively recently the 
rising of hot air, flames, &c., was attributed to the 
air; everybody knew that there was air, but 
the upward motion of flames was not supposed to be 
due to it. We know now that this and the rising 
of balloons are due to the difference of pressure at 
different levels in the air. In a similar way, we 
have long known that there is an ether, an all-per- 
vading medium, occupying space. Its existence is 
a necessary consequence of the undulatory theory 
of light. ‘‘ People who think a little but not much 


sometimes, ask me: Why do you believe in the 
ether? What isthe good of it? I ask them: What 
becomes of light for the eight minutes after it has 
left the sun and before it reaches the earth? When 








they consider that, they observe how necessary the 
ether is.” That light is a vibratory phenomenon, 
that it is affected by matter through which it passes, 
could be explained by action at a distance. The phe- 
nomena of interference would, however, require such 
complicated and curious laws of action at a distance 
as practically to put such a hypothesis out of work. 
Anything except propagation in time is explicable 
by action at adistance. Similarly now there were 
two hypotheses as to the causes of electro-magnetic 
action. One attributed electric attraction to a pro- 
perty of a force called electricity, to attract at a 
distance ; the other attributed it to a pull exerted 
by means of the ether, somewhat in the way that 
air pushes balloons up. Wedonot know what that 
quality of the ether is by means of which it can 
pull, but neither do we know what the structure of 
a piece of india-rubber is by means of which it can 
puil ; and we might as well ignore the india-rubber 
though we know a lot about the laws of its action, 
because we do not know its structure, as to ignore 
the ether because we do not know its structure. 
Specific inductive capacity, the action of interven- 
ing matter, the delay in telegraphing, the time 
propagation of electro-magnetic actions by means 
of conducting material—were known to Clerk 
Maxwell and could be explained by means of action 
at a distance. Maxwell ‘* believed” that just as 
the air that transmits sound is able by differences of 
pressure—i.e., by means of its energy per unit of 
volume—to move bodies immersed in it, so the same 
ether that transmits light causes the electrified 
bodies to move by means of its energy per unit of 
volume. The experimentum crucis required pheno- 
mena like those of the interference of light. Hertz 
has given the experiments. Although there are 
some difficulties surrounding the complete inter- 
pretation of some of his experiments, there is no 
doubt that he has proved that electro-magnetic 
actions are propagated in air with the velocity of 
light. By a beautiful device he has produced rapidly 
alternating currents of such frequency that their 
wave length is about 2 metres, propagating 300,000 
kilometres in a second. This rate of vibration is 
much higher than that of the highest audible note, 
and yet the waves are much too long to be manage- 
able. We want a vibration about a thousand times 
as fast again with waves about a metre long; 
Hertz has produced them, vibrating more than a 
100 million times a second. The vibrations obtained 
were much too slow to be visible—they should be 
a million faster for that, and much too quick to 
be heard. He made use of the principle of re- 
sonance. A succession of well-timed small impulses 
will set up a large vibration. He constructed a 
circuit, the period of whose vibrations for electric 
currents was the same as that of his generating 
vibrator, and he was able to see sparks due to the 
induced vibration leaping across a small air space in 
this resonant circuit. This combination had been 
suggested by Professor Fitzgerald himself at the 
Southport meeting of the British Association. But 
at the time he did not see any feasible way of de- 
tecting the induced resonance, and he did not 
anticipate that it would produce sparks. Hertz 
placed his generating vibrator several wave 
lengths away from a wall, and the receiving resonant 
circuit between the generator and the wall; and 
in this air space he was able to observe that at 
some points there were hardly any induced sparks, 
but at other and greater distances from his gene- 
rator they reappeared to disappear again in regular 
succession at equal intervals, between the generator 
and the wall. It is exactly the same phenomenon 
as those known as ‘‘ Lloyd’s bands” in optics, due to 
the interference between a direct and a reflected 
wave. Electro-magnetism is hence due to a 
medium pervading all space, the same medium by 
which light is pro ted, the same by which, as 
Professor Poynting has taught us, non-conductors 
transmit electro-magnetic energy. By means of 
variable currents, energy is propagated into space ; 
this seems a hopeful direction in which to look for 
an explanation of the secular precession of terres- 
trial magnetism, quite different from Edlund’s 
curious hypothesis, that free space is a perfect con- 
ductor. 

We seem to be approaching nearer to a tenable 
theory as to the structure of the ether. There are 
difficulties in the simple theory that it is a fluid full 
of motion—a sort of vortex sponge—and a great 
difficulty in the jelly theory of the ether arising 
from the freedom of motion of matter through it. 
Professor Lodge speaks confidently of a sort of 
chemical union of two opposite kinds of elements 





forming the ether. Maybe the ether is, after all, 
an atmosphere of some infra-hydrogen element, 
Professor Johnstone Stoney explained, in a paper 
which we shall notice later on, that theory points 
to the existence of three elements yet unknown of 
lower atomic weight than hydrogen. Anyhow, the 
ether must be the means of propagation of light, the 
means by which electric and magnetic forces exist. 
It should explain chemical actions, and, possibly, 
gravity, the effects of which still appear quite 
distinct from those of our other forces in so far as 
they are instantaneous. Yet this instantaneous 
propagation of gravity, if it exists, Professor Fitz- 
gerald does not regard as an essential difficulty, for 
vortices occupy all space, and act on one another 
simultaneously everywhere. 

These ideas are not new. But it was, no doubt, 
well advised to repeat them in a presidential address, 
and Professor Fitzgerald added that a successor to 
his chair might well devote himself to a review of 
the quagmire of cosmical theories of recent years, 
in which quagmire he had himself been bogged. 
Both Lord Rayleigh and Sir William Thomson, in 
proposing and seconding the customary vote of 
thanks, congratulated the section upon the choice 
of subject their President had made, and the way 
he had dealt with it. Professor Fitzgerald has not 
only suggested but practically and successfully 
worked in this field, although he disclaimed having 
been the first to demonstrate that electricity was 
itself a vibrator. 


THe CHEMICAL SECTION. 


Professor W. Tilden, F.R.S., President of the 
Chemical Section, dealt in his address with the 
question of the teaching of chemistry. A committee 
had been appointed last year to inquire into the 
methods at present followed. As Professor Tilden 
had been unable to join this committee, his address 
is a contribution to the discussion of the question, 
That he had to deliver an address he considered as 
part of his presidential duty. Professor Fitzgerald 
does not quite share this opinion, for he remarked 
in his address that ‘‘ very few had had the courage 
to ‘deliver no address,’” Professor Tilden first 
treated the historical side without at all referring 
to ancient history, and when he spoke of the old 
times he meant our present century. Instruction 
in chemistry first took the form of lectures by pro- 
fessors ; access to the laboratory was a high privi- 
lege accorded only under exceptional circumstances 
to the few. When Liebig went to Paris in 1823 he 
at first applied to Gay-Lussac in vain for practical 
instruction, and it was only granted through 
Humboldt’s intervention. Davy seems to have had 
no instruction whatever previous to his appointment 
as assistant to Dr. Beddoes. The University of 
Giessen, established by Liebig, was the first institu- 
tion where the student could both listen and test 
for himself. Its fame spread fast and far. In 1846 
the. deficiency in respect to provision for teach- 
ing chemistry was felt strongly enough in England 
to lead to the establishment of the College of 
Chemistry. Then the professor of chemistry at 
Oxford was also professor of botany ; at Cambridge 
it was thought meritorious that the occupant of the 
chair of chemistry had, during more than thirty 
years, frequently resided at the university, and 
every year gave a course of lectures. University 
College, London, had a very distinguished chemist, 
Graham, but it was only in 1848 that a commodious 
laboratory was provided by public subscription. In 
Manchester, John Owens had died in 1846, leaving 
the bulk of his estate for the purpose of establish- 
ing a university, but as yet Owens College 
was not. The establishment of the College of 
Chemistry in 1846 was therefore an event of 
great importance. The choice of a foreigner as 
professor, Mr. A. W. Hofmann, caused much 
dissatisfaction ; but now all British chemists agree 
that it was a most fortunate selection. In 1872 
the movement set in, which resulted in the erec- 
tion of colleges for higher instruction in England 
and Wales. These, together with the pre-existent 
Queen’s College in Ireland and the ancient uni- 
versities of the three kingdoms, are for the most 
part, provided with pretty good laboratories and a 
competent staff. e have also the Normal School 
of Science, and the City and Guilds Central Insti- 
tute, and its Associate College at Finsbury. Eng- 
land is, therefore, at present as well provided with 
means for the study of chemistry as any country in 
the world. Yet these ‘increased facilities, with 
capable teachers and an enormous body of students, 
have not produced such an amount of original 
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investigation, or even of accurate analytical work, 
as might reasonably be expected. Professor Tilden 
ascribes this to many causes, among which are igno- 
rance and indifference. There exists as yet no in- 
telligent feeling in favour of learning, unless there 
is an expectation of direct returns in the form of 
obvious practical results. The public have not as 
yet grasped the fact that it is of very little conse- 
quence whether the working people know a little of 
chemistry, provided that they be intelligent enough 
to obey orders, and if every manufacturer and 
manager be an accomplished engineer and chemist, 
trained to observe, to reason, and to solve problems 
for himself. Examinations are necessary te show 
that useful work is beingdone. But serious mischief 
begins when examinations are regarded as the end 
in view, and this is the disadvantage which attends 
the operation of such a system as that of the Science 
and Art Department, or of any system in which 
certificates are granted on easy terms. Professor 
Tilden takes especial exception to such expres- 
sions as “advanced stage,” and one cannot but 
thoroughly agree with him respecting these exa- 
minations. ‘There are only two or three colleges 
in this country which can boast of more than one 
profes:or of chemistry ; one man in most cases has 
to teach all the classes—advanced, elementary, theo- 
retical, and practical. This policy kills specialism, 
and leaves no time to the teacher for research—a 
necessity by no means clear to the public and those 
entrusted with the administration of such institu- 
tions. A professor is, or ought to be, a senior 
student, not a living embodiment of science, as 
complete, infallible, mysterious as he is sometimes 
regarded. It may of course be said that there have 
been distinguished investigators who could not 
teach ; but the converse is certainly not true. In 
some first-class schools, chemistry is taught by 
masters who have never studied the subject at 
all, and who are perhaps allowed the traditional 
**ten minutes’ start” with the book. If there is a 
lack of good teachers, there is also little demand 
for them. In many schools the peripatetic South 
Kensington teacher arrives weekly with his ap- 
paratus. They have no time to read, and (which 
Professor Tilden did not say) not always the 
desire to do so. A passage in the report of 
the committee mentioned, illustrates this in a 
classical way. One teacher wrote, ‘“‘A class was 
formed from the pick of the school in connec- 
tion with the Science and Art Department. 
My salary to a certain extent depended on the 
results of the May examinations. Since the number 
in the class had to be limited, I naturally chose the 
boys who I thought would have the best chances of 
getting through. For a great part of the year, 
chemistry would be treated as a bye-subject ; only 
for a month or so it had its due share, and I must 
conscientiously admit that I simply crammed the 
minds of my pupils with equations and graphic 
formule to such a degree as to insure passing, 
which they all did. I was not surprised to find 
that in a short time all had been forgotten.” This 
is a most serious matter, as in the technical schools 
springing up everywhere, a man is usually put 
in charge of the chemical department, who is 
allowed, sometimes even after his appointment, 
to get a short course of qualitative analysis in 
order to obtain a certificate from the Science and 
Art Department which will entitle him to grants. 
Manufacturers engage boys instead of trained 
chemists ; hence few young men willrisk the study 
of so unprofitable a science. Professor Tilden advo- 
cates a period of five years’ study instead of three for 
a chemist ; indeed, for the necessary knowledge of 
physics, based upon a good foundation of mathe- 
matics, drawing, mechanics, French, and parti- 
cularly German, a shorter period wofld be insufti- 
cient. To render such a study possible a reform all 
round is needed. The necessity of this reform is 
generally acknowledged ; but how to bring it about 
is little understood. As to the study of chemistry 
itself, this consists largely of analytical work, the 
preparation of definite compounds, and practice in 
necessary physical demonstrations, &c. Some 
wish the students at once to engage in a semblance 
of investigation. This Professor Tilden deprecates, 
properly we think, although he holds that too 
much time is sometimes spent upon mineral 
analysis. Afterwards a student should repeat the 
work given in certain papers of Hofmann, Perkin, 
Frankland, and others. Certain laws might at 
first be given as recognised physical laws, since 
the full evidence upon which they rest can only be 
understood later. 








In conclusion, Professsor Tilden related with what 
pleasure he had watched his first experiment when 
a boy of sixteen—the dissolution of zinc in dilute 
sulphuric acid, the formation of hydrogen bubbles, 
and the crystals of sulphate. ‘‘If I had been 
made to weigh the zinc and acid, and measure the 
hydrogen with the object of answering some ques- 
tion about the composition of zinc and hydrogen 
sulphates, I should have been pretty much in the 
position of a boy ignorant of geometry, shut up 
with the propositions of Euclid, and ordered to 
give the demonstrations.” ‘Only those 
shall teach who know.” With this axiom we think 
all will agree. With others of his suggestions, Sir 
Henry Roscoe thought his colleagues might not all 
concur. Sir Frederick Abel remarked that the 
subject was at the heart of many, and as one of the 
pupils of Hofmann, he testified to the intense in- 
terest that teacher knew how to inspire in his 
pupils for their work and also for his own. 

(Z'o be continued). 





NOTES. 
CaNnapDIAN PaciFic THROUGH DISTANCES TO 
Asiatic Ports. 

A RECENTLY published report of the Minister of 
Railwaysof Canada gives a diagramshowing to a scale 
the relative distances from Liverpool to Yokohama 
in Japan, and to Shanghai in China by the Canadian 
Pacific Railway in competition with the Northern 
Pacific, the Union Pacific, and the Southern Pacific 
by way of Chicago. The land distances are in 
statute miles, and the ocean distances are in geo- 
graphical or nautical miles. 


1. From Liverpool by Montreal. 
iat Yokohama. Shanghai. 


10,030 
be 2790 Tacoma 5978 10,352 
” 2790 San Francisco 6044 10,614 


2790 San Francisco 6244 10,714 
2. From Liverpool by Halifax. 


Yokohama. Shanghai. 
. to Halifax 2480 Vancouver 6185 10,469 11,504 
~P. ” 2480 Tacoma 6414 10,788 11,823 
* 2480 San Francisco 6482 10,952 11,987 
> 2480 San Francisco 6682 11,152 12,187 
3. From Liverpool by Boston, 


Yokohama. Shanghai. 

Boston 2950 Vancouver 6187 10,521 11,5: 

9 2950 Tacoma 6314 10,688 
2950 San Francisco 6380 10,850 
2950 San Francisco 6580 11,050 

4, From Liverpool by New York. 


Yokohama. Shanghai. 
. P. to New York 3052 Vancouver 6217 10,551 
bes a 3052 Tacoma 6361 10,735 
pie * 3062 San Francisco 6427 


10,897 
» ae . 3052 San Francisco 6627 11,097 


11,798 
11,885 
12/085 


The Northern Pacific distances will be somewhat 
reduced by recent openings, and the Southern 
Pacific through traffic is not a3 a rule sent round by 
Chicago, which lengthens the route over 200 miles 
to New York; still the Canadian Pacific is the 
shortest route from any port on the Atlantic to the 
Asiatic ports mentioned. 


An Execrricat Doecart. 


Messrs. Immisch, of the Electric Works, Malden 
Crescent, Prince of Wales’s-road, London, N., have 
just constructed an electric dogcart to the order of 
His Imperial Majesty the Sultan of Turkey. The 

ioneer in this method of locomotion was Mr. 
Magnus Volk, of the Brighton Electric Railway 
fame, and Messrs. Immisch have had the advantage 
of his experience in the present instance. The 
vehicle is a four-wheeler, intended to seat four 
persons. The two front wheels pivot in the usual 
way, but carry a portion of a circular rack instead 
of shafts. Gearing with this rack is a pinion keyed 
on an inclined shaft which passes up through the 
front footboard and is provided with a handle by 
which the steering is effected. Electricity is supplied 
by 24 small storage cells of special type, constructed 
by the Electrical Power Storage Company, and 
having sufficient capacity to drive the car at full speed 
for five hours. The motor is of Messrs. Immisch’s 
one horse-power type, using in this case a current of 
20 ampéres at an electromotive force of 48 volts. 
When the vehicle is running ten miles an hour the 
motor generates about .75 of a horse-power, making 
1440 revolutions per minute. This high speed of 
rotation is geared down by chain gearing of a special 
type, between a pinion on the motor shaft and one 
of the back wheels of the vehicle. The speed is regu- 
lated by altering by means of aswitch, which is also 
used for starting and stopping the vehicle, the resist- 
ance inthe circuit. A powerful brake operated by the 





foot of the driver is also supplied. The weight of the 
accumulators is about 7 cwt., and that of the car- 
riage complete, 11 cwt. The whole of the work, 
both electrical and mechanical, seems to have been 
well designed and well executed, the vehicle pre 
senting a very neat appearance. 


THE TRANSCASPIAN RAILWAY. 


The Times has been publishing some interesting 
letters during the last few days on the Transcaspian 
Railway. These are from the pen of Mr. Dobson, 
its St. Petersburg correspondent, who has long re- 
presented the Times in Russia, in war and in peace, 
and is able to shed a considerable light, very dif- 
ferent from the farthing rushlight glimmerings of 
tourists, upon the progress of Russian railways in 
the Caucasus and Caspian region. What he de- 
scribes bears out what we have more than once in- 
dicated in these columns—that there is nothing in 
the least remarkable about the Transcaspian Rail- 
way as a piece of engineering, and that General 
Annenkoff presumes too much upon the good 
nature of the world when he tries to pose as a 
second Lesseps. The line has been laid down any 
how, speed rather than durability being the main 
object in view, and the consequence is, that trains 
cannot anywhere travel except at a _ snail’s 
pace ; the slightest storm inundates sections of the 
line, or carries away a mile or two of rails alto- 
gether, and the rolling stock of the railway is such 
that the account excites the impression at first sight 
that General Annenkoff has been up to pantomime 
tricks in order to amuse the ‘‘ distinguished guests” 
from Europe. Railway engineers will read Mr. 
Dobson’s graphic letters with interest, for in many 
respects the Transcaspian is the most remarkable 
ever made. Fancy laying down a verst, or two- 
thirds of a mile, of rails in thirty minutes, and 
taking no trouble to insert culverts until a shower 
brings along a flood, and indicates, by the summary 
process of knocking the section to pieces, where 
they are wanted. But, after all, it appears that 
this is not mere tomfoolery, such as the Shah of 
Persia has been guilty of in conveying rails 200 
miles on camel-back from the Caspian to Teheran, 
involving a cost of 10,0001. a mile in constructing 
the line, in order that the railway might commence 
from the capital instead of from the Caspian Sea, In 
the case of Persia, the money has been idiotically 
wasted, whereas, as regards Russia, expenditure 
has been kept low down and fairly well spent ; and 
whenever the Government care to pay a proper 
price for improvement the present temporary line 
will become a proper railway. The Times letters 
shed additional light on the personal side of the 
undertaking. The Minister of Railways proposed 
originally to construct the line as an ordinary rail- 
way, which involved an expenditure Russia could 
not bear. Thereupon, General Annenkoff, the 
advocate of the line, secured the consent of the 
Emperor by promising to build a line at an extra- 
ordinarily rapid pace and at a price that would 
knock even the cleverest railway jerry builder into 
a cocked hat. If the result is magnificent, but 


.|not engineering, it is only fair to remember that, 


after all, even a bad railway is better than the best 
camel caravan, and that there is nothing to prevent 
the Transcaspian Railway becoming a sound under- 
taking, with a due expenditure of time and money 
on its improvement. Already we hear of the de- 
fects being made good. 





A SUBSTITUTE FOR GLASS. 

THE fault of glass is its brittleness. It has every 
good quality except pliability ; it is cheap, it resists 
the action of the weather perfectly ; it affords very 
little lodgment for dirt; it is absolutely air-tight ; 
while its transparency leaves very little to be desired. 
But its one defect is often the cause of very real 
annoyance to its users. A slight blow ruins it beyond 
all chance of repair, while strains due to settlement 
of buildings or twisting of frames are often as fatal as 
more direct violence. The desire for a more flexible 
material is shown by the great interest which 
was evinced on all hands when the toughened 
glass was first introduced to the public, Every 
one was ready to welcome it from the scullery- 
maid upwards, and if it did not establish itself as a 
domestic article, it was not from lack of friendly in- 
terest. Whether a really tough variety of glass will 
ever be produced is doubtful; at any rate there is no 
sign of it at present. Buta substance which may be 
used in substitution of glass for windows and sky- 
lights, besides serving many purposes for which glass 
is quite unsuited, is being manufactured by the Trans- 
parent Wire-Wove Roofing Company, Limited, of 164, 
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Queen Victoria-street, London. This material exhibits 
the quality of pliancy in the greatest degree ; in fact 
it may be bent backwards and forwards like leather, 
and be subjected to very considerable tensile strain 
with impunity. It is almost as translucent as glass 
(it is scarcely correct to call it transparent), and is of 
a pleasing amber colour, varying in shade from very 
light golden to pale brown. The basis of the material 
is a web of fine iron wire, with warp and weft threads 
about j; in. apart. This is inclosed, like a fly in 
amber, in a sheet of translucent varnish, of which the 
base is linseed oil. There is no resin or gum in the 
varnish, and once it has become dry it will stand heat 
and damp without suffering any change, neither 
hardening nor becoming sticky. The manufacture is 
carried out by dipping the sheets edgewise into deep 
tanks of varnish and then allowing the coating which 
they thus receive to dry in a warm atmosphere. It 
requires more than a dozen dips to bring the sheet to 
the required thickness, and when this has been accom- 
plished it is stored for several weeks to thoroughly set. 

It will be readily understood that a material pro- 
duced in this manner will not be as cheap as glass in 
its first cost. If it is to obtain a place in the market it 
must be either from its greater advantages or from 
some saving which it effects in the items of erection 
and maintenance. It is claimed for the woven roofing 
that it is economical in every way. It absolutely 
abolishes breakages ; a man may fall upon it or drop a 
ladder upon it without damage. The large size of the 
sheets, 10 ft. by 4 ft., renders the joints very few, and 
these can be made absolutely tight by the use of 
varnish between the overlapping edges. No glazier is 
required to apply the material ; it can be cut by a pair 
of strong scissors, and be nailed in place by any 
ordinary workman. The frames to carry it may be 
extremely light, and their construction of the simplest. 
Curved surfaces can be glazed as easily as flat, and if 
a great amount of light be required the entire roofing 
may be made of this material. The sun’s heat gets 
through with difficulty, so that no awnings are needed, 
which is a great advantage in winter gardens and 

laces of that description. The material has already 
ase in use more than two years; it is being tried on 
a considerable scale by the Admiralty and the War 
Office, and in many other places. It can be seen in 
London in the Westminster Aquarium, which has 
been lately re-roofed by it, greatly to the comfort of 
the audience, 





THE LATE EDOUARD DELEBECQUE. 

By the accidental death of M. Edouard Delebecque, 
Chef du Matériel et de la Traction, the Northern Rail- 
way system of France has sustained a very severe 
loss. M. Delebecque was the only son of M. Germain 
Delebecque, President of Council, and one of the most 
active co-operators with Baron James de Rothschild 
in the organisation of the Northern Railway. Favoured 
greatly by fortune, M. Ed. Delebecque was induced by 
innate ability and energy to follow the profession of an 
engineer, although in early life he had to combat a 
long and serious illness, which prevented him from 
entering the Ecole Polytechnique. He passed through 
the School of Mines, however, with great success, and 
in 1856, at the age of twenty-four, he received an 
appointment of inspector of railway rolling stock. 
Two years later he became engineer to the Haut- 
mont and Mons Railway, in which capacity he re- 
mained for ten years. In 1868 he entered the Central 
Works of La Chapelle, and occupied this post for 
two years, when his routine labours were tempo- 
rarily arrested by the war, which for a time paralysed 
general industry. It was, however, in another direc- 
tion, probably the busiest time of his very active life. 
The La Chapelle works were run day and night in 
producing war material; amongst other things manu- 
factured by M. Delebecque at this time, were 130 heavy 
guns with carriages and trains complete, a large 
number of flour mills, besides the repairs of 4000 rifles. 
For this special service he received the Cross of the 
Legion of Honour. Shortly after the siege of Paris 
M. Jules Petiet, engineer-in-chief of exploitation and 
material of the Northern Railway, died, and M. Dele- 
becque, with another engineer, was appointed to fill 
his place. 

We quote as follows from an admirable discourse de- 
livered at the funeral ceremony of M. Delebecque by 
M. Mathias, Chef de Traction of the Northern Rail- 
way. ‘For a number of years it had always been M. 
Delebecque’s constant study to do all that would result 
in real improvement. Two-thirds of our locomotives 
have been built under his direction, and the types he 
created and developed are the best in the country 
to-day. He knew how to meet the ever-increasing de- 
mands for higher speeds and heavier trains, and only re- 
cently he admirably utilised a class of rolling stock, pre- 
viously but little employed, for the system of tramwa 
trains which have been found of so much service.” tt 
was from being struck down by one of these trains on 
the 5th inst. that M. Delebecque received the injuries 
which terminated fatally. 

The funeral of M. Delebecque, which took place on 





the 10th inst., was a most imposing ceremony, and 
bore striking testimony to the popularity of the de- 
ceased gentleman, and the affectionate and sincere 
regret for his loss. About 10,000 persons followed the 
bier from the Rue de Douai to the Cemetery of Mont- 
martre, and more than fifty wreaths had been sent by 
friends and sympathisers. The religious service took 
place in the Church of the Trinity, and at the grave, 
the Baron de Rothschild, MM. Mathias, Polonceau, 
Du Temple, and Banderali, delivered eloquent ad- 
dresses attesting the eminent abilities and the great 
qualities of their late confrere, and their grief at his 
sudden and unlooked-for death. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 1, 1888. 

Ir is safe to say that very few of the many 
great enterprises in America contemplated will be 
undertaken until the present depression has entirely 
disappeared. There are several uncertainties in the 
way of heavy investments. The most important one is 
that pertaining to the fixing of the tariff rates. To- 
day’s advices from Washington seem to indicate that 
there will be a Senate substitute for the Mills Bill, 
and it is intimated that a vigorous effort will be made 
to pass this substitute in order that the people may 
have an issue clearly defined. Republicans feel them- 
selves weak in their refusal to announce a policy. The 
Democrats are strong in the fact that they have a 
well-defined policy embodied in the present Bill now 
before the country. There is no harmony of counsels on 
the Republican side, and this is pointing to the political 
complications that will defeat the Protectionists. 
Those who are contemplating heavy investments 
within the coming twelve months recognise that their 
safest policy is to delay all enterprise till the question 
of tariff reductions is | Severson and till the depres- 
sion in prices has reached its lowest limits. Thereare 
not a few indications of great railroad building acti- 
vity throughout the north-west. The Northern Pacific 
Railroad is credited with a scheme of entering into 
arrangements with the Manitoba Government Railroad 
and the building and management of railroads in that 
quarter of the north-west. There are several im- 
portant railroad enterprises talked of in the south- 
west and in Mexico. American capital is deeply con- 
cerned in the building of a largeamount of railroad 
mileage in the states between Pennsylvania and 
Kansas. Railmakers who have been patiently await- 
ing these developments are quietly confident that 
during the next winter a large amount of steel rail busi- 
ness will be done and that by the opening of spring a 
revival of railroad building will take P ace. Those 
who are in a position to speak with authority among 
the railroad builders say that a great many things 
point in that direction. Prices have been fluc- 
tuating in the States for twenty years, and have 
now reached a very low point, possibly the lowest 
point to which they can go. Railway managers favour 
a larger amount of mileage before an advancing ten- 
dency takes place. Steel rails can now be contracted 
for at mill for 28.50 dols. This is a decline of 8 dols. 
within a comparatively short time, Much will depend 
upon the pending result of the coming election. If the 
election should favour a reduction of duties a great 
deal of business that is talked of will be postponed, 
so far as America is concerned. The railroad situation 
is unchanged. The managers expect to harmonise 
freight rates as soon as the exporting season begins, 
and are basing their conclusions upon a deficiency of 
wheat in the United Kingdom after all supplies are esti- 
mated of 46,000,000 bushels of wheat. Bhould the de- 
mand for American cereal product forexport be large the 
effect will be that railroad freight rates will be adjusted 
upon a satisfactory basis. An improvement in freight 
and in earnings will stimulate a great deal of railway 
building in this country next year. The wheat, corn, 
and cotton crops, it is generally conceded, will-be fully 
up to the average of years past. 

At the National Electrical Association, which opened 
its session this week in New York, it was stated that 
there are now 182,500 arc lights in use in the United 
States and 1,700,000 incandescent. There are 54 
electric railways in operation, employing #23 motor 
cars. The increase in capital invested in electric 
light appliances — past three years is esti- 
mated at 42,000,000 dols. 

The latest reports from the interior, in relation to 
the iron trade, are that there is a heavier demand for 
merchant iron, merchant steel, wrought and cast pipe, 
and for steel billets and slabs. Importers are not yet 
able to report the closing of heavy contracts for forei 
material. Buyers are awaiting developments. The 
unsettled condition in trade, in the opinion of a good 
many, will result in greater activity later in the season. 
The strongest feature in the American trade is that 
stocks are light can tole and that the producing 
interests in every channel of trade are unwilling to 
depart from the policy of manufacturing only for pre- 


sent requirements. 
New York, September 8, 1888. 
Agents of some rail mills, forge works, and structural 











iron establishments have been endeavouring to obtain 





some information from the New York managers of 
railways as to their intentions for the next year con- 
cerning railroad construction. The iron trade is in 
some trouble over the dismal prospects for a good 
winter. Several branches of it will come out all right, 
but the railmakers and the manufacturers of railway 
material are solicitous as to the intentions of railway 
builders, and a number of them have been endeavouring 
to secure contracts before the builders are quite ready 
to place them. Most of the railroad construction now 
going on is on short lines from five to fifty miles. 

here are perhaps a score of enterprises involving the 
construction of railroads from 100 to 500 miles long, 
but we will be obliged to wait some months yet before 
these enterprises take practical shape. One cause for 
delay is the interference in railroad management which 
the inter-state commerce law allows. The Western 
State legislatures seem to be quite hostile to such 
railroad maragement as brings remunerative returns 
to stockholders. This hostile sentiment has led to the 
enactment of some severe and impracticable anti- 
railroad legislation. No doubt most of this legis- 
lation will ke rendered nugatory as soon as the 
case reaches the highest judicial tribunals of the 
country. In the mean time the railroad building 
enterprise of the country is discouraged. Margins are 
verylow. The existing systems do not seem to harmo- 
nise. The present railway war in the north-west has 
continued for months, It isevidentlythe purpose of the 
larger companies to crowd some smaller ones to the 
wall, and then buy them out, or compel them to submit 
to such regulations as will enable the stronger roads to 
exercise a supervision over the operations and railroad 
management in general. This is the secret of the long 
railroad war. There is not too much mileage in the 
north-west, but there are too many managers, and 
the stockholders recognise this fact. There can be no 
peace till some some sort of consolidation takes place. 
Steel rails were offered here to-day at 28 dols. ; bridge 
iron is offered at 40 dols. per net ton. There is some 
improvement in the activity of the iron trade through- 
out the interior. The steal rail mills have less than a 
mouth’s orders ahead. Some departments will close 
down during the next month unless business improves. 
In the north-west Lake Superior charcoal is scarce, 
An advance has taken place ranging from l5c, to 
ldol. A large amount of business has been done in 
merchant iron, plates, tubes, sheet iron, and merchant 
steel. The demand for merchant steel in all parts of 
the United States is heavier than it has been for some 
time. Agricultural implement works, machinery 
shops, and consumers of steel generally have been 
large buyers during the past two weeks. At Pitts- 
pas. | there is a generally improved condition. The 
market is strong in crude iron and prices have been 
slightly advanced. Bessemer ironis selling thereat 17.50 
dols., muck bars at 28 dols., nails at 1.80 dols. to 1.90 
dols. Old rails are more active throughout the interior 
than they have been for months, The winter trade in 
iron and steel will be active, but manufacturers are 
not satisfied with the low prices ruling. The anthracite 
coal trade averages between 800,000 to 900,000 tons per 
week. Prices have been advanced from 25 c. to 50 oc, 
per ton. Consumers everywhere are crowding in their 
orders apprehensive of a still further advance before 
the end of the month. The improvement in anthra- 
cite is somewhat of a surprise. The Pennsylvania 
Railroad Company carried 256,000 tons of coal and 
coke last week. The tonnage of the Reading last week 
was 205,000 tons. 





THE GoTHENBURG-HOLLAND RalLwar.—This railway 
was after one or two postponements, owing to landslips at 
Flabek, opened for general traffic on Saturday, Sep- 
tember Ist. The company was formed in January, 1886, 
and work commenced the following June, a loan having 
been obtained from the State amounting to rather more 
than 2,000,000 kr. The line has been built by Mr. C, 
Tehander ; the locomotives hail from Nydgvist and Holm, 
Trollhattan, Sweden ; the post and passenger carriages, 
which have been very well spoken of, are from Kockmus 
Engineering Company, Malmé ; and the goods carriages 
have been made by the Gothenbur, Engineering Com- 
row The carriages are fitted with Korting’s vacunm 

rakes, and the trains on the new line are probably the 
best appointed in Sweden. The new railway is expected 
to prove of great importance to a considerable portion of 
the country. 

ScANDINAVIAN SHIPBUILDING.—In Scandinavia a much 
better feeling has seeety for some time been manifest 
within the shipping world, resulting, in several instances, 
in resolutions to increase the tonnage. In Copenhagen the 
steamer company Kjébenhavn has thus resolved to build 
two new steamers, and a similar extension is under con- 
templation as far as the steamer company Dannebrog is 
concerned. The Thingvalla Company will also require 
at least one new boat in lieu of the one they lost (Geyser), 
but the order does not appear to have been finally placed 
as yet. In Sweden several new steamship companies have 
been or are about being formed, although they may not be 
of great magnitude. The steamer company Erato, 
Gothenburg, has been registered with a minimum 
capital of 145,000 kr. and a maximum capital of 
500,000 kr. (27,500/.) The steamer company Victoria, 
Sunne, Sweden, has been registered with a capital of 
12,500 kr. to 30,000 Er. &c. 
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ENGINEERS AND TECHNICAL 
EDUCATION. 
To THE EpiToR OF ENGINRERING. 

Srr,—The two last paragraphs in Mr. Logan’s letter 
(page 232 ante) are pregnant with sense, and their truth 
will be indorsed with some little qualification by every one. 

Gambling and horseracing are pernicious amusements, 
adding neither to the intellect nor to the physical character 
of a race. 

Cricket isa noble and manly game, and has a raison 
@étre on the sensible axiom that physical training should 
proceed pari passu with that of the intellect. If, how- 
ever, physical training could be of such a kind as to add 
to the use of the intellect for the public good, then the 
physical exercise would be in the highest degree valuable, 
as it would then be health plus wealth. In technical 
workshops, this ideal character of physical training could 
be obtained simultaneously with the acquirement of 
technical skill, which, I take it, should be practical as well 
as scientific. The advantage to inventive minds that 
would follow a course of technical instruction is shown by 
Mr, Logan, in that the absence of technical knowledge 
makes the majority of men too idealistic. If our large 
engineering firms would place a small percentage of profits 
on one side for the development or trial of new inventions 
showing primd facic merit, and as an encouragement to 
their workmen, this would stimulate and foster inven- 
tion and progress, and probably do more good towards 
effecting a substantial improvement in the condition of 
our industries than any alteration of fiscal policy, or even, 
at least for some years to come, any scheme of technical 
education. Probably 10 per cent of the net profits would 
be found sufficient for research and improvement ex- 
penses. This capital properly and judiciously employed 
could be made an effective stimulus to workmen to acquire 
scientific knowledge, because although their technique may 
be perfect, their scientific knowledge is generally nil, and 
they have no encouragement to remove this defect, 

In Lancashire and Yorkshire there are great numbers 
of intelligent and most ingenious workmen, with inventive 
talents, equal no doubt to Arkwright, Crompton, and 
others—but what stimulus is offered to them to develop 
their ideas, or to overcome the defect (so often a serious 
obstacle) of scientific ignorance? 

Had such an encouragement and protection been theirs 
many of these men would have conceived and developed 
ideas that could hardly have failed to be of the highest 
value to their respective industries and to their country. 
The sooner such a stimulus as that suggested is forth- 
coming, the better for our national industry, because 
wherever inventive genius is cultivated and encouraged 
(given that other conditions are equal) there will be the 
industrial greatness of the future. 


Yours faithfully, 
B. te THWAITE, 


WHITWORTH SCHOLARSHIPS. 
To THE Eprtor or ENGINEERING. 

Srr,—In your last issue of ENGINEERING, August 31st, 
under ‘‘ Notes from the North,” I observe it stated that 
no fewer than twenty-three Whitworth scholarships of a 
total value of 2850/. have been gained during the past few 
he by students trained at the Glasgow and West of 

cotland Technical College. The correct numbers are 
thirty-two Whitworths, of a total value of 4250/., during 
the last five competitions, 

Tam not aware that any other college or technical 
Institution in the kingdom can claim half that number 
or amount in these five years. 





Tam, &c., 
ANDREW JAMIESON, Professor of 
Engineering. 
The Glasgow ond West of Scotland Technical 
College, September 5, 1888, 





GAS AND COKE AS FUEL. 
To THE Epitor or ENGINEERING. 

Srr,—Your correspondent “ F.C. 8.” says that in my 
former letter I must have over-estimated the quantity of 
water evaporated per pound of coal in the trials of coal 
versus gas and coke at Basford Bleach Works. 

I think it likely he is correct. The quantity was cal- 
culated from the water gauge, and I possibly took too 
high an average, and (not being an “ expert’) did not 
recognise my calculation as giving an “‘ impossible” result. 
Nevertheless, in the comparative result (which is what I 
wished to bring to the notice of your readers) my figures 
are correct, It took 1415 lb, of coal to raise steam and 
bring the water gaure down 4{ in., while gas and coke 
from 728 lb. did the same. 

Since writing you I have witnessed some further trials, 
the owner of the works not being satisfied that the fires 
were kept sufficiently large in the coal trials, In these 
latter trials 18374 lb. of coal were used to get up steam 
and evaporate 4 in. of water, while gas and coke from 
630 lb, raised steam and evaporated 5in. In both cases 
the steam at starting was at 20 lb., at working was 80 1b., 
and the temperature of the feed water was 160 deg. to 180 
deg., and the boiler had to do its ordinary work of running 
a 25-horse engine and boiling two dye vats each 6 ft, 6 in, 
by 6 ft. 3 in. by 2 ft. 9 in. 

I cannot give “an analysis thermic and chemical,” the 
trials being made by mere practical people for practical 
results, but the economy shown is indisputable. The 
only disadvantage is that gas and coke require air under 
more than atmospheric pressure ; but the cost of this and 
of working the producers will be more than repaid by the 
bye-products which can be collected. Coke takes longer 
to ignite, and burns much moreislowly than coal un- 
less submitted to a blast. At Basford it did not get 





sufficient, and, consequently, although the work done 
was as great, it took somewhat longer time than when 
firing with coal. 

I need hardly say that in addition to the economy, 
os is an entire absence of smoke when using gas and 
coke, 

Unfortunately, the gas and coke producers and con- 
densing plant occupy more space than many manufacturers 
can find (17 yards by 14 yards for one boiler, 17 yards by 43 
yards for five boilers), otherwise our towns might be en- 
tirely free from smoke and all manufacturers ‘‘ put money 
in their purse” by making and using the smokeless fuel, 
gas and coke, 

Yours faithfully, 
T. NICHOLSON. 

The Limes, Hucknall, September 6, 1888. 





CARVER’S FIRE-EXTINGUISHING 
APPARATUS. 
To THE Eprror or ENGINEERING. . 
Srr,—Referring to the notice of our fire-extinguishing 
apparatus in your issue of the 7th inst., will you permit 
us to explain that although it is true that the atmosphere 
in some parts of the pontoon was respirable within five 
minutes from the time of commencing to blow in fresh 
air, eight or ten minutes elapsed before the atmosphere 
in the compartment which contained the débris of the 
fire was rendered pure enough to breathe with safety. 
We are, Sir, yours faithfully, 
CoaTES AND CARVER. 
3, Cross-street, Manchester, September 8, 1888. 





ENGLISH MACHINERY AND FOREIGN 
COMPETITION. 
To THE EpIToR OF ENGINEERING. 

i —I notice in your issue dated August 31st a letter 
signed ‘‘H. F.C.” There is no doubt that a great deal 
of rubbish is sent abroad from here, but the fault lies 
mostly with those ordering, viz., the merchants. We 
seldom secure any orders for abroad because we cannot 
supply it cheap enough; the ordering is generally done 
through a firm of merchants here who send for estimates 
to several firms, of whom often they know little or 
nothing, and the lowest price is generally accepted. The 
consequence is that a quantity of cheap rubbish is sent 
and English engineering gets a bad name. 

There are some firms in our special line who seldom 
secure orders from good firms at home because their work 
has such a bad reputation, and it is known ; but they are 
kept busy manufacturing for abroad. They allow a heavy 
discount to the merchant and send out the cheapest rub- 
bish, and there is no doubt that this is seriously injuring 
British trade. But our friends abroad should avoid this 
by keeping a list of a few good firms and request their 
merchants to order only of these particular firms, and if 
their list is carefull pre ared they will then have no 
cause to complain of English engineering. I inclose my 
card, Yours, &c., 
September 8, 1888, H., J. W. 





“NEXT TO NOTHING.” 
To THE Eprtor OF ENGINEERING. 

Srr,—In the President’s able address to the British 
Association is a passage about guns, as follows; ‘‘ At first 
sight, one would be tempted to say that the density of 
the air on the under side of a shot must, notwithstanding 
its motion of descent, be so nearly the same as that of the 
air upon the upper side, as to cause the difference to be 
unworthy of consideration.” 

Does the phrase ‘‘ notwithstanding its motion of de- 
scent” imply that for this cause (viz., condensation of the 
air resulting therefrom) the air is denser below the pro- 
jectile? Ifso, one might reply that there are cases where 
there is no absolute “descent,” ¢.¢., when the object 
aimed at is not lower than the gun itself. But there is 
another cause wet, the air is denser below the projectile, 
viz,, difference of barometic pressure (above and below 
the projectile). Is this meant, perhaps? If so, a few 
considerations may be suggested. 

A cubic foot of air weighs 564 grains, as is known. A 
projectile displacing, say, 10 cubic feet, would have a 
weight of air equal to about 560 grains pressing on its 
lower side in excess of that on its upperside. This, no 
doubt, would act so as to produce increased friction on 
the lower side of the projectile, and so cause it to travel 
sideways through the air in a direction dependent on the 
** hand” of the rifling, as set forth. This calculation may 
have been made (unknown to me); but I risk sending it 
for your readers. 


September 11, 1888. 


Tam, &c., 
S. ToLvER PREsToN. 








LAUNCHES AND TRIAL TRIPS. 

A SATISFACTORY trial trip took place on Monday, Sep- 
tember 3, with the steamer Sannesund, which has been 
re-engined by the Akers Engineering Company, Norway. 
The engines are on the triple-expansion system, and the 
boiler intended for 160 1b. steam. The steamer attained 
a speed of 10 knots, and the engines worked remarkably 
well. The Akers Engineering Company have at present 
in hand three triple-expansion engines, each of 250 horse- 
power: and is, besides, altering the pains of the steamer 

orréna into a Lf ioemeaeee wenn a third cylinder bein 
placed in front of the two others. The boiler is intende 
to be worked with 160 Ib. steam, and is being fit 
with a forced draught arrangement, 


The s.s, Glanystwyth, built by Messrs. Palmer’s Ship- 
building Company to the order of the Glanystwyth 


ted | length from bank to ban 





Steamship Company, was launched on the 3rd inst. She 
has been superintended during construction by Messrs. 
Flannery, Baggallay, and Johnson, of London and Liver- 
pool, and is 255 ft. long, 36 ft. 9in. beam, and 21 ft. deep, 
being fitted with top-gallant forecastle, long bridge, and 
poop. She will be steered by Davis and Co.’s combined 
hand and steam gear, and is fitted with the modern im- 
provements for quick despatch. Her machinery will be 
of the triple-expansion type, with cylinders 20in., 33 in., 
and 54 in. in diameter and 36 in. stroke, the boilers being 
of large size, and carrying 1501b. steam. 


On Thursday, September 6, 1888, Messrs, Edward 
Withy and Co, launched from their shipbuilding works 
at Hartlepool a large steel screw steamer named the Era, 
built to the order of Messrs. ae Brothers, of Liver- 

ool and Glasgow, for Messrs. W. Howard Smith and 

ons, Limited, of Melbourne, Sydney, and Brisbane. The 
vessel measures over 300 ft. in length and is built through- 
out of Siemens-Martin steel. The machinery for her has 
been constructed by the Central Marine Engineering 
Company, and is of the triple-expansion type. Steam is 
supplied by two large single-ended boilers constructed for 
a working pressure of 150 lb. per square inch. The hull 
and machinery have been constructed under the personal 
supervision of J. G. Kinghorn, M.I.N.A., of Liverpool. 


There was launched on September 6 from the shipbuild- 
ing yard of Messrs. Schlesinger, Davis, and Co. an iron 
screw steamer, the South Briton, built to the order of 
Messrs. Gibbs and Lee, Cardiff. The principal dimen- 
sions of the vessel are as follows: Length between per- 
pendiculars, 260 ft.; breadth moulded, 37 ft.; depth 
moulded, 18 ft. 11 in. The vessel will be fitted with triple- 
expansion engines with cylinders 19 in., 33 in., and 53 in. 
in diameter by 36 in. stroke, by Messrs. E. Scott and 
Co., Close Works, Newcastle. The boilers, which are of 
steel and will work at a pressure of 1601b. per square 
inch, are being supplied by Mr. J. T. Eltringham, South 
Shields. 


On Saturday, September 8, there was successfully 
launched at the royal dockyard, Copenhagen, the new 
Danish warship, the Valkyrien. The engines as well as 
boilers for this boat have been made at the large establish- 
ment of Messrs. Burmeister and Wain, of Copenhagen. 
The Valkyrien is built entirely of steel and is not 
armoured, but has a protective armour deck of 2h in. 
thickness, slightly arched, commencing at about 4 ft. 
under the water’s edge and rising to within 6 in. of 
the water line. The boilers are six in number, and 
the two engines will together indicate 5000 horse- 
power, which is calculated to produce a speed of 17 knots. 
The Valkyrien has a powerful ram, the point of which is 
about 8 ft. below the water’s edge. 


The s.s. Nordkap, which has been built by Messrs. 
Raylton, Dixon, and Co., of Middlesbrough, to the order 
of Messrs. Harloff and Boe, of Bergen, made her trial 
trip from the Tees on Saturday September 8. The vessel 
is of the following dimensions: Length, 283 ft. 6 in. ; 
breadth, 37 ft.; depth, 21 ft. 9in. ; with a deadweight 
capacity of over 3000 tons. The engines, which are on the 
triple-expansion principle with cylinders 20in., 33 in., and 
54 in. in diameter, by 39 in. stroke, have been fitted by 
Mr. John Dickinson, of Sunderland, and worked most 
satisfactorily. This is the seventeenth vessel built by 
Messrs. Raylton, Dixon, and Co. for Norwegian owners. 


There was recently launched from the yard of Earle’s 
Shipbuilding and Engineering Company, Limited, at Hull, 
thes.s. Arctic, whichis the first of two steam fishing vessels 
being built by them to the order of Messrs. Moodys and 
Kelly, of Grimsby, and which are adapted either for line 
or trawl fishing. This has necessitated some departure 
from the ordinary design of steam trawling vessels, the 
principal feature being a ‘“‘ fish well” or space amidships 
open to the sea by means of perforations through the 
shell of the ship; a continuous circulation of sea water 
thus takes place and enables the fish to be kept alive after 
being caught. The dimensions of the boats are 100 ft. by 
20 ft. by 11 ft. Gin. Her engines are on the triple-com- 
pound three-crank principle, and have cylinders 12 in., 
18 in., and 30 in.. diameter, with a stroke of 18 in., these 
being supplied with steam from a large steel boiler made 
to work at 150 lb. pressure. 


There was recently launched from the yard of her 
builders, Messrs. Raylton, Dixon, and Co., a steel screw 
steamer named the Longstone, built to the order of 
Messrs. Farrar, Groves, and Co., of London. The vessel 
isof the following dimensions : Length over all, 304 ft. 3in. ; 
breadth, 38 ft. 2 in.; depth moulded 22 ft. 10 in., with 
a carrying capacity of 3600 tons deadweight. The vessel 
will be fitted with engines by Messrs. T. Richardson and 
Sons, of Hartlepool, of 200 nominal horse-power, with 
cylinders 22 in., 35 in., 59 in., by 39 in. stroke. 





A Russian Rattway Briper.—A bridge, by which the 
Transcaspian Railway will cross the Oxus at Charjui, was 
constructed simply forthe transport of material by Mr. 
Balensky, the engineer concerned, but the railway direc- 
tors have determined to use it for trains; and it is esti- 
mated that it will last about ten yours wised oan wae 

aced rmanent structure, e tota 
ath tests bi is we ae ft. 8 on i but om ves 
is broken up into one main and three subsidiary channels 
at this point, and intervening islands will be utilised for 
The rails are only between 5 ft. or 6 ft. above 


supports. 
the level of the river during floods. 
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THE RAIYAN RESERVOIR; A PROJECT 
FOR THE STORAGE OF PART OF THE) 
NILE FLOOD.* 

By Corz WairrHovseE, M.A. 

THE Raiyan Reservoir is a project for impounding a part 
of the surplus water of the inundation of the Nile, to be 
used during the Sefi or Low Nile period. Ina memorandum 
on the latest survey (Cairo, 


There are four possible channels between the Raiyan 
basin and the Nile Valley. 

1, The Lahun Defile: 

This is a natural opening, artificially closed by a dyke 
in masonry with regulating gates, an engineering work of 
extreme antiquity (B.c. 1800), locally attributed to the 
Patriarch Joseph, and unquestionably attributable to the 
Hyk-Sos, whose engineering feats commanded the highest 
encomium of the Greek and Roman engineers, still remain- 


arch 14, 1888), Colonel | ing unsurpassed in felicity of conception, boldness of 


Western, C.M.G., R.E., Director-General of Works, de- | design, and skilled adaptation of means toend. Tocarry | the 
scribes how this valley or depression was discovered by | the water round by el-Lahun would necessitate a new million cubic metres per diem. The water is also econo- 


the author of this paper, and lies immediately to the S. 
of the Fayoum Province, tothe west of the Nile and about | 
70 miles 8.S.W. from Cairo. Sir Evelyn Baring (Cairo, 
November 11, 1887) informs Lord Salisbury of the dis- 
covery and itsimportance, stating how scholastic researches 


. | channel some 17 kil. in length, or about 45kil. in total mised in Upper E 


length, with considerable loss of level, A channel of 
50 m. bed width might cost 200,000/. 
2. The Myana Pass: 


a. The distance between the Nile Valley and the 


This stratum of water, which may be taken as the 
maximum available without pumping, would be dimi- 
nished by evaporation to the extent of about 300 million 
cubic metres, leaving, say, 5000 million cubic metres 
| annually impounded and available, or 50 million cubic 
metres daily for 100 days of Sefi or Low Nile. It is the 
difference between High Nile at the intake and Low Nile 
at the discharge, less the loss of head in these channels, 
and evaporation from February to July. 

The present minimum water supply is less than half 
the amount required. Low Nile this year fell to 28 





eypt, and one-half only of the Delta is 
under cultivation. © In his note on Nile storage (May 26) 
Nubar Pasha says, by constructing a barrage somewhere 
in the Province of Esneh to divert the waters into a 
| system of perennial canals there to be constructed, the 


had led to the belief that such a depression did exist. | Gharaq district, at a level of + 27 m., is 3400 metres; the | water thus abstracted from the irrigation of Lower 


Complete surveys have been made, and notes prepsred by | summit level is + 44 m., the average height, above | E 
Sir C. Scott-Moncrieff and Nubar Pasha based upon those | the proposed bed level [+ 21.8 m.], is 14 m. ; the material | 
The | to be removed is 75,000 cu. m. for each metre of width note of April 6 says, that the present water su 


of Colonel Western and the inspectors of irrigation. 
facts, therefore, are beyond all dispute. 


in the canal bed. Pits have been sunk. The material is 


t might be replaced b 
Raiyfain Reservoir. Sir 


that obtained from the 
olin Scott-Moncrieff in his 
in 
he 


adi 


| : Prly 
; the Fayoum might be doubled with advantage. 


The Fayoum is a depression in communication with the | a hard tertiary clay, with a thin (33 centimetres) crust of | Province of Gizeh, although favourably situated and con- 


Nile Valley at a reduced level of + 24 m., covering about | 
1000 square miles, greatest depth — 50m. The Raiyan basin | 


limestone, disintegrating and dissolving freely in water. 
b. From the western outlet of this cutting a channel 


| tiguous to Cairo, has no Sefi (i.e., all the year round) 
|irrigation. There are in this province alone 156,000 acres 


is an area of 250 square miles, communicating with the! would be run along the east, south-east, and south edge which might be irrigated from the reservoir and rendered 
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Fayoum by two narrow passes at + 26 m., or about 3 m. 
below High Nile in the adjacent valley. Except at these 
two points its circuit of 400 kilometres is bounded by 

lateaux of horizontal limestone rising to + 190 m. 

he soil is desert sand and pebbles overlying rock and 
yellow clay. About one-tenth of the area is occupied by 
steep ridges of blown sand (axis, E.N.E. ; height 20 m.) 
To the south are two springs; these are warm and sul- 
phurous, with date-palms and coarse vegetation. The 
greatest depth is—46 m. or about 250 ft. below High Nile 
in the corresponding latitude. To the south-east the basin 
communicates with the Wadi Muellah, which at +30 m. 
is 7 kil. long and 14 kil. wide ; its lowest point is +25m.; 
it contains a spring, the ruins of ancient (ante Islam) build- 
ings, a considerable area of coarse vegetation, and is unin- 
habited. A small depression to the north-east—the Wadi 
Lulu—is about 10 kil. long and 4kil. wide ; its lowest point 
is ca, +29 m, 

‘The importance of these depressions lies in the facility 
with which they can be utilised to relieve the Nile during 
flood, and to store water for use from April to July, 
Various reports have been made of an official character to 
the British Government by British officials (see ‘‘ Egypt,” 
Confidential, 1121, Oct. 19, 1887), and in the House of 
Commons. The utility of such a work is recognised by 
the Egyptian Government and people, 

It is certain that the reservoir will be made at an early 
date. The following facts, illustrated and evidenced by 
diagrams, maps, and specimens of material, aresubmitted 
to show the scope and nature of the proposed engineering 
works. (See annexed map.) 

A table drawn up by Colonel Western shows the 
volume of water that may be withdrawn from the Nile, 
assuming that the barrage remains open with a gauge 
reading not less than that demanded by inspectors of irri- 
gation as necessary for good cultivation in the Delta. 








* Abstract of paper read before the British Association 
at Bath, 
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of the Gharaq basin, at, say, contour + 24, The section 
of channel excavation, if calculated at 140sq. m. as neces- 
sary to supply spoil for the north bank—the only one re- 
quired—with a length of 14,500 m., requires the handling 
of about 2,000,000 cu. m. Pits have been sunk, and 
abundance of gravel, sand, and earth found. A drainage 
channel used in irrigating the Gharaq district would be 
made outside, but the water, heavily charged with silt, | 
would speedily puddle the bank. The width of this canal | 
would vary with the sinuosities of the desert from 100 to 
2000 metres. 

c. The next length is a cutting through the bank of the 
Wadi Lulu. It is in gravel and soft rock ; length, 1500 m, ; 
greatest depth, 11 m.; average, 9 m.; total, say, 
750,000 cu. m., including the deepening of the short 
western col of this basin (+28 m.). ‘ : 

d. Two short dykes, of insignificant dimensions, would 
be required to close two escapes from the Raiyan into the 
Gharaq to the west. 

Assuming the total material to be handled at 3,000,000 
cu. m., in hard clay, with an average delivery of 6m. above 
excavation, the approximate estimate of 250,000/. can 
scarcely be ex A regulator with gates would be 
required at Myana. This is the channel which will be 
adopted, serving both as intake and outflow. 

3. The Bertk Abu-Hamed passage is about 10,000 m. 
in length ; the height of the col is +75m. Although this 
route offers some advantages, yet they are not sufficient to 
justify the increased expense. 

4, The Wadi Muellah is also a natural channel for a con- 
siderable part of the distance between the south-east 
extremity of the Raiyan basin and the Nile. It is not to 
be contemplated at present, yet would offer definite ad- 
vantages as a subsidiary channel of supply, and will ulti- 
mately be utilised. 

he reservoir thus formed would have at a level of 
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similar to cultivation in Lower Egypt. This would only 
require 14 million metres daily. The Delta, according 
to Colonel Western, contains about 5 million acres, of 
which about one-half is under cultivation. Sir C. Scott- 
Moncrieff explains that only 23 million cubic metres of 
water are now available, and it would require a further 
supply of 15 millions to cultivate the land which is ready 
for summer irrigation. 

If tothe actual outlay for the Raiyain works, a further 
sum is added for drainage and other subsidiary works 
necessary to utilise the volume of water, and to facilitate 
the settlement of the land brought under cultivation, the 
total expenditure in fifteen’ years might reach 3,000,000/. 
The land tax of Egypt is officially stated at 5,299,965/. 
The total revenue is 9,600,000. Theincreased tax would, 
if present rates are maintained, amount to over 2,000,000/., 
the revenue to over 3,500,000/. Capitalised on the ordinary 
basis of public works, the gross value of the Raiyan 
Reservoir would be not far from 100,000,000/. 

Summary.—It may, therefore, be said that a reservoir 
capable of supplying Low Nile with 50,000,000 cu. m. of 
water per diem for 100 days can be made for 500,000U. 
The canal of escape for the excess of the Nile flood, to be 
used as the canal of supply and discharge, can be opened 
in 300 days, by the excavation and handling of 3,000,000 
cu. metres of sand, clay, and soft rock. The area and pro- 
ductive wealth of Egypt would be increased by more than 
one-third. No burden would be imposed upon the present 
taxpayers. The works would be mainly the utilisation 
and restoration of dykes, canals, and physical charac- 
teristics in actual use for this same purpose during 2000 
years, and, in part, in continuous operation from B.c, 1800 
to the present time. 








LAKE OnTARIO,—The level of the water in Lake Ontario 





+30 m. asurface of 686,600,000 sq, metres, and hold 20,559 
million cubic metres. At +20 m. its area is 550 million 


| square metres and contents 14,876 million cubic metres, | 





is now 2 ft. lower than it was in the summer of 1887. This 
is due to a light fall of rain during the past winter and 
spring, 
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AN ELECTRICALLY WORKED CRANE. 
On the Application of Electricity to the Working of a 
Twenty-Ton Travelling Crane.* 

By W. Anperson, M. Inst. C.E. 


Ong of the travelling cranes in the foundry of the Erith 
Tron Works was originally constructed to be worked by 
hand, but preparations had been made for the application 
of wire rope driving at some future time. : 

The crane is 39 ft. 6 in. span, and consists of a pair of 
wrought-iron girders resting on end carriages each running 
on two wheels on an elevated line of rails. The gearing 
for hoisting, for longitudinal, and for cross-traverse, is 
secured on to the ropes of the main girders ; the hoisting 
chain passes from the barrel, which is at one end of the 
crane, over a pulley at the other, then back to pulleys in 
the cross-traversing a which runs between the main 
girders, thence through a falling block, and finally to an 
anchorage under the barrel at the extreme end of the main 


girders. By this arrangement the crane occupies a/| Lo 


moderate height, and the hook can come within 3 ft. of 
each wall. 

The inconveniences and wear attending the use of rope- 
driving gear or of a long main driving shaft, and the dirt 
and special attention required by a steam crane, induced 
the writer to try whether electricity might not be used 
with advantage. Mersrs. Elwell-Parker, of Wolver- 
hampton, were communicated with, and these gentlemen 
undertook to supply the dynamo and a motor suitable for 
the peculiar requirements of a heavy crane. 

The dynamo, which is considerably larger than is needed 
for the crane in question, is arran; to give up to 
80 amperes at 120 volts with 1200 revolutions per minute. 
The armature is of the cylinder type, field magnets shunt 
wound, resistance of armature .07 ohms, and of the 
magnets 75 ohms. It is fixed in the main boiler-house of 
the works and is driven by a horizontal engine having a 
cylinder 94 in. in diameter and 12 in. stroke, running at 
180 revolutions with 50 lb, steam by means of a link belt. 
The leads from the boiler-house up to the conductor in 
the foundry for a distance of 60ft. are of 6 B.W.G. 
copper wire, while the conductor in the foundry is formed 
of an angle-iron bar 2 in. by 2 in. by } in. extending the 
whole 350 ft. length of the shop; it has one face roughly 
ground and protected from rust by vaseline and is secured 
to the iron pillars supporting the roof, being insulated by 
wood blocks, The return current travels along one of the 
rails on which the crane runs, the joints of the rails being 
united electrically by copper staples. The motor is one 
of Messrs. Elwell-Parker's latest types with single vertical 
magnet and a drum armature ; it is shunt wound and con- 
structed for 100 volts and 50 ampbres ; the armature re- 
sistance is .056 ohms, that of the shunt 49.2 ohms. It is 
fixed on the working platform of the crane beside one of 
the main girders ; its driving spindle carries a steel pinion 
which gears into a double helical spurwheel keyed on to 
ashaft which runs longitudinally on the top of the girder 
and is connected by nests of three bevel wheels, with fric- 
tion clutch connections, to the three shafts which com- 
mand the several movements of the crane, the means of 
using the hand power being still retained. Two sets of 
speed are arranged for each of the movements, namely : 

Hoisting, slow, 3.4 ft. per minute; fast, 10 ft. per 

minute. 

Cross traverse, slow, 25 ft. per minute ; fast, 105 ft, per 

minute. 

Longitudinal traverse, slow, 78 ft. per minute; fast, 

213 ft. per minute. 

To provide against an undue current passing through 
the motor an automatic magnetic cut-out is fixed on the 
crane, and as an additional security, a fusible wire is 
placed close to the dynamo to provide for the contingency 
of a short circuit. For the purpose of varying the power 
and speed to meet the requirements of the foundry, a set 
of resistance coils is provided, governed by a special 
switch by means of which different resistances can be 
introduced into the armature circuit of the motor, and the 
current can be cut off altogether, but so that it must be 
done by steps, and not suddenly. In starting the motor 
the reverse action takes place. The shunt coils of the 
magnets are connected to the two collectors, so that the 
fields are always excited when the dynamo is running, 
whether the motor is working or not, the switch con- 
trolling only the armature circuit. The collector for the 
angle-iron conductor consists of a pair of insulated brass 
blocks pressed against it by means of a flat spring having 
a considerable range. An ordinary wire brush serves to 
collect the current from the rail, but the axle of one of the 
wheels is also connected to this brush to provide for the 
contact being in any way interrupted. 

The handles for operating the several movements, the 
brake lever, the switch, and the automatic cut-out are all 
collected together, so that a single attendant can readily 
work the crane from one spot. The crane was set to work 
in June last and has continued to act satisfactorily ever 
since. The advantages of working by electricity are very 
great, especially in comparison to steamcranes. In large 
works a powerful dynamo would ke established and be 
driven by — of an economical type. The steam from 
the main boilers is necessarily always available when the 
factory is at work, and the current can be easily carried 
into any part of the establishment. Steam cranes require 
the attendant to be at his post an hour or more before the 
works open, water and fuel have to be hoisted on to the 
crane, and the working is accompanied by dirt, steam, and 
smoke, the latter especially objectionable with overhead 
lights or in shops where bright work is prepared or erected. 

The duty realised is about 65 per cent. of the power 
developed in the driving ateam engine. As far as can 
be judged at present, there is no special wear to appre- 


EXPERIMENTS ON ELEoTRIO FounpDRY ORANE. 


Erith Iron Works, August, 1888. 
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hend; the conductors act satisfactorily, though a con- 
siderable length is in the open air, and the dust, heat, 
and smoke of the foundry do not appear to affect the 
working. Theannexed Table gives the electrical measure- 
ments made by Mr. E. W. Anderson, to whom the author 
is indebted for carrying out this comparatively novel 
application of electricity. When first proposed the writer 
was not aware of the existence of any other electric 
crane, but he has since learned that Messrs. Mather and 
Platt, of Manchester, have had one working satisfactorily 
for some time, and that there is one also in France, 





LIGHT RAILWAYS. 
A Few Arguments in Favour of Light or Road Railways.* 
By Tuos. StepHen P. W. D’ Atte SELion, A.M.I.C.E. 


THE author’s object in this paper has been to demon- 
strate that there is no reason why the present tramway 
system, familiar in most of our principal towns, cannot be 
made (with some modifications) of exceptional value as 
feeders to the trunk lines, and as a means of transit for 
every description of goods and merchandise as well as 
passengers. That, by utilising the sometimes consider- 
able waste, so often met with along the side of our country 
roads, cheap and efficient feeders can be constructed, 
thereby saving the cost of Jand purchase or the heavy 
cost of maintenance if constructed on the road. 

For example, a line which has been constructed on this 
principle and has been working for the last eighteen 
months, is mentioned as proving how increased facilities 
make increased traffic, in the fact that it carries the 
entire population of the whole district once a week, besides 
dealing with the whole of the cartage and delivery of 
goods to and from the London and North-Western Rail- 
way, with which the line is connected, as well as all the 
parcels and mails, 

That, besides the advantages proved by the large 
patronage it receives, the property in the district since its 
opening has risen 20 per cent. in value, and houses which 
had long been in want of tenants are now all occupied. 

That, as the object of this class of railway is to carry 
heavy goods and other merchandise that would otherwise 
be drawn along the road, it is clear that there must be a 
great saving in the wear and tear of the same as well as a 
material relief to the road rates which, in some country 
districts, is a great burden. 

Being a tramway, the working expenses as compared 
with railways are very small, owing to the 2)nce of 
stations and station officials, signals and telegraph. 

The author is strongly against the construction of this 
class of light railway to any other gauge but that of the 
line it feeds, as he affirms that the plea of economy cannot 
be maintained, and that one of the chief causes of the 
failure of the Irish Tramway Act, 1883, was the fact that 
the gauge was fixed at 3 ft., the fallacy of which has been 
demonstrated ng oe report of the late Royal Commission 
of Irish Public Works. 

He also points out the great necessity there is for the 
reform of Private Bill Legislation, there being far too 
much expense in the introduction of a scheme, 1.¢., prior 
to consideration ; a mutilated Bill being often accepted 
by the promoters in consideration of the money already 
expended. In these days of progress landowners are 
urged to thoroughly examine the merits of a scheme 
before they throw away their money in ps aera as by 
arrangement with promoters all their objections might 
easily be overcome. By a comparison between the ordi- 
nary service of a branch line and the ordinary service of 
a light railway, it is demonstrated by the actual returns 
of the latter that it is to the interest of all railway 
managers and railway shareholders to give every facility 
for the construction of these feeders which must largely 
increase the value of their properties. 








THE BARRY DOCKS.+ 
By Joun Wo re Barry, M. Inst, C.E. 

_ THE Barry Docks, which are now approaching comple- 
tion, are situated on the north shore of the Bristol Channel 
about 7 miles westward of Cardiff. The site is between 
Barry Island and the mainland, and the approaches from 
the sea are very easy. Good anchorage exists eastward of 
the docks between Island and Sully Island. The 
docks are, as is the case with other docks on the Bristol 





=a Eager read before Section G of the British Associa- 
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Channel, tidal, and thus can only be approached for a few 
hours at high water. The range of tide in the Bristol 
Channel is large; at Barry there is a range of 36 ft. at 
ordinary springs and of 194 ft. at ordinary neaps. There 
is a depth of 25 ft. of water at low water of spring tides 
within 700 yards of the entrance gates of the Barry Docks. 
The main object of the Barry Docks is for the shipment 
of South Wales coal, but it is expected that a considerable 
import trade will also be developed. About 11,000,000 
tons of coals were shipped at the neighbouring ports of 
Cardiff and Penarth during the past year. The Barry 
Docks are connected with the fields by new railways 
about 27 miles in length which are nearly finished. They 
have easy gradients, which, on the main line, are not 
steeper than 1 in 400 against the load. The entrance of 
the docks is on the east side of Barry Island, which pro- 
tects it from westerly and south-westerly winds. Against 
other winds the entrance is protected by two breakwaters 
composed of rubble protected by 6-ton blocks of stone on 
the sea slo The waterway between the breakwaters is 
350 ft. and the entrance is 485 yards within the break- 
water heads. A channel of that length is to be dredged 
to the entrance. The entrance is 80ft. wide and hasa 
pair of wrought-iron gates which will be opened and 
closed by direct-acting hydraulic cylinders ; it gives access 
to the basin, which is 600 ft. long and 500ft. wide, having 
an area of 7 acres. Beyond the basin is the dock, which 
is 3400 ft. long and 1100ft. wide. This width is divided 
at the western end of the dock into two arms by a project- 
ing mole. The water area of the dock is about 70 acres. 
The basin and dock are connected by a passage, which, 
like the entrance, is 80ft. wide, and has a pair of wrought- 
iron gates. The basin will be used as a lock, and the water 
in it will be adjusted to meet the rising tide each day, so 
that vessels may leave the basin before high water, and, 
similarly, vessels may enter the basin for some little time 
after high water. A floating caisson of wrought iron has 
been provided, which will fit against any of the faces of 
the entrance or passage in case of necessity. A low-water 
lock westward of the basin is contemplated. A graving 
dock, 700 ft. long and 100 ft. wide, is being made at the 
north-east corner of the dock. Eastward of this is the 
timber pond of 24 acres, approached from the dock by a 
short canal. The total area of water in the dock, basin, 
and timber pond is upwards of 100 acres. The depth of 
water at the entrance is 38ft. at high-water spring tides, 
and 29 ft. at high-water neap tides. The following list | 
gives the levels of various parts of the dock and of the 
tides above a datum line of 50 ft. beneath ordnance 


datum : i 
Above Datum. 
ft. 


Ordnance datum ... sic Me 
High water—ordinary spring tides 
Low ” ” ” 
High ,, >»  ‘neap tides 


Low i 
Mean sea-level at Barry 
Entrance channel ... 
Sill of entrance 

» passage 
Bottom of — 


” OC. seo ive 
Coping of basin and dock... 5 
Top of breakwaters on Be ie 78.50 
The shipment of coal will take-place from eleven high- 
level coal-tips and four cranes on the north side of the 
dock, and five low-level tips on the mole, and one tip at the 
west end of the dock. Space fora larger number of tips exist 
on the mole and on the south side of the dock and in the 
basin. Imports will be accommodated on the south and 
east sides of the dock. All the machinery will be worked 
by hydraulic pressure from an engine-house and accumu- 
lators at the south side of the dock, and two other accu- 
mulators on the north side of the dock. The first sod of 
the dock was cut in November, 1884, and it is expected 
that the docks will be opened at the end of this year or 
the beginning of 1889. e engineers for the dock works 
are the author and Mr. T. Forster Brown and Mr. H. M. 
Brunel; the resident engineer is Mr. John Robinson. 
The contractor for the dock works is Mr. T. A. Walker. 
The cost of the dock works will be about 850,000/., includ- 
ing the gates and all the hydraulic and other machinery, 
electriclight, &c. 


* The sills being in the form of an invert, at the middle 
point there is3 ft. Snore water than the nominal level above 
given. 
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STEAM ENGINES. 


3769. T. Smith, Bootle-cum-Linacre, Lan 
Improvements relating 


s thereof in the rong. Directi partly 
Applicable to the Engines of Navigable 
8 Figs.) March 12, 1887.—The fixed quadrant A is pro- 


of the reversing lever C engages. This catch is provided with a 
toe c2, which engages with the notches 62 of the wedges b! when 
the movable quadrant B is worked. The lower portion of the 
quadrant B is provided with teeth and is operated by the worm D, 
which is mounted on the shaft d driven from any suitable work- 
ing part of the engine. The distance that the wedge pieces b! are 
set apart and the yer at which the shaftd and worm D work, 
depend upon the depth the cage has to travel. When the cage 
is at the pit mouth, the reversing or starting handle C is in the 
central position, and no steam is admitted to the engine. In 
such a position one of the wedges b' will be engaged with the toe c2 
of the catch, and consequently the other wedge will stand at its 
furthest position from the reversing handle. To give steam to the 
engines the toe c* of the catch is raised out of the notch b? and 
the lever C is pressed up to the stop e of the wedges b', with which 
it isengaged. This will move the link 2 of the engine a sufficient 
distance to give enough steam to raise the cage, and this move- 
ment will through the worm D have moved the quadrant B, and 
with it the lever C, back to the neutral and central position, 
when steam will be again cut off. At the point at which 
the wedge b! now stands, the reversing lever C can only be 





























moved in one direction, and that direction is the one by which 
steam is admitted to the engine to let the cage down its shaft. 
As the cage goes down, the shaft d and the worm D are rotated 

and gradually work the quadrant B round. When it has travelled 
@ certain distance it brings the wedge b' under the toe c? of the 
catch of the lever C, and the wedge thereby raises the catch and 
lifts the point c! out of its notch in the fixed quadrant A. The toe 
Cd = rises up the wedge until it drops into the notch }?, 
and is then held. The continued travel of the movable quadrant 
B now begins to bring the lever C and link to the central posi- 
tion, and consequently the steam commences to be cut off, and by 
the time the lever C has arrived in the central position the link x 
will be in its central position and the steam cut off, the cage having 
now arrived at the bottom of its shaft. In like manner the cage 
is raised to the mouth of the shaft. Fig. 2 illustrates a means of 
operating in an automatic manner the steam brake of a winding 
engine. The rod of the controlling valve g of the steam brake 
cylinder G is connected to a haud lever H having acatchh. This 
lever is mounted on the pin I, and on this pin there is mounted 
also a movable quadrant J. This quadrant is connected by a rod 
K to a dise L by a pin 1, which may be secured at any point in the 
slot Z'. The other end of the rod K is secured to a pin capable of 
adjustment in the quadrant J. The wheel L is mounted upon the 
shaft M, and is worked backwards and forwards by the worm N 
and wormwheel N'. The worm N is mounted upon the shaft d, 
and receives the same movement as the worm D. The brake is 
applied when the pin? is either directly above the shaft M or 
directly below it. (Sealed May 25, 1888). 


8097, A. Tolhurst and H. Skinn 
Kent. Improvements in Slide .Valve Mechanism. 
Sd. 4 Figs.) June 4, 1887.—The object of these improvements 
to provide means for relieving the ik of the slide valves of 
steam and other engines from the pressure of steam or fluid upon 
them so as to reduce the great friction between the valve and the 
face against which it works. According to this invention between 
the faced back of the valve A and the faced inner surface of the 
valve chest cover are arranged two tightly fitting plates C, D, 
which are formed with inclined adjoining contact surfaces. The 
seen C is fixed to the valve chest cover. The plate or wedge D 
movable, and is provided with a rod D' projecting through the 
side of the valve chest. By screwing up a nut upon this rod, the posi- 








tion of the wedge D can be adjusted. The plate C is formed with 
flanges which prevent all movement of the wedge D in the direc- 
tion of the travel of the valve A. When two slide valves A, A 
are set to work back to back in the same valve chest, the object 
of relieving the valves from the pressure of steam upon their 
back faces is effected by interposing between them two wedge- 


Fig .1 
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shaped plates, one D of which can be moved endwise, and the 
other C of which is restrained from moving endwise, but can be 
moved towards or away from the valve against which it bears. 
The valves may be formed as shown with the ordinary PD recess 
in their face, or if preferred the recess may be cut entirely through 
the valve so that the valve may not be drawn against its seat by 
vacuum. (Sealed June 22, 1888). 


BOILERS. 


6416. W. Whitehead, Gateshead-on-Tyne, and A. 
Emley, Newcastle - on - Tyne. Suprevements in 
Boilers. (8d. 4 Figs.) May 2, 1887.—This invention relates 
especially to hot water boilers. The heating tubes ¢ are of trian- 
— section, and are twisted so that their edges form helices. 

e tubes are carried across the fire space or flue of the boiler, but 














rest centrally, and at the same time slant upwards. The amount 
of twist given to them is so regulated that one angle of the 
triangle always points to the axis of the fire space or flue. The 
flame has a tendency to lick around the spiral tubes ¢, and a very 
large heating effect is thus obtained. (Sealed June 1, 1888). 


6744. W. Walkington, Leeds, Yorks. An Improved 
Steam Boiler Flue Box and Boiler. (6d. 3 Figs.) 
May 7, 1887.—The improvement consists in replacing the furnace 
crown plate in ordinary vertical b ‘lers by an annular water tube 
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or pocket FG, which hangs down over the grate, and to the centre 
of Phich is attached the uptake tube D leading to the chimney. 
(Sealed June 22, 1888 


6450. J. Griffiths, Higher Bebington, Chester. Im- 





a per ye in Steam Generators. [lld. 4 Figs.) May 
, 1887,—The figures illustrate a boiler with two furnaces. A are 








the furnaces of the generator ; B the second flues ; C the passages, 
or combustion chamber communicating between the furnaces A 
and flues B; G are nests of tubes; and D are the combustion 
chambers communicating between the flues B and the tubes G. 
H is the smokebox. I are tubes through which access is had to 
the chambers D and tubes G for cleaning purposes; i! are stoppers, 
one of which is provided to each of the tubesI. One of the chief 
features in this improved boiler is the provision made for cleaning 
the tubes G separately while under steam. is effected by 
removing the stoppers i! of the short tubes I, or of the a es 
in the door, and then cleaving each tube separately, and after- 
wards closing the aperture by replacing the stopper. The tubes, 
or apertures as the case may be, are kept air-tight by the stoppers. 
The flame and hot gases pass first through the furnaces into the 
combustion chambers, a agp C, then through the return 
flues B into the combustion chambers D; thence =e SS 
— —_ smokebox H and thence to the funnel. 
une 1, 


6865. T. Hipkins, London. Improvements in the 
Construction of Steam (6d, 3 Figs.) May 10, 
1887.—These improved boilers are of the rectangular vertical type, 
with return tubes i, ¢ above the firebox e, and a combustion 
chamber hk at the back. Water spaced walls surround the fire 
chamber and combustion chamber. The tubes i, ¢ are placed hori- 
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zontally, or on a slight incline, to carry the heated gases to the 
smokebox, and furnish sufficient heating surface for raising steam. 
The firebox may be arranged for firing at one or both ends, and is 
made with an open bottom. The upper part of the boiler above 
the tubes may be arched, so as to afford sufficient steam space 
above the water level. (Sealed May 26, 1888). 


7938. T. Hipkins, London. Improvements in the 
Construction of Steam Boilers. [lld. 3 Figs.) Junel, 
1887.—The improved boilers are of the externally fired, hori- 
zontal, compound multitubular type. The outer shell a is cylin- 
drical ; b is the furnace placed near the frontend. A mud pocket 
¢ forms a support to the back end of the boiler. An external flue 
eecis formed. In. the masonry in which the boiler is set. The heated 
gases from the furnace along the under part and sides of the 
outer shell and round each side of the mud pocket. The heated 
gases then pass upwards, at the back of the boiler, to the internal 








Fig.1. 
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horizontal flue f, leading from the back end to the chamber g at 
the front end of the boiler. This return flue has a curved crown h 
and semi-cylindrical sides i,i. The flue / is fitted with water 
tubes k, k, which promote the circulation of the water, absorb 
heat, and act as stays to the flue. From the chamber g the heated 
gases through the tubes m, m to the flue n leading to the 
chimney. The space o between the bottom of the flue f and the 
external shell a, is convenient for cleaning out the boiler, and by 
securing the pressure of a large body of water over the furnace 
prevents the water from assuming the spheroidal state. (Sealed 
June 16, ). 

15,326. J. P. Bordone, Paris. Improvements in 
Steam Boilers. (8d. 9 Figs.] November 9, 1887.—The im- 

roved boiler comprises two tubeplates N, N, connected together 
by means of three cylindrical tubes, one of which, A, serves as a 
steam collector, and carries at its upper part a dome O and a 
cylinder O!, in which the steam is superheated by the that 


gases 

have arrived at the end of their passage, dnd the two others B, 
which are arranged symmetrically and situated at the lower part, 
serve at the same time as heaters for the feed water and as lateral 
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sides to the fireplace. A series of water tubes constitute wholly 
or in part the grate bars, and others serve as a casing to the boiler 
or as obstructors, compelling the hot to follow several alter- 
nate passages. The circulating tubes L are bent toa right angle 
and maintained in place by means of small rods M across 
their vertical part and fixed inst the tubeplat The lower 

















orifice of these circulating tubes takes the water from the coldest 
art of the boiler and conducts it in a continuous manner to the 
bottest part in the interior of the heating tubes, without inter- 
cepting the current of water ing from these tubes with the 
molecules of steam (Figs. 8 and 4). (Sealed May 25, 1888), 


BOILER FURNACES. 


6713. E.H. Parry, Swansea, Glamorgan. Improve- 
ments in Fusible Safety Plugs for Boiler Furnace 
Tubes. (8d. 4 Figs.) May 7, 1887.—The object of this inven- 
tion is to protect the fusible metal from the chemical action of 
the water in the boiler and of the gases in the furnace. The 
improved safety plug comprises a body @ adapted to be screwed 
with its lower part a! into the furnace tube crown, and provided at 
ite upper part with a seata*. The plug proper consists of an 


nner conical brass plug b and an outer conical brass ring ¢, inclos- 
ing between them a ring of fusible alloy e. The ring ¢ overlaps 
at the top the plug 6b and forms a water-tight joint therewith 
so as to protect the fusible alloy against the action of the water. 
The inside diameter of the seat a? is a little larger than the outside 
diameter of the plug b, so that the plug proper rests upon the 
seat partly with the fusible alloy e and partly with the shell c, and 
the plug } can drop through the seat a2 when the alloy e becomes 
fused through excess of temperature. (Sealed May 18, 1888). 


6889. T. White and W. Carson, Govan, Lanark, 
N.B. Improvements Damper Actuating and 
Regulating Apparatus for Steam Boiler Furnaces. 
{8d. 4 Figs.) May 11, 1887.—The damper Z is attached by a wire 
D' wound round and secured to a pulley D to act on the opposite 
side, and in the opposite direction to the wire cord C' and weight, 
80 that as the weight W rises in its hollow column A the damper 
Z falls and shuts the flue, and vice vers@, Another smaller pulley 
E is mounted on the spindle B of the other two pulleys C, D, and 
has a wire E' wound round its circumference act in the same 
manner as the damper Z and in the reverse direction to the weight 
W. This wire E! is attached to the upper crosshead f of the 
plunger F of an inverted cylinder F. The lower crosshead jf} of 
the inverted plunger F" is connected to the a crosshead f by 
side rods on each side of the cylinder F, which is filled with liquid 
and connected by a syphon pipe G to a pipe G2 leading from the 
steam boiler, The varying pressure of steam in the boiler is thus 


~ Fig). Fig.2) 
’ | 





























communicated direct to the cylinder F, and acts to press down the 
ram F' and lower the wey ved Z proportionally to the increased 
pressure of steam against the counterbalancing weight W and its 
cord (', acting in the opposite direction to the ram F' on the 
pulley above the column A and weight W, balanced in their normal 

ition with the damp — or partially open. Loose chains C2 
are hung to eyes on the inside of the top plate of the column A so 
that as the weight W rises by the increased pressure of steam in 
the boiler and ram cylinder F above its normal pressure, it raises 
the weight and takes up so much of the chain C2 as an increased 
weight due to the equilibrium of increased pressure of steam on 
the ram F! while shutting the damper, and as soon asthe pressure 
of steam falls in the boiler below the normal pressure arranged for, 
the weight W falls and lifts the damper Z with the increased force 
of the weight accumulated from the chains C?, and raises the 
damper Z, coming to a balance again with the pressure on the ram 
F', when the steam is at its normal pressure with the damper Z 
full or nearly full open. (Sealed May 25, 1888). 








STEAM TRAPS, 


5844. R.H. Low, New Charlton, Kent. Improve- 
ments in Steam Traps. (8d. 5 Figs.) April 21, 1887.—Re- 
ferring to Fig. 1, A is the casing of the apparatus, which is pro- 
vided with a cover A'. B is the inlet _ In the outlet pipe C is 
a valve seat a on which is placed a slide valve 6. A metal rodc 
is arranged vertically in a tube A? fixed in the cover A! and form- 
ing an extension of the casing A. The upper extremity of the 
rod ¢ passes through a stuffing-box d, and is secured to a plate e. 
The lower extremity of the expanding rod cis connected to the 
short arm of the lever i, which is pivotted tothe bracket j. The 
extremity of its long arm is connected to the valve b. The water 
of condensation which accumulates in the casing A escapes by the 
valve b through the outlet C; as soon, however, as steam enters 
the casing the high temperature of the stream causes the ex- 
pansion of the metal rod c, which then acts, through the medium 


Fig. 1. Fig. 2. 
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of the lever i, upon the valve b and closes or partially closes the 
same. When water again enters the casing A and the level of the 
water therein rises so that it cools the said metal rod or tube c, 
the latter contracts and again opens the valve b. In the modifica- 
tion shown in Figs. 2 and 3, two expanding rods c, c! are employed. 
The expanding rod c is arranged horizontally in the casing A, and 
is pivotted at one extremity to a bracket in the casing. The 
other extremity of the expanding rod ¢ is coupled to the short arm 
of the lever i, which is pivotted upon the pin k fitted in the bracket 
j. The extremity of the long arm of the lever iis connected by 
means of the expanding rod c! to another lever n which is also 
pivotted to.the bracket /), This second expanding rod c! is coupled 
at one extremity to the lever 7, and at the other extremity to the 
lever n near the fulcrum, The free end of the lever n is connected 
to the valve b, 


12,878. A. D, Marshall, N.S.W. An Im- 
proved Automatic Steam Trap. (6d. 3 Figs.) September 
22, 1887.—The spring D placed around mud well A' is adjusted by 
means of the screwed socket D! until the weight of the water 
which it is desired should remain in the container A will retain 
the valve C4 tight upon its seat and the socket D! is fixed in its 
adjusted position by the nut D?. When the water rises above the 
desired level in the container the extra weight will cause a com- 


pression of the spring D, and the container A will slide downwards 
on the rods E, and its seat will fall away from and thus open valve 
C', The extra water will now discharge through outlet C, during 
which time the spring D is exerting itself to close valve C', which 
it accomplishes just at the moment when the desired level of the 
water in the container is reached. Should at any time the water 
in the container become too low the spring D will retain the 
valve C! with a very tight bearing on its seat until such level is 
exceeded. (Sealed June 8, 1888). 


GAS ENGINES, &c. 


2477. A. 8S. Jones, Ipswich, Suffolk. Obtaining 
Motive Power in an Efficient, Economical, and Con- 
venient Manner from the Combustion of Petroleum 
or other Liquid Fuel under Pressure. (8d. 3 Figs.) 
February 17, 1887.—A A is an air pump for furnishing air under 
p to the g tor W W containing the combustion chamber 
B and combustion surface h h with igniting wick g, which is fed 
with liquid fuel from the well i i beneath it ; a is the air admis- 
sion valve, and a’ is the delivery valve opening towards the air 
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chamber E E; the arrows show the direction of the current of 
compressed air, which is also the medium for conveying the 
liquid fuel to the surface hh, over which it is diff by the 
current of compressed air, and being vaporised by the heat and 
in thorough admixture with the compressed air, perfect com- 
bustion takes place in B. A ‘‘governor pump” H delivers at 
each stroke of the engine a small constant volume of air into the 
receiver k whence the air is allowed to escape by the cock K. By 
closing the latter more or less the flow of petroleum through the 
piston valve J, and consequently the speed of the engine may be 


ted at all times. CC isthe delivery pipe to the engine 
cylinder D D, by way of the slide valve L, which is actuated by 
the tappet M and cushion m; dd is the cushioning space to the 
cylinder D D, and z an air casing into which, through the holes 
y, y, the excess of pressure above the atmosphere after ex- 

ding against the piston, escapes, and away by the exit pipe S. 

I is the spray pump, which admits air and water in regulated 
quantities according to the degree of sion of the delivery 
pipe C C, which forms a thermostatic regulator by controlling the 
rate of supply of liquid fuel from the vessel R R by the cock U. 
NN acts as a lever to give motion to levers for receiving the 
multiplied effect due to the expansion of the bre | ipe C C 
when, through partial overheating, it touches N N ; and also as an 
air admission valve to suction aperture of pump II when the 
delivery pipe CC does not touch NN. When the temperature in 
C Cis below its normal point there will be, on account of CC being 
less in length than when its temperature internally is at its maxi- 
mum, a free admission of air by 7 tol, and the soln of the pump 
will be suspended so far as water is concerned ; but as C C begins 
to grow longer by overheating, 7 will become more or less 
throttled at N, and the pump I will commence to take in a little 
water along with its air, and to deliver it into the valve-box 7 from 
which it is discharged with a small amount of air which facili- 
tates its conversion into spray, along the pipe p p, terminating in 
a small jet into the bend of C C amongst the hot products of com- 
bustion from B, and being injected with some velocity, is broken 
into spray and rapidly converted into superheated steam by 
admixture with the products of busti F is the igniting 
slide. (Sealed June 1, 1888). 

4511. C. Ridealgh,Sunderland. Improvements in 
Gas Engines. (8d. 5 Figs.) March 26, 1887.—The operation 
of the improved gas engine is as follows: Starting from the posi- 
tion shown in Fig. 1, the piston B commences tomake its upstroke, 
and almost simultaneously air inlet valve F and gas inlet valve K 
are opened, remaining open and taking in charges of air and gas 
respectively till the piston hes the admission end of its stroke, 
when the valves F and K are at once closed. The charge pre- 
viously compressed during the upstroke being now ignited the 
piston is driven downwards, compressing the air in chamber E and 
in paseage P! as well as the gas and air or air alone in passage P, 
till the exhaust ports T, T being uncovered, the residual waste pro- 
ducts of combustion are released. At this point cam D? on crank 
D raises rod D4, which in turn lifts valves R and H, the result being 
that the air under compression from the crank chamber rushes up 
the passages P' and P5 in mixing valve R, where it mixes with the 


Fig.1. 4 
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gas and air, also under compression from the crank chamber, 
issuing from space P through holes P? and passages P4, The mix- 
ture of gas and air is now forced under considerable pressure 
through valve H into the admission end H! of the motor cylinder 
A. The incoming charge at once becoming heated by the hot 
walls of the cylinder rapidly expands and aids in expelling the 
products of combustion through ports TT. The momentum of 
the flywheel carries the crank over the centre, and the valves H 
and R being simultaneously closed by the cam D? disengaging 
contact with rod D4 and spindle H?, the upstroke of the piston is 
made. The combustible charge is now again compressed, and as 
the piston reaches the admission end of the cylinder, a portion of 
the charge is forced up ignition tube U, and the gaseous mixture 
being fired the piston is again driven outwards and the operations 
of the engine are repeated ag already described. (Sealed June 15, 
1888), 


MISCELLANEOUS. 

5707. E. F. H. H. Lanckert, Charlton, and H. W. 
Kingston, Le , Kent. Improvements in Auto- 
matic Cut-Outs for Electric Arc Lamps Worked 
in Series. (8d. 2 Figs.) April 19, 1887.—The improved auto- 
matic cut-out consists of a solenoid having a coil of high resist- 
ance in a by-pass to the lamp circuit, and a core supported by a 
spring and arranged to act on contacts, so that when the coil is 
drawn down by increased attraction of the solenoid resulting 
from extinction of the lamp, a by-pass circuit is established, 
including resistance equivalent to that of the lamp. (Sealed 
April 20, 1 


. 


A. T. Gravier, Paris. Improvements in 
Dynamo-Electric Machines. (8d. 10 Figs.) April 19, 
1887.—The ag geen have for their object to increase the 
electromotive force, and consist in the use of field magnets, 
symmetrical or unsymmetrical as to their form, but magnetically 
unsymmetrical ; constructing field magnets with a plate of wrought 
iron attached to the cast-iron. cores before the coils are laid 
thereon; and forming the armature at those parts which should 
be the most magnetised with sharp angles or corners. (Sealed 
May 11, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of t law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Drepcrrs IN Russta.—Although one used to hear 
some rather queer stories from Russia in connection with 
dredgers ond money for dredgers, there can be no doubt 
that the Russian authorities are at present very active in 
securing good and efficient machinery for the improve- 
ment of the Russian ports. A large dredger has thus 
recently been ordered for the town of Riga from the 
Motala Engineering Company, Sweden. It is to be 
-” indicated horse-power, and is to work to a depth of 
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THE BORING AND SINKING OF 
WELLS. 
By Hersert Tweppiz, Jun. 
(Continued from page 200.) 

Every mining engineer and driller has of course 
his own ideas about the arrangement of his derrick 
and tools ; in this case the writer has chosen that 
system which, when applied to bore wells of the 
above diameter, has proven itself the most simple, 
practical, and economical. 

The derrick or drilling tower is shown in Fig. 6 ; 
its dimensions range from 20 ft. to 25 ft. square at 
the base and 50 ft. to 70 ft. high. It may be con- 
structed of solid timbers or of plank ; if of the latter 
the four corner legs are of 2-in. plank and the 
braces 14 in. An ordinary ship’s hoisting steam 
winch is used for the purpose of raising and lower- 
ing the boring rods, steam being furnished it by a 
boiler provided for that purpose. In the centre of 


the derrick a hole 12 ft. square by 12 ft. deep is 
usually dug ; this is known as the conductor hole, 
and serves to screw on the pipe, which is used as a 
casing to the borehole. 

Before proceeding further let us examine the 
In Fig 5 (see page 199 


tools that are to be used. 


ante), a is a boring rod made of 14 in. or 2 in. square 
iron, the lengths being from 15 ft. to 25 ft. The 
threads used for connecting these rods are coarse, 
usually four to an inch, All the tools used are 
fitted with the same size pins and boxes, so as to be 
interchangeable ; b is a ‘‘ bit” or ‘‘ chisel ” made of 
iron, to the bottom of which is welded 20 lb. to 
30 lb. of steel, the edge being sharpened so as to cut 
well; cis the spoon, the use of which has already 
been explained ; d is the sand pump, and is used to 
remove the débris left at the bottom of the bore- 
hole after the chisel is drawn up—it is furnished at 
the bottom with a common flap valve which allows 
the mud and débris to enter, but does not permit 
of its escape till drawn to the surface; e is the 
chisel pump, the use has already been explained ; a 
ball valve is generally used instead of a flap valve 
(as in sand pumps), for it allows of a large piece of 
rock being taken in without choking. The chisel 
is of steel and is tightly wedged and screwed into 
the iron foot-piece ; f is a bit of different shape 
from b; gis a hook and eye used in raising tools ; 
his arest which catches the rods just below the 
box, and holds those below from falling while other 
rods are being screwed up or unscrewed above it ; 
7 is a dog used for raising tools, k and lare wrenches 
used for screwing and unscrewing rods ; m is the 
cross-brace, which is fastened on to the rods when 
the tools are at the bottom of the hole so as to enable 
the driller to give them a rotary motion. 

Near the surface of the ground, the earth is gene- 
rally soft, so that the first part of the well can be 
bored almost entirely with the use of the spoon, 
which is admirably adapted for clearing the bore- 
hole of soil, clay, gravel, &c., but the chisel re- 
places it as soon as hard rock appears. After 


the borehole reaches a certain depth it can easily 
be understood that the weight of the rods becomes 
too great to allow them to fall back without 
danger of breaking and twisting them. To remedy 
this an instrument was invented which enables 
the driller to allow only a certain lower portion 
of the rods to fall, the others descend gradually 
and catch those which have fallen and raise them 
so as to enable another blow to be given. This is 
known as the ‘‘ freefall” system. The instrument 
itself is known as the ‘‘ freefall.” Many modifica- 
tions of this tool are in use, but a simple one is here 
shown on Fig. 5; a is the hollow body of the tool, 
on to the top of which rods are attached reaching to 
the surface. In the body of the tool four slots b b 
arecut. In the inside the sliding bar d works freely, 
the wings e e on the head of d project through the 
slots bb. Now supposing the tool were at the end 
of the upstroke, the position of the tools and the 
freefall would be as in Fig. 7. At this part of the 
stroke the driller gives a slight twist to the rods, 


this will turn the body of the freefall, the wings e e 
will slide off the shoulders c c, which are at the top of 
each slot, the sliding bar d, to the bottom of which 
the tools are screwed, will then fall through the 
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length of the slot and deliver its blow; the dis- 





the driving pulley for the crank by a belt ; this sets 
the walking beam in motion, and allows the tools 
in the borehole to rise and fall. While this motion 
is going on the driller slowly lets out the temper 
screw, thus lowering the tools a few inches ata time. 
This is continued until the full length of the temper 
screw has been let out (generally 4 ft. to 5 ft.). If 
this has been properly done, the bit at the bottom 
of the hole has broken and crushed the rock 
for the same distance. The machinery is now 
stopped, and the temper screw disconnected from 
the rods and the pitman from the crank ; this allows 
the walking beam to be tilted up so as to be out of 
the way of the rods as they are raised from the 
borehole. 

The hoisting chain is now attached to the chain 
reel; this passes over the top of the derrick 
precisely as in Fig, 6, the dog on the end of the 
chain is hooked on to the string of rods, and the 
machinery is put in motion. The rods are now 
hoisted nearly up to the top of the derrick, and 
another dog is slipped under the pin of the rod 
which projects from the borehole. This is allowed 
to rest on the floor of the derrick and the upper 
rods are now unscrewed and rest against the side 
of the derrick. In Fig. 6 three strings of rods are 
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tance of the fall is generally 3 ft. or 4 ft. 
diately the tools have been released the upper rods 
descend, and when at the end of the downstroke 
the driller gives the rods a twist in the opposite 
direction ; thus the wings ¢ e of the sliding bar are 
again caught on the shoulders in the upper parts 
of the slots cc. The tools now begin to rise, and 
are ready for another blow. The three positions of 
the tools are shown in Fig. 7. 


The rods from the top of the freefall extend to) 


the surface ; here they are fastened to a dog, and 
are raised and lowered by means of the steam 
winch. It will be easily seen that the constant 
reversing of the winch will make these motions 
somewhat slow, so that only some five or six blows 
could be given per minute. Now to obviate this 
difficulty it is not hard to replace the winch by a 
walking beam which will allow of from twenty to 
forty blows being given every minute, and this will 
work with much greater ease than the winch. A 
plant of this kind is shown in Figs. 8 and 9 in plan 
and in elevation. 

Let us now examine the movements of the machi- 
nery. The engine, which should be of eight or ten 
horse-power, is placed some 30 ft. back from the 
pulleys 1, 2, to which it is connected by a belt. 
Supposing the tools are at the bottom of the bore- 
hole, and the top rod is projecting some 4 ft. above 
the floor, and on to it is screwed the box which is 
attached to the lower part of the temper screw. 
The chain which is used for hoisting the rods is 
unhooked from the reel 3. The engine is started, 
and by means of the fork 7 the driller throws the 
belt on to the tight pulley, which is geared 3 to 1 to 
the chain reel. The tug pulley (now revolving at 





one-third the rate of the pulley 2) is connected to 
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Imme- ; shown standing in the derrick. The machinery is 


now reversed, and the chain descends ready to hook 
on to the remaining rods in the borehole. This 


| operation is repeated over and over until the rods are 


all out of the borehole. On the sand reel (4, Fig. 8) 
is coiled enough rope (called the sand line) to reach to 
the bottom of the hole ; this rope passes to the top 
of the derrick over a pulley placed in a line with 
the borehole. To that end of the rope which hangs 
in the derrick, the sand pump is attached ; this is 
swung over the centre of the borehole, and by 
means of the lever 6 the sand reel is set free, and 
the sand pump falls to the bottom of the hole by its 
own weight ; here the mud and débris run into it 
through the valve at the bottom. The engine is 
again set in motion, and by means of the lever 6 the 
sand reel is drawn a couple of inches forward ; this 
brings the cone 5 against the revolving pulley 2, 
which causes the sand reel to revolve in the oppo- 
site direction, thus winding up the sand line and 
drawing the sand pump full of débris to the surface. 
As soon as the sand line is out of the borehole, the 
lever 6 is thrown right back so as to bring the cone 
5 against the back rest 15 ; this acts as a brake, and 
prevents the sand pump from slipping back. It 
is now emptied of its débris, and the operation 
repeated until the borehole is cleaned. Then the 
tools are lowered in the hole, and the rods screwed 
on in the same manner as when they were drawn 
up, only it is done in the opposite direction. The 
walking beam is again connected with the crank, 
and the temper screw attached to the top of the 
rods, then everything is ready to begin drilling 


again. 
The speed of progression depends entirely on the 
size of the borehole, the nature of the rock, and the 








272 








ENGINEERING. 


[Sepr. 21, 1888, 








skill of the drillers. Through clays, slate, and 
sandstone, and under favourable circumstances, 
from 20 ft. to 30 ft. may be made per day ; through 
herd rock and under unfavourable circumstances 
progression will be slow, and may not amount to an 
average of more than 1 ft. per day. 

We now see that with this system of drilling the 
deeper the well progresses, the slower the boring, 
as a great amount of time is needed to pull the 
rods out of the well and replace them, sometimes 
this operation taking as much as half the time. 

Accidents of course are quite frequent in drilling, 
and I shall here notice those which occur most 
frequently, and the methods employed for repairing 
them. Perhaps the most common accident with 
the pole tools is the unscrewing or breaking of the 
rods when in the hole. Whenever tools are lost in 
the hole attempts are immediately made to recover 
them ; this operation is known as ‘‘ fishing,” and 
requires far more skill on the part of the driller 
than the ordinary boring operations, as the variety 
of fishing jobs that occur is almost numberless, and 
often the driller has to design instruments to grapple 
for tools when these have been forced into uncom- 
mon positions at the bottom of the hole. 

The following are a few of the ordinary fishing 
tools (see Fig. 10) : 
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(a) is a worm used for picking up small and light 
tools when lost but not jammed fast in the hole. 

(b) is a bell-box. On the top of the bell two 
cutting pawls are hinged ; these allow a rod to pass 
up ; but as soon as the bell is lifted the pawls catch 
in the rod and hold it fast. 

(c) is known as the hook, and is the most gene- 
rally useful of fishing tools. 

(d) is a screw-cone socket. 

(e) is a dart (generally used on a rope). 

Let us suppose, for example, that the lower part 
of the rods have unscrewed from the upper, and 
remain in the hole. The upper rods are now drawn 
up, and the hook screwed to the bottom. The tools 
are then lowered until the hook touches the top of 
the lost ones. A cross-brace is now fastened to the 
upper rod and a rotary motion imparted to it, so 
that, should the lost rods be lying on one side of 
the hole, the point of the hook will catch them and 
draw them to the centre. The hook is slowly 
lowered, so that the upper part will be a few 
inches below the collar of the pin on the upper lost 
rod. If a few turns are now given to the hook the 
rod is gradually brought towards the shank of the 
hook, and on the rods being slowly raised the hook 
slides up and catches under the collar, where if it 
holds fast the whole string of rods can be raised. 

Should the lost rods be standing up near the 
centre of the hole, and not over on the side, then 
instead of the hook the screw socket may be fas- 
tened on and lowered, as this socket has a large 
bell-mouth. The pin on the top lost rod is gradu- 
ally worked towards the socket, and if a rotary 
motion to the left is given to the rods, the pin will 
soon be screwed up fast in thu socket. 

It may be well to remark that in drilling, the 
tools are always turned towards the left, that is, in 
the same direction as the rods are screwed together ; 
this diminishes the chance of their unscrewing, and 
sometimes, to make doubly sure of this, a cone pin 
or flat wedge is driven right through the box and 
pin, thus effectually locking them. 

Fishing jobs are sometimes very difficult, as can 
be easily imagined if a string of rods fell several 
hundred feet in a well, The impetus they would 
have acquired by the time they reached the bottom 
of the hole would be suflicient to twist them up like 
a corkscrew, if not to break them in several places. 

Another constant source of trouble in fishing, is 
the side walls caving in on the lost tools, or quick- 
sand running in the borehole and binding the rods 
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fast ; in either case the earth or sand has to be re- 
moved ; this is done either with a spud (an instru- 
ment which will be illustrated hereafter), or else by 
running a string of pipe down one side of the hole; 
through this pipe water is forced under pressure by 
a steam pump ; this quickly washes out, and carries 
to the top of the borehole any débris or loose earth 
that may have fallen in. 

Should only a slight caving in occur, and the 
winch above ground not be sufficiently powerful to 
pull the rods through the obstruction, then some 
clamps are quickly clasped round the rods, and 
under these screw or hydraulic jacks are applied. 

A still more frequent source of trouble in fishing 
is where an ignorant driller mismanages his fishing 
tools, and forces the lost ones into the side of the 
hole—thus changing a comparatively easy ‘‘ fishing 
job” to a very difficult one. 

A great cause of trouble in the drilling of wells 
is the caving in of the side walls. To this there is 
but one remedy—that is, to case the well with pipe. 
There are two different kinds of pipe used for casing ; 
that called rivet pipe is generally employed on 
account of cheapness. It is made of sheet iron of 
from 12 to 6 B.W.G. ; the joints are butted toge- 
ther, and a collar rivetted on. A simple rivetting 
apparatus for holding the rivets as they are ham- 
mered from the outside is shown in Fig. 11. 


Fig. 1. 
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The wedge A and the two gluts B B are put toge- 
ther and let down the pipe. The length of the 
connecting bars are the same as a joint of pipe, so 
that when the cross-piece D rests on the top of the 
joint the wedge and gluts will be opposite the rivet 
holes for the collar (the rivet holes should be coun- 
tersunk both inside and out). A rivet of the shape 
shown at c is now put in and hammered. Cold 
rivetting is always used. 

The disadvantages of rivet pipe are the slowness 
with which it is put together and its weakness, so 
that if driving is resorted to it must be done care- 
fully. The better way is to push it down the hole 
with screw jacks, as it will stand a steady strain 
better than a quick blow from a ram. 

Far superior to rivet pipe is the wrought-iron 
drive made with screwed end in the manner in 
Fig. 12. 
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This pipe is made from @ in. to 4 in. thick; the 
best sized thread for diameters between 4 in. and 
12 in. is eight threads per inch. When well made 
and well put together this pipe will stand both 
heavy driving, forcing, and pulling. 

It is easily and quickly put together and can be 
pulled out of an abandoned hole much easier than 
the rivet pipe, which when once put in is seldom 
worth pulling out. The bottom joint of pipe is 
furnished with a strong steel shoe, of the shape 
given in Fig. 13. 

This shoe should be 1 in. thick at the bottom and 
turned off smooth ; it should be both shrunk and 
rivetted on to the pipe, and the bottom of it should 
have a bevel edge (tempered hard) so as to enable it 
to cut through obstacles, 





The method of putting in and forcing long strings 
of pipe (from 600 ft. to 1000 ft. long) will be de- 
scribed under the American system of drilling, as 
that method offers much greater facilities for hand- 
ling such long and heavy strings of pipe. 

The putting in of a lining pipe in wells brings us 
face to face with another difficulty, that of enlarging 
the hole below the pipe so as to allow the shoe 
to pass ; this will easily be understood when we 
notice that the chisel for boring an 8-in. hole is 
about 7} in. or 7Z in. broad, the bore of the pipe 
being 8 in., while the outside diameter of the steel 
shoeis 10 in. Thus after the chisel has done its 
work there still remains an inch to be taken off the 
side walls all round ; to accomplish this, tools called 
‘under reamers” are used. Perhaps the first tool 
of this kind ever used was simply two long flat bars 
welded together at the top and spreading below. 
This tool is still used in the shape shown in Fig. 14. 

When it is to be used the lower ends are pressed 
together, and the instrument inserted in the pipe, 
as soon as the under reamer is out of the shoe the 
tendency of the two arms is to spring apart. In 
this manner, if the tool be given an up-and- 
down movement the rock on the side walls will 
gradually be cut away. 

A far better instrument than this, although some- 
what more complicated, is the one used in the 
Russia oilfields. It is of the following design (see 
Fig. 15), 


Fig.44. 


Fig.16. 0 vy 

















my § 





8422.1. 





The two knives A A are held open by the spiral 
spring B, and if this spring is compressed the 
knives may be closed between the sides of the 
under reamer in the position shown by the dotted 
lines. In this latter position, when it is to be used, 
the instrument is inserted in the casing, and as soon 
as it is lowered beneath the shoe, the knives are 
free to spring out, and in this position they cut or 
chip off any projecting pieces of rock (Fig. 16). 
When the instrument is pulled up, the sloping 
sides of the knives catch against the bottom of the 
shoe, and are forced to close so as to admit of being 
drawn up the pipe. 

In soft ground the enlarger is sometimes placed 
immediately above the chisel, but should the rock 
be hard, then it is better to use, first, the chisel to 
drill the hole, and afterwards to enlarge it with the 
under reamer, so as to allow of the shoe following 
without any obstruction. 

Drilling is comparatively easy work provided the 
strata are perfectly or nearly level; but should 
they be tilted at an angle, then a driller’s tribula- 
tions commence. Should the rock be hard and 
tilted the result is generally a crooked hole ; this 
will be understood if we try to start a hole ina 
sloping rock with an ordinary quarryman’s drill. 
It will be found that at every stroke the drill 
rebounds off the rock in the direction of the dip, 
and once a crooked hole is started the tendency is 
to keep it so. 

The driller is soon warned of this fact if the 
crook be a sharp one, by the drill only striking on 
one side of the hole, and by its tendency to jam so 
as to stick on the upstroke. The best thing to do 
if this should occur is to put guides on the rods. 
These guides, as shown in Fig. 17 above, consist of 
four flat bars of iron firmly secured and clamped on 
to the boring rods; they keep the rods directly 
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in the centre of the hole and guide the chisel per- 
fectly straight. Besides this, it is often necessary 
to fill up the crooked part of the hole with loose 
stones and to start drilling again from a short dis- 
tance above the crook ; this sometimes has to be 
done several times before the crook is taken out. 
Many instruments have been invented for straight- 
ening crooked holes, but I know of none that 
answer this purpose well when used on pole tools. 
When rock is not of the same hardness through- 
out (an instance that often occurs in coral or sili- 
cified limestone), three-cornered or flat holes are 
often the result of a driller trying to go ahead too 
fast. This is caused by the chisel glancing off the 
hard portion of the rock, and is always told by 
the tools not turning easily, or refusing to turn at 
all. Accidents of tools unscrewing or breaking are 
far more frequent in crooked or three-cornered 
holes than when in cylindrical ones ; this is caused 
by only one edge of the bit striking the rock, thus 
giving the tools a sharp twist to one side. The 
shock will tend to loosen the joints or rupture the 
ins, 
P (To be continued.) 





MANCHESTER SHIP CANAL. 


(Continued from page 239.) 

THE new arrangement of docks at the terminus 
will materially improve the traffic facilities at this 
end of the canal, and as many will no doubt say, 
Why was this not considered originally? it may 
be well to give a narrative of the ultimate change 
and subsequent negotiations which were necessary 
before the desired plan could be adopted. One of 
the greatest difficulties which the promoters of the 
Manchester Ship Canal had to contend with in 
their struggle for existence against the vested 
interests interfered with by their proposal, was the 
bitter and uncompromising opposition of the late 
Sir Humphrey de Trafford, the owner of the 
great Trafford Estate, which extends along one, 
and in places along both banks of the River 
Irwell for a distance of 54 miles from Throstle Nest. 
Of this property it was necessary to take a compara- 
tively small fringe to carry out the canal project. 
Whosoever has had experience of the ways of select 
committees of the Houses of Parliament, and of 
the working of the minds of those composing their 
major part (themselves landowners with all ‘the 
sympathies of the caste), will understand the difficulty 
of beating down before such tribunals, the stout 
opposition of a landowner, who was not only a man 
of many acres but of many generations also ; it is 
said to be capable of proof, that Sir Humphrey’s 
ancestors had in direct line dwelt in Trafford Park 
for at least 1000 years back. The promoters of the 
Ship Canal with the tact and discretion which 
characterised their movements throughout, bent 
before the gales of uncompromising and bitter 
opposition, and instructed their engineers to reduce 
the interference with the Trafford Estate to a 
minimum, giving up all thought of the construction 
of docks or even the formation of quays and 
wharves upon Sir Humphrey’s side of the river, 
indeed agreeing finally to make the upper edge of 
the slope of the canal their boundary on the southern 
or Stretford side through the whole length of Traf- 
ford Park. Thus hampered and restricted, the 
engineer designed the series of docks shown on 
plan No. 1 (page 274), a design of which the weak- 
ness inseparable from its conditions is apparent, 
the limited area then available having necessitated 
such curtailing of the quay space around the dock 
walls, that a large trade could only have been 
carried on under very disadvantageous conditions of 
crowding and confusion. Further disadvantages, in- 
separable from the scheme, were (1st) the necessity 
for using docks Nos. 1 and 2 asa passage for vessels 
bound for the branch docks, shown on the east or 
Manchester side of the river, and (2nd) the dis- 
ability attached to the length of wharf between the 
locks and Trafford Bridge, owing to the great depth 
from the level of coping of dock walls to that of 
the water in the canal. When to these drawbacks 
is added the serious consideration that the sites of 
dock No. 2 and of the Salford portion of dock 
No. 3 were almost entirely covered with valuable 
property, making the work costly to a degree, it 
will be seen that the directors of the Ship Canal 
Company were likely to seize any opportunity 
that might present itself to them of amend- 
ing their project. In May, 1886, old Sir Hum- 
phrey de Trafford went the way of all flesh, and 
was succeeded by his son the present baronet, 





who is much more in touch with modern thought 
as to the development of trade and utilisation of 
lands, &c., than his father, and therefore viewed 
the ship canal from a very different standpoint, 
and as ‘‘the old order changeth giving place to 
new,” so was it in the government and control 
of the Trafford estates ; the result being that the 
canal directors were able to obtain by agreement 
with the owner, an additional area of 82 acres of 
land on the Stretford side of the river, enabling 
their engineer to entirely remodel the design for 
docks, and on the extended site thus provided, lay 
out a project incomparably superior to that into 
which the promoters were forced with the plans of 


This amended project is shown in plan No. 2 of 
our illustration (page 274,) and its advantages over 
the former scheme are apparent at aglance. The 
figures in the following Table show at once the in- 
creased accommodation given through the adoption 
of plan No. 2. 

















Increase of 
Plan No. 2 as 
— Plan No. 1. | Plan No. 2,| Compared 
with Plan 
| No. 1. 
| per cent, 
Area of water space ../ 100} acres | 114} acres 1¢ 
Length of quay frontage)6906 yards 8998 yards 30 
Area of quay space ..| 83 acres | 152 acres 84 








It will be seen that in the item of ‘‘ Area of quay 
space,” i.e. that in which plan No. 1 was weakest, 
plan No. 2 is specially and markedly strong. The 
raising of the water level owing to the moving of 
the locks a distance of 1050 yards lower down the 
river, has also been effective in bringing the whole 
length of the dock line on the Stretford side into 
beneficial operation as a quay of reascnable height 
(8 ft.) above the water. Itis evident that the 
nearer the goods, in bulk, can be brought to 
the level of the surrounding roads and streets, 
the more readily and economically can they 
be placed on wheels upon these roads and streets 
en route for their various destinations. It may be 
interesting here to state as a matter of fact that the 
coping level of the whole system of docks will now 
be that of a considerable part of the principal roads 
in the borough of Salford, in proximity to these 
docks. It will be further seen that plan No. 2 
provides achannel of approach to the docks on the 
Manchester side of the river, at once convenient 
for passing crafts, and for vessels moored in the 
Salford and Stretford docks, through which their 
passage will be effected ; again, that the serious 
interference with the Salford streets necessitated 
by plan No. 1, amounting indeed to a remodelling 
of their plan at that part of the district, is almost 
entirely avoided by the new scheme. To these sub- 
stantial advantages and improvements is added the 
consideration that the estimated cost of plan No. 2 
is 1,015,5861. as against 1,028,5741. for that of plan 
No. 1. This is owing to the great saving in cost of 
the land required for the latter, as compared with 
that of land and property for the former. It will 
therefore be conceded at once, that with such an 
opportunity before them, it was worth the while of 
the Ship Canal authorities to face the difficulties in 
their way, and to enter upon the inevitable struggle 
entailed by any attempt on their part to alter, 
vary, or extend the works authorised by their 
savagely contested Act of 1885. 

Before attaining the desired end many very 
serious difficulties lay in the path of the promoters 
of this undertaking. In the first place they were 
under statutory obligations to the corporations of 
Manchester and Salford, not to alter the plans of 
the docks without first obtaining their consent, and 
in the second place the proposed works involved 
such a departure from those authorised, that it was 
deemed essential to obtain the sanction of Parlia- 
ment to the alteration ; this, of course, could only 
be effected through the depositing and carrying 
through of an amending Bill. The consent of the 
Manchester Corporation was readily-obtained, as it 
was obvious that the proposed alteration conduced 
to their interests in every way. With the Salford 
bo however, the case was different, because 
while the amended plan left the same amount of 
additional traffic with its collateral increase in the 
expense of maintenance, to pass over the Salford 
streets, it largely decreased the rateable value, as 
far as Salford was concerned, of the dock system. 
Negotiations were entered into between the canal 
officials, those of the Salford Corporation, and of 





the neighbouring authority—the Local Board for 
the district of Stretford—with the result that an 
arrangement satisfactory to the contracting parties 
was at length arrived at. This arrangement in- 
cluded the construction of the small dock marked 
C in Salford, and of the swing bridge (D) at the 
up-stream end of the docks, which will form a new 
and most valuable means of direct communication 
between Salford and Manchester, and also a re- 
adjustment of part of the boundary between Salford 
and Stretford, it being proposed to transfer that 
boundary from its present position in the centre of 
the River Irwell to a line situated about the centre 
of the proposed work (A). 

The Ship Canal authorities were now ina position 
to make their application to Parliament, and were 
so placed that the possibility of the substitution of 
the new and improved project for the authorised 
works depended entirely upon their obtaining the 
new Parliamentary powers without delay. The 
works were actually in progress, and Mr. T. A. 
Walker, the contractor, a man of extraordinary 
energy and resource, being bound by his agreement 
to complete all bythe end of the year 1891, would not 
of course stay his hand and wa#t for an indefinite time 
for further powers to carry on the works. A 
certain time he was willing to wait, and unless the 
new Act could be obtained within that time the 
directors would, in the interest of their shareholders, 
as well of their contractor, have been compelled to 
proceed upon the authorised and old lines, and lose 
all the benefits accruing from the revision of their 
agreement with Sir H. de Trafford and the local 
authorities. In the month of May, seven months 
after the due time, instructions were given by the 
Canal Company to their officers to take the neces- 
sary steps for obtaining a new Act of Parliament. 
Plans and estimates were rapidly prepared, a Bill 
drawn, and the whole deposited without delay. 
Both Houses of Parliament were prayed to suspend 
their Standing Orders—-without which suspension 
of course the Bill could not even have been intro- 
duced—and the prayer being supported by petitions 
from the corporations of Manchester, Salford, and 
of the Local Board of Stretford, Parliament con- 
sented so to do, and the Bill was brought into the 
House of Commons, referred to a Select Committee 
presided over by Mr. Marnon, M.P., passed by 
that committee, sent to the House of Lords (the 
chairman of the Select Committee being Earl 
Beauchamp) and passed by that House, within four 
weeks after its introduction into the Commons, and 
within seven weeks after the deposit of the plans, 
&c.; a rate of progress, which is probably un- 
paralleled in the history of Private Bill legislation, 
and that in spite of the fact that it was beset bya 
vexatious opposition, which was grappled with and 
overthrown in Committee, and of which a consider- 
able part had to all appearance its origin in pure 
‘‘ cussedness” and love of contradiction. 

Preparations are being made now to push on the 
new works with vigour, and the incident of this 
struggle for the amended plan remain in the 
history of the Ship Canal as an interesting illustra- 
tion of the manner in which Parliamentary and 
other difficulties in this country aon be overcome 
by men of energy and resolution, and of the wisdom 
of the Legislature in permitting a certain increase of 
elasticity to obtain in its necessary forms and re- 
gulations. 

(To be continued.) 





THE BRITISH ASSOCIATION. 
(Continued from page 264.) 
THe MECHANICAL SECTION. 


In our last issue we carried our report of the 
proceedings in Section G at the recent meeting of 
the British Association at Bath, as far as the end 
of the discussion of the papers on the phonograph 
and the graphophone. We now proceed with our 
description of the further business of the section. 

The third paper set down for reading on Thurs- 
day, the 6th inst., was a contribution from Mr. 
George H. Thomson, an eminent American engi- 
neer. The subject was 


AMERICAN Bripce FarLures, 
or * Mechanical Pathology, considered in its Rela- 
tion to Bridge Design.” In the absence of the 
author the paper was read by Mr. B. Baker. We 
have printed this paper in extenso, together with 
numerous illustrations taken from 0 Sn 
that accompanied the contribution. The discus- 
sion was of a very brief character; indeed, the 
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room was all but deserted, the audience having 
flocked out almost en masse at the conclusion of 
the reading of the preceding papers. It is much 
to be regretted that so valuable a contribution to 
engineering science as that of Mr. Thomson should 
not have been brought forward under more favour- 
able auspices, so that it might have given rise to 
a complete and full discussion. When a distin- 
guished American engineer comes forward and 
deals so freely with a subject on which he might 
well be excused for showing some reserve, it is a 
pity his English fellow-workers cannot profit to the 
full by the opportunity thus afforded tothem. A 
ae discussion on this paper should have been a 
eading feature of the meeting of the section, and 
had English bridge designers and constructors been 
as frank as Mr. Thomson, we should have found 
that there was a good deal to learn on both sides. 

Mr. William Anderson, who occupied the chair 
in the absence of the President, referred to the great 
advantage of having a paper from an American engi- 
neer of such note as Mr. Thomson. _ It was asatis- 
faction to English engineers to know that pry d had, 
even if intuitively, adopted those principles of bridge 
construction which were now shown to be necessary 
to safety. In former years he had been connected 
with the construction of bridges, but he had not had 
any work of the kind pass through his hands for a 
longtime. He was surprised to hear that the weight 
allowed per foot was now 2 tons, as 1 ton was con- 
sidered enough in earlier days. The additional 
strain that might be set up by the action of the 
automatic brakes was also to be considered. 

Mr. Beaumont said that it was quite an unex- 
ected thing to find an American engineer coming 
orward to admit that American bridge construction 

was not as good as that followed in England. This 
had been for a long time past a point of controversy 
between the representatives of the two countries. 
If these bridges which failed in the United States 
had been in England they would not have failed. 
One of the chief American papers had a standing 
paragraph, ‘‘ The bridge failures this week are’”—so 
many. Sometimes they were more and sometimes 
less, ranging, perhaps, between three and ten ; and 
yet Americans were annoyed if we, in England, 
say that bridge failures are frequent across the 
Atlantic. 

Mr. Baker, in replying to the discussion, re- 
marked that there was very little to say. It had 
been asked why the paper was sent over to England, 
and the answer was simply because he had asked 
for it. Mr. Thomson was one of the most promi- 
nent authorities on the science of bridge construc- 
tion in America, and no doubt he would havea 
warm time with his colleagues when they came to 
read what he had written. The speaker wished to 
mention one fact. Reference had been made 
to English engineers and United States engineers. 
Now engineers looked on themselves as engineers, 
and did not much consider whether they were 
English or American, for they claimed an interest 
in all that was done by the brotherhood on which- 
ever side of the Atlantic it might be. The question 
of nationality did not come in so far as the engineer- 
ing aspect of the question was concerned ; there was, 
. in fact, no national feeling. When an American 
pete of the Institution of Civil Engineers he meant 
the English institution, recognising in it the parent 
society of engineers all over the world. If he 
wanted to refer to the American Institution he 
called it the American Institution. It is a good 
thing that the bond of good-fellowship and scien- 
tific interest should be strong enough to over- 
come narrow and senseless jealousies. Patriotism 
is a great virtue, but few things are more absurd 
than a mistaken application of its principles. 

A vote of thanks being proposed by the Pre- 
sident and carried by acclamation, the next paper 
wastaken, This was acontribution from Mr. T. S., 
P. W. D’A. Sellon on 


Lieut Rattways. 


We printed an abstract of this paper in our last 
issue (see page 268 ante), and may, therefore, pro- 
ceed at once to the discussion. 

Mr. Shelford agreed with the author that the 
Duke of Buckingham was the first to develop 
the tramway system, but the duke had especial 
facilities which were denied to ordinary people. 
He had command of the land, and his position in 
the country allowed him to do things and take 
liberties that no other person could do. The line 
was constructed as a horse tramway at 15001. per 
mile. It was then strengthened for steam, and 
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finally it was sought to make it a railway. This, 
it was found, would have cost 250,0001. for the 
eight or ten miles, so it was decided to make it 
a tramway at a third the cost. It was very de- 
sirable that more attention should be paid to this 
question of light railways for rural or thinly 
populated districts, for the great difficulty was the 
want of legislation, and the farmers were unable to 
take up the matter, as they otherwise would do, on 
that account. As the law at present stands, 
choice has to be made between a tramway and a 
light railway. If the promoters of a line call their 
undertaking a tramway they cannot have stations, 
but must take up passengers at any point when 
hailed. If, however, they call themselves a rail- 
way they have toconform to all the various require- 
ments of the Board of Trade just as if they were 
constructing a heavy line. In the present day the 
agriculturists are not so well off as they were before. 
Formerly a farmer could construct a siding for about 
60/., but now in consequence of the increased 
demands of the Board of Trade a siding would cost 
about 600/., or ten times that sum. As to the 
matter of break of gauge he would mention that at 
Southwold there was a 3 ft. gauge line. The clear- 
ing house allowed 6d. per ton for transfer of goods, 
but the actual cost was 4d., so that this little line 
made a profit of 2d. per ton. He did not of course 
advocate a break of gauge, but he thought the fact 
worth recording, as it proved that a difference of 
gauge was not so universally fatal as some people 
seemed to suppose. 

Mr. W. H. Wheeler pointed out the great advan- 
tage that light railways are to farmers, supporting 
his contention by many interesting examples. 
Often farmers cannot afford to keep horses and 
carts in the present day, and for them a light rail- 
way would make all the difference between some 
small amount of success and failure. What was 
wanted, was pressure to be put on the Legislature to 
remove restrictions which now exist. He agreed 
that it was very desirable not to break gauge. It 
was not only the delay and expense of transference, 
but the goods got spoilt in the operation. At the 
same time there were devices by which the body of 
the trucks could be transferred from a line of one 





gauge to another of different gauge. The speaker 








referred to the competition of neighbouring Conti- 
nental nations in this country in the matter of 
produce. Why, for instance, should the English 
farmer not grow vegetables as cheaply as his 
neighbour in Holland? Labour is as cheap with 
us and land is as cheap, at any rate in the eastern 
counties, and yet he found Dutch produce being 
brought into the country towns and sold to the 
exclusion of home produce, In answer toa question 
from Mr, W. Anderson, the speaker said that com- 
pressed hay and straw were exported from Holland 
and brought into this country. That, however, 
was due to facilities of transport. Compressing 
machinery was carried about from farm to farm on 
the canals and was let out to the farmers. 

General Webber said.that we might look to the 
development of light railways to prevent the over- 
concentration of labour into large cities. He thought 
the narrow gauge system of railways especially 
suitable for developing the resources of Ireland. 
He had read the report of the Royal Commission on 
Light Railways, and found the only objection to 
their adoption which was of any weight, was the 
transfer of goods from truck to truck at break of 
gauge. If this could be avoided the main difficulty 
would be removed. He had seen a model repre- 
senting a device by means of which the trollies to 
carry trucks could be altered from broad to narrow 
gauge. The arrangement was extremely simple. 
On narrow gauge, security could be got up to speeds 
of twenty-five miles an hour, and this was as much 
as was wanted. 

Mr. Perry F. Nursey gave an interesting de- 
scription of the Lartigue railway, which was for some 
time practically illustrated on a waste piece of 
ground in Westminster. In this case the train ran 
on a single elevated line just as a pair of panniers 
might be hung over a donkey’s back. He believed 
an Act had been obtained to construct a line on this 
principle in Ireland, and he would be glad to know 
how it progressed. " 

Mr. Sellon in reply said that if Mr. Shelford 
wished to promote a light railway, and found the 
Board of Trade regulations too onerous, the best 
thing he could do would be to describe it as 
tramway ; but this it seems to us would not meet 
the difficulty unless the Government officials would 
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judiciously wink at some infraction of the law. In- 
deed, if we understood Mr. Shelford rightly, he 
and the author of the paper do not appear to be at 
one in their reading of the Board of Trade regula- 
tions on this subject. Mr. Sellon, however, went 
on to point out that the regulations in force were 
exceedingly vexatious in the matter of locomotives. 
No steam was to be allowed to escape, no working 
parts were to be seen, the speed was not to exceed 
eight miles an hour, the brakes were peculiar, and 
a certain width must not be exceeded. A governor 
was fitted on the axle of a locomotive which would 
shut off the steam if the speed exceeded eight 


miles an hour, so that it was impossible for the| ; ; t : aut it n 
driver to make up time however late he might be. | under five heads. These were mechanical engineer- | is the engineer to this important addition to the ship 





Mr. William Anderson, in summing up the dis- {ing on the Thursday and Saturday, docks, canals, 
cussion, said that the matter brought before the|and water supply on the Friday, and applied elec- 
meeting was one of great importance, bearing as it | tricity on the Monday of the meeting. Tuesday 
did so closely on the leading industry of the| was the day arranged for the joint discussion of 
country. He trusted what had been said would | Sections A and G on lightning conductors. 
come to the ears of members of Parliament, and| The first paper on Friday was Mr. J. Wolfe 
that they would take the matter up with regard to | Barry’s paper on 
initiating some beneficial legislation on the point. | B D 

The meeting then adjourned until the next day. | ' Tar Barry Docks. ' 

On reassembling on Friday, the 7th inst., Sec-| In our last issue (see page 268) we also published 
tion G found six papers set down for reading and | an abstract of this paper; the reading of which 
discussion, all of which were disposed of before | was followed with additional interest by the section, 
rising. It should be explained that the Committee | as an excursion was to be made the next day under 
had classified the contributions as far as possible | the guidance of the author, who, as is well known, 
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accommodation of the nation. We have, occasionally, 
made in these columns reference to the progress of 
the work, and shall have more to say on the subject 
in the fulness of time. 

The discussion was commenced by Sir James 
Douglass, who said he had known the locality from 
boyhood, and could speak as to the favourable 
situation of this new dock which, he understood, 
would be the largest in the country. There was a 
light vessel off its entrance so as to give vessels a 
good Jead, and the anchorage off Barry Island was 
excellent. From time immemorial the island had 
formed a shelter for the pilot vessels of the Bristol 
Channel. 

Mr. B. T. Leech asked the cost and mileage of 
quays. Sir Frederick Bramwell referred to a part 
of the hydraulic mechanism of the seaward gates of 
the entrance lock, These are connected with direct- 
acting hydraulic rams, the cylinders of which are 
mounted on trunnions and pass through the lock 
walls, being let in at the required angle. The 
speaker pointed out that in what would now be con- 
sidered the very humble work of Ramsgate Harbour 
there was also a pair of gates subject to the action 
of the sea. Here the impact of the waves was over- 
come by a piece of mechanism similar in effect to 
that described by the author, although a rack and 
pinion were substituted for the hydraulic ram and 
cylinder, the latter device being not known in the 
days when Ramsgate Harbour works were designed. 

Some other speakers having been heard, Mr. 
Barry proceeded to reply. In answer to a question 
Mr. Jeremiah Head had asked, he said that the per- 
formance of the staithes was limited by the facility 
with which the coal could be taken by the ship. 
The great want wassome mechanical appliance for 
trimming the coal, when taken on board. The 
coal tips were water-balanced in place of using the 
old-fashioned counterweight ; and a large saving 
was thus obtained. In reply to another question 
he said a Trinity House light would be put on the 
breakwater. He did not claim that there was 
anything new in closing the gates by direct- 
acting rams, although the long rams were new. 
The Dutch engineers use booms, which they 
find far better than chains. The latter take up 
room in the dock, and the action of the waves 
would slack them. There would be about two 
miles of quay length. Speaking of the geogra- 
phical position, Mr. Barry said that ships using 
these docks would avoid a great many risks, 
which was shown by the large number of wrecks 
that occurred between Barry Island and Penarth 
at the entrance to the Cardiff Docks. The cost of 
the dock would be 850,000/., and the total capital 
from 1? to 2 millions. 

Mr. Preece, in summing up, said that the dock 
had created great interest in London, not only on 
account of the intrinsic value of the undertaking 
itself, but because of the great fight there had been 
in Parliament before the Bill could be passed. 


Piant AND Macuinery In Usk on THE Man- 
CHESTER SuHip CANAL. 

Mr. Lionel B. Wells next read an interesting 
paper on the plant and machinery used by Mr. 
A. Walker, the contractor for the construction of 
the Manchester Ship Canal. It will be remembered 
that at Manchester last year, Mr. Leader Williams 
read a paper on the canal itself, and Mr. Wells’s 
paper may be taken as supplemental to this. It 
would be impossible for us to give an intelligible 
abstract of the matter contained in this interesting 
paper without the aid of numerous illustrations, and 
as we are dealing with this subject in a series of 
articles now appearing, it is not perhaps necessary to 
go into the subject so closely as we otherwise should 
do. The chief points of interest in Mr. Wells’s 
description were the French and German excavat- 
ing machines. Mr. Wells stated that there are up- 
wards of sixty steam diggers and the number of loco- 
motives now on the work is sixty-seven. Already 
the excavation exceeds a million and a quarter cubic 
yards a month, and the output is still increasing. 

The discussion on this paper was opened by Mr. 
Barry, who reminded the audience that Mr. Walker 
was also contractor for the Barry Docks. Speaking 
of the digger or steam navvy, he said that he did not 
see any great economy in its use, but it kept the 
labour market regulated. In soft ground at Barry 
they were using the Priestman grab with very good 
success, and it was especially valuable in making 
ditches and drains. As to the German excavator he 


they were hired. He questioned the policy of pro- 


T. | and French excavators, he would point out that if 


dredger, on dry land. He thought difficulty might 
arise through excessive wear. There was the same 
trouble with all these big machines. The necessity 
for foundations for them was another serious diff- 
culty, in addition to which good roads had to be pro- 
vided for their transport. 

The next speaker asked whether the costly appli- 
ances described were bought right out or whether 


viding such an expensive plant; and indeed, at some 
length, more than questioned the policy of con- 
structing the canal at all; condemning all connected 
with the undertaking, engineers, contractors, pro- 
moters, and directors alike in no measured terms. 
Mr. Burt said that Mr. Walker had also grabs 
at work, and they were answering very well. His 
own feeling was that Dunbar and Ruston’s steam 
navvy was doing good work, because it did not want 
the solid roads. He was of opinion that in the 
German and French machines there was too much 
liability to get out of order, but still they did an 
immense amount of work—more than 2000 tons a 
day. The canal would be finished within the con- 
tract time. Another speaker pointed out that the 
heavy excavating machines possessed this drawback, 
that if anything got out of order it would stop the 
whole of a large body of men from working. 

Mr. Perry F. Nursey gave some interesting 
particulars of the construction of the Hull Docks, 
where the contractors, Messrs. Lucas and Aird, had 
to make the dock and also to supply the hydraulic 
power for working the cranes, &c. They therefore 
laid down the hydraulic pumping engines first and 
used the power so obtained for constructing the 
docks. The speaker said that he considered this 
caual but as the precursor of many more, and it was 
a good thing, for the railways would have to reduce 
their freights. 

Mr. W. W. Beaumont asked how many foreign 
machines there were at work, to which Mr. Wells 
replied three German and two French. Mr. Beau- 
mont continued that he anticipated such an 
answer. He trusted that the paper would not find 
its way into Germany, as, if it did, many excellent 
Germans would no doubt be disillusionised. To 
judge from what was said in the German news- 
papers, the Manchester Ship Canal could never 
be completed were it not for the German excavators, 
and this was taken asa text fora sermon on the 
decadence of British engineering and the triumph 
of the Teuton. It would hardly appear, however, 
that we were so completely dependent upon foreign 
aid as some foreigners were willing to suppose. 

Mr. Geddes asked whether there was any diffi- 
culty in disposing of the spoil. He thought that 
there was danger of the ship canal business being 
overdone. Some places appeared to have ship 
canal on the brain, like Preston had at one time, 
and, if they were not careful, they would suffer in 
a like manner. 

Mr. Wells, in replying to the discussion, said that 
the Priestman grab was at work wherever the 
material was suitable, i.e., wherever it was very 
soft. It was more especially useful in working 
under water. As tothe great weight of the German 


they were so much heavier the weight was distributed 
over a much larger area, and it was therefore not so 
much a question of roads as would at first appear. 
The great point to consider was the getting of the 
trucks to the machines to take away the material 
fast enough. The excavators, he believed, were the 
property of the contractor, but he was not behind 
the scenes in this matter and could say nothing 
positive. As to the difference of cost between the 
work done by these machines and that carried out in 
the more ordinary way, the experience was not sufli- 
cient to enable a decision to be arrivedat. Thespeaker 
thought well of the machines. On the first day one 
of them broke down through a wheel giving way. 
Since that time, however, they had been at work 
the whole time, doing 500 wagon loads aday. He 
considered it no small testimony as to the efli- 
ciency of these machines that the men working 
them were so little acquainted with their mode 
of construction. They were erected by German 
or French engineers, and, as the English work- 
man was not as a rule very proficient in foreign 
languages, it was seldom that he got any instruc- 
tion as to the principles of the mechanism. These 
machines were working in dry soil. The only ob- 
jection to operating in water was that the spoil did 
not pack so closely, and that there was a loss of 


had to be purchased ; some was, however, placed in 
bends of the river, or other places where made 
ground was required. 

Mr. Shelford, who presided, said that just now 
canals were ‘‘in the air,” not only in this country 
but abroad. There was a feeling that carriage by 
railway should be cheapened and people looked to 
canal competition to do this. As to the cost of 
plant to which one speaker had alluded, it must 
be incurred, and whether paid for by the contrac- 
tors or the company directly, the money must come 
out of the proprietors’ pockets. In one large con- 
tract in which the speaker was interested, the cost 
of plant was no less than 130,000/., but this large 
outlay was fully justified as the saving effected by 
it was 300,000/. or 400,000. 


Canat Lirts. 


A paper by Mr. S.. Lloyd, ‘‘On an Improved 
Canal Lift,” was next read by the secretary. The 
author commenced with a good deal of historical 
data in connection with inland navigation, referring 
to the invention of the water lock in 1481, a device 
which had enabled canal and river navigation to 
leave the level plains and ascend to the uplands. 
These devices have served their purpose well, and 
as a rule there is sufficient water to work them 
under the ordinary conditions of navigation hitherto 
followed. Often, however, there would not be 
sufficient water to supply locks of a capacity such 
as would be required for large vessels, but a new 
era in canal transit may be inaugurated by the use 
of hydraulic lifts of an improved type. Already 
three hydraulic lifts suitable for carrying vessels 
from one level to another have been in use. The 
first of these is at Anderton in Cheshire,* the next 
is at La Louvitre, in Belgium,t+ whilst another is at 
St. Omer, in the north of France.{ In each case the 
boat is floated into a receptacle, full of water, and 
supported by a hydraulic ram. The whole is then 
raised and connection made with the upper water 
level, when the boat may be floated out. Witha view 
to augment the stability of these lifts it has been 
proposed to increase the number of points of sup- 
port of the receptacle by placing more rams under 
it ; but this, the author says, would not attain the 
desired result, and would be very expensive, re- 
quiring many deep and costly foundations. 

The paper then went on to describe the improved 
lift proposed. Init the receptacle, in place of being 
put on the head of one ram, would be suspended 
between and considerably below the upper part of 
two hydraulic rams. This would cause the centro 
of gravity of the system to be very low down, even 
below the stuffing-boxes of the hydraulic presses, if 
necessary. This not only insures great stability, 
but affords considerable economy in construction. 
The heads of the two rams are connected by a cross- 
girder to which the receptacle is suspended by ties ; 
and the strong pipes below, which connect the two 
presses, insure solidity and perfectly even move- 
ment of the receptacle. By this arrangement the 
rams have not to descend entirely below ground, so 
that the wells for the presses are not nearly so deep 
and consequently are less costly. The parts also 
are more accessible for inspection and replacement, 
and the rams can be lubricated with oil. 

Professor Unwin commenced the discussion. He 
said that in the La Louvitre lift the whole working 
was effected by the introduction of 14 in. of extra 
water admitted to the descending basin and the 
rams acted simply as brakes. 

Mr. Barry confirmed what the author said as to 
locks being first introduced in 1481, but he always 
understood that the invention was due to Leonardo 
da Vinci, who was almost as great an engineer as 
he was a painter. The speaker had recently made 
a trip through the Caledonian Canal and was much 
struck by the great delay experienced at the locks. 
He was sure something more would be neces- 
sary if canals were to go forward and do the work 
that appeared to be expected from them. 

Mr. Lionel B. Wells, who was for some years 
the engineer to the Weaver Navigation Trust, and 
so had the Anderton lift under his charge, said 
that had he been aware the paper was going to be 
read, he would have been better prepared to lay 
details before the meeting. He could, however, 
state that for ten years whilst the Anderton lift 
was under his charge it had worked well, there 





* For a description of the Anderton lift, see Enat- 


NEERING, vol. xxxviii., page 241. 
+ For a description of this lift, see ENGINEERING, 








had not had any experience of its working, but it 
looked to him like their old friend, the bucket 


work in lifting the water. The bulk of the material 
was deposited on spoil banks, the land for which 





vol. xl., page 101. 
4 Vide ENGINEERING, vol, xl., page 30. 
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having been only one accident, and that a fault of 
detail and not of principle, so that it would not be 
likely to occur again after the experience obtained. 
In these matters foreign nations had gone ahead 
of us, vessels being raised 300 ft. in four or five 
lifts. At Anderton, however, the 50 ft. had been 
done in 24 minutes; the principle of working was 
to bring down more water than was taken up. 
There were self-acting syphons worked by the de- 
scending caisson, 6 in.—or 20 tons of water—being 
taken in. It was only the last bit of the lift that 
was done by the accumulator. 


REPLENISHMENT OF UNDERGROUND WATERS. 


A paper ‘‘On the Replenishment of the Under- 
ground Waters of the Permeable Formations of 
England,” which had been contributed by Mr. J. 
Bailey Denton, was next read by the author’s son. 
Mr. Denton has long advocated the storage of sur- 
plus rainfall, and he further invited attention to the 
means of at the same time, replenishing the subter- 
ranean supplies of the water-bearing strata by shafts 
sunk down to the line of saturation. Taking the 
valley of the Thames as an example, there is a 
watershed of approximately 33 million acres, of 
which one-third may be of impervious surfaces. Of 
the 27 in. forming the mean annual rainfall, about 
two-thirds, or 18in., are evaporated from the sur- 
face. Four inches serve to maintain the river 
system and 5in. pass away as floods and freshets. 
Instances are numerous in which the rainfall 
exceeds 30in., whilst they are very few in which it 
is less than 20in. As the amount of evaporation is 
nearly a constant figure, and the quantity required 
to maintain effectually the river system, necessarily 
remains the same under all conditions, the amount 
of flood water greatly varies. On the few occasions 
when the rainfall does not exceed 20 in. it is insufti- 
cient to maintain the river system, and then the 
Thames becomes a borrower from the stored supply 
of the subterranean reservoirs. On such occasions 
the quantity of water flowing down to Kingston, has 
been so reduced as not to reach 300 million gallons 
in twenty-four hours. The quantity of water 
supplied daily to the metropolis has already ex- 
ceeded 150 million gallons, of which quantity the 
Thames supplies 50 per cent. The author proposes 
that whenever the water in the river rises above a 
certain datum height, the excess shall be diverted 
on to filter beds. The outlet of these filters would 
be steined shafts or sumps sunk down to the water 
level beneath, and into them the filtered water 
would pass when freed from flocculent matter. 

A paper ‘‘On the Severn Water Shed,” by Mr. 
J. Willis Bund, was also on the list, but the author 
being absent, it was taken as read. 


Srorace or Nite FLoop. 

This was a very interesting paper, in which 
Mr. Cope Whitehouse described the means he 
had proposed for increasing the area of fertile 
land in Egypt, by impounding in the Raiyan 
depression the surplus flood waters of the Nile. 
In our last issue (see page 267 ante) we gave 
an abstract of the paper Mr. Whitehouse was 
to have read, together with a map of the district. 
We say the paper Mr. Whitehouse ‘‘ was to have 
read,” for, as a matter of fact, the author did not 
read his paper at all, but gave a lecture on the sub- 
ject. Although this is a course that is generally 
anything but an advantage to the meeting, the 
present case proved one of the rare exceptions to 
the general rule, for nothing could have been clearer 
or more sustained than the explanation Mr. White- 
house gave of his scheme. As nearly all our 
readers must be aware, Mr. Whitehouse is a 
distinguished American Egyptologist, and is not 
only a savant but an engineer, bringing to his re- 
searches the unusual advantages of a practical 
knowledge of the ways of things, a lack of which 
— brings the speculations of the learned to 
grief. 

The discussion on this paper was opened by Mr. 
H. Davey, who appeared to have some little diffi- 
culty in taking in the topography of the Raiyan 
depression, but Mr. Whitehouse soon put him right 
by aidof the map. He also asked how the carrying 
out of the project would affect the health of Cairo. 

Mr. Symons thought that the author had not 
allowed enough for the loss of water that would 
arise through evaporation, but it would not, how- 
ever, be a serious matter were it 100 per cent. more 
than it really was. A difficulty that would arise, 
however, would be the fact that a part of the water 
would always remain in the depression when the 





flood subsided, and this water would become con- 
centrated like that of the Dead Sea, and so be unfit 
for agricultural purposes. 

Mr. Deacon asked if the author meant when he 
said that high Nile was thirty to forty times more 
than low Nile, that it was thirty to forty times more 
in volume. To this question the author answered 
in the affirmative. 

Mr. W. Anderson had spent a long time in the 
region embraced in the author’s description and had 
many times ridden over the district. He was under 
the impression that there was a difference of levels 
that would create difficulties. The waters of the 
lake were certainly salt for he had tasted them, but 
if some water were run off every year they would 
improve every time. What he looked on as a more 
serious objection was that the fertilising mud held in 
suspension by the flood water of the Nile would be 
deposited in the depression when the flow of water 
was stopped, and the water given off after would be 
what was known as ‘‘ blue” or ‘‘ poor water.” The 
question of water reservoirs was one of the first im- 
portance for Egypt. Colonel Scott-Moncrieff now 
uses all the water he can get, but his admirable 
works must sooner or later be supplemented by 
some such scheme as that the author had put before 
the meeting. The proposal was new to him, but 
it struck him as being altogether admirable. 

The Rev. Mr. Howlett referred to the historical 
interest attaching to the scheme, Lake Meris 
heing mentioned by Herodotus. If Mr. White- 
house’s proposals were carried out, the fresh water 
fishery would gain 2300 acres, or more than two- 
thirds the area of Yorkshire. The Khedive had 
approved of this plan and had decorated its author, 
and he, the speaker, could only wonder that more 
hearty co-operation was not given to it by our own 
Government. It was, however, warmly approved 
by Mr. Goschen and Lord Salisbury, as well as by 
the Egyptian Government, and it would be an 
incalculable boon to the inhabitants. As nothing 
but good could come from it, ‘‘ why,” he asked, 
‘was it not carried out ?” 

Mr. William Anderson wished to add to what he 
had already said something on the question of 
evaporation. In former years he had been engaged 
in the erection of some large paper works for the 
Government of Egypt. In order to recover soda 
ash it was necessary that the liquor should be 
evaporated. He contemplated erecting a plant for 
the purpose, but the Viceroy and others who were 
acquainted with the country, said that there was no 
occasion for such a step, as the natural evaporation 
would certainly not be less than 4 in. a day, owing 
to the dryness of the atmosphere. Mr. Anderson, 
therefore, erected evaporating tanks in place of 
boiling pans, but on practical test being made it was 
found that the evaporation was trifling compared to 
what had been expected, certainly not } in. a day. 
He, therefore, thought that Mr. Whitehouse was 
quite right, and that the natural evaporation which 
took place in Egypt was greatly exaggerated. 

Mr. Whitehouse, in replying to the discussion, 
stated that on the margin of the depression there 
were everywhere evidences of a past civilisation, 
which spoke of the ancient fertility of the land. 
Ruins of temples surrounded by other ruins of 
the dwelling-places of men, showed that water must 
have been there, and this could only have been the 
result of utilising the Nile floods in the way he 
now proposed. As to evaporation, he must remind 
his hearers that these things have been sifted and 
examined over and over again by more or less 
hostile critics, although, he hastened to add, all 
had been done in a spirit of legitimate and healthy 
antagonism. The matter had been going on for 
years, and papers had been read, in many lan- 
guages, before all kinds of people—engineers, capi- 
talists, statesmen, diplomatists, philosophers, and 
philanthropists. With regard to the question of 
evaporation he did not give figures the result of any 
mere calculations based on imaginary data, but he 
took the figures of the Suez Canal authorities, who 
knew exactly how long it had taken to fill the 
Bitter Lakes, and could tell with practical exacti- 
tude what they had lost by evaporation. He had 
stated that there was less evaporation in the streets 
of Cairo than in London, and there appeared to be 
some misunderstanding about this. What he 
actually meant was that after a shower the wet re- 
mained longer on the pavements of Cairo than it 
would doin London, and the mud would hang about 
longer. Possibly this would in part be attributable to 
better drainage in London ; still the fact remained. 
It had been asked, How do you get out the lowest 





water? Nearly every one asked this question. 
The answer was very simple: ‘* You don’t get it 
out ; you leave it in.” But you did get out all that 
was wanted, and that was about 25,000,000 cubic 
metres. With regard to the remarks of Mr. Ander- 
son, there was no doubt but that the water given 
back would not contain the fertilising mud in 
suspension to the extent that the regular Nile flood 
did, and would, in fact, be ‘‘ poor water.” But 
then this ‘‘ poor water” would come just at a time 
when fresh water of any kind whatever would be a 
godsend to the agriculturist, who would be able to 
refresh with it his rich earth already there. A 
question had been asked as to the material through 
which the canal was to be cut. It was a very com- 
pact clay, when dry almost like stone, and wanting 
a pick to break it. But water makes it more easily 
workable. For this reason he proposed only 
making a smail canal first and enlarging it after- 
wards. The speaker next read a letter from General 
Scott-Moncrieff, who said that the great want 
of the country was more water, and even that which 
was used was too often salt or hideously foul. He 
gave one case in which the mortality rose to 90 per 
1000 in consequence of a scarcity of water. In 
reply to a further question, Mr. Whitehouse said 
that Colonel Weston, of the Royal Engineers, 
assumes that the entire depression would be filled 
in eleven years. This was an outside estimate 
made by one who had trained in the school of mak- 
ing everything very safe. That is tosay an English 
Government official was very apt, in making an 
estimate for work, to put everything down at a very 
liberal figure, and then he got all the credit by 
saving half the cost in carrying out the work. But 
Mr. Whitehouse would propose to boldly dam the 
Nile, and he could then fill the depression enough 
to utilise it in the first year. He could either use 
two preliminary basins or fill the big basin, which 
would require 20,000,000,000 cubic metres of water 
to goin. That could be made to go in in three 
years, but people were not content to wait three 
years for a return. 

Mr, Shelford, who was in the chair, in summing 
up said that unless England took possession of 
Egypt he was afraid people would not be willing to 
risk their money in any undertaking however 
promising it might be from all other points of view. 

With the conclusion of the discussion on this 
paper, the proceedings of Section G were brought to 
a close for the day, the meeting adjourning until 
the next day, Saturday, at teno’clock. There was, 
however, an excursion to the Barry Docks, all 
members of the section being invited by the Barry 
Dock Company, and a start to the works was made 
at 8.30 a.M. 

, (To be continued. ) 








THE JAPANESE Navy.—The Japanese Government has 
ordered from France the material required for two steel 
war steamers to be built in the Yokosuka yard. 

Lonpon AssocrIaTION OF ForEMEN ENGINEERS AND 
DRAUGHTSMEN.—The usual monthly meeting of this 
Association was held on Saturday, the Ist inst., at 
7.30 p.m., in the Cannon-street Hotel. The vice-pre- 
sident, Mr. W. P. Heath, occupied the chair, owing 
to the absence from town of the President, and there was 
a good muster of members. After the private business 
was finished, Mr, Heath introduced a discussion by read- 
ing a short paper cn the question ‘“‘ Is England Safe.” 





New York Harzour.—Colonel McFarland reports that 
a project for the improvement of Gedney’s( hannel in New 
York Harbour provides for dredging a channel 1000 ft. 
wide and 30 ft. deep at mean low water, from deep water 
below the Narrows, through the main ship channel, and 
Gedney’s Channel to deep water outside the bar. To 
maintain this channel will require either periodical dredg- 
ing or a contraction of the entrance by the construction of 
a dyke running across the shoals from the Coney Island 
side, with suitable protection for the head of Sandy Hook, 
to prevent its being scoured away by an increased 
current. The estimated cost of obtaining the dredged 
channel is 300,000/., and the entire cost of the im- 
provement, should the contraction work prove neces- 
sary, is estimated at between 1,000,000/. and 1,200,000/. 
The dredging done during the last fiscal year, Colonel 
McFarland says, has resulted in producing a channel of 
ood navigable width across the bar 25ft. deep at mean 
ow water ; but, he adds, it has resulted in no practical 
benefit to navigation, since no increase of depth was 
obtained on the shoals inside the bar. Work on the 
Gedney’s Channel division will be completed within the 
contract time, but the main ship channel cannot possibly 
be cleared by December 1, 1888, at which date the con- 
tract expires. The amount needed in addition to an 
existing appropriation to widen these channels to 1000 ft. 
and to deepen them to 30ft. is 108,000/. The speedy re- 
moval of Flood Rock is a necessity, and 100,000/. could be 
expended advantageously during the next fiscal year in 
the attainment of this object. 
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Section on tine A.B. 


UnvER the system which prevails in this country of 
aying for water according to the rental value of the 
yuilding in which it is used, and not according to its 

quantity or quality, there is but little demand for 
water meters. The companies hold them in aversion, 
and only consent to their introduction for water pur- 
poses under pressure of an Act of Parliament. Hence 
such apparatus only find a limited market here. 
But on the Continent and in the English colonies, 
where the sale of water by quantity is almost 
universal, the water meter is as necessary as the 
gas meter, and the subject is one on which the 
greatest attention has been bestowed by water works’ 
engineers, who have the keenest interest in the in- 
tegrity of the instruments they employ. When there 
is not a provision for a minimum charge, a consumer 
who has a faulty meter can often contrive to get the 
whole of his supply for nothing, and hence it is most 
important that even the merest dribble should be 
registered. For trade purposes or domestic supplies, 
where no large cisterns are used, and where great 
quantities of water are consumed, the same dishonest 


methods cannot be applied, for any amount which can | = 


be obtained by leakage though a meter is but a mere 
fraction of the whole amount, and is not worth the 
trouble expended in obtaining it. Hence as the trade 
meter has not to fulfil the same conditions as the 
domestic meter, it is often of a different construction. 
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Broadly speaking, water meters are of three classes, | = 


low-pressure positive meters, high-pressure positive | = 


meters, and inferential meters. We give examples of 
each kind in our engravings on the present page, the 
whole of them being of the manufacture of Messrs. 
J. Tylor and Sons, of 2, Newgate-street, London. 
The first is shown in the perspective view, and 
is the simplest form of all, while its accuracy is 
very great. It labours, however, under the defect 
that it will not transmit any pressure, and there- 
fore must be placed above the highest point to 
which the fluid is to be supplied. In a house this 
means that it must be on the top story, and that 
every time it is inspected, an officer of the company 
must go upstairs for the purpose, which is not always 
pleasant for the householder. Im cottages and houses 
where the water supply is confined to the ground floor 
the objection does not exist, aid for such places the 
meter is applicable. If considerable quantities of 
water are required rapidly, a cistern is necessary, as the 
speed of the meter is limited. The construction is very 
clearly shown in the engraving, in which the case is 
represented as cut away to allow the interior to be 
visible. The water supply comes up the inside by a 
pipe not visible in the engraving to the ball-cock at the 
top, from whence it flows in a stream of moderate size 
into the tilting vessel beneath, This vessel is divided 
into two equal compartments and is carried on knife- 
edges, It always stands in an inclined attitude, but is 
so shaped that the edges of the upper compartment are 
always level. The water flows into one compartment 
until this becomes so heavy that the entire vessel tilts 
over, discharging its contents into the tank below. 
The other compartment is then brought up, the division 
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Section on line C.0. 















































between the two being carried so far sideways that the 
stream now falls into the second compartment. Thus at 
each action of the meter a certain weighed quantity of 
water is discharged into the tank, where it accumulates 
until it isdrawn off. A ball in this tank, connected by 
a lever and rod to the inlet cock, cuts off the supply 
when the tank is filled to a certain depth. One detail 
of the meter is worth special notice, as it secures eas 
and silent working by very simple means. Beneat 
the tilting vessel there is a tray which always remains 
filled with water. Into this tray the descending part 
of the vessel falls at each oscillation, its motion being 
quietly and gently checked by the water, and the 
vessel being thus brought to rest without shock or 
noise. The counter is at the upper part of the case, 
and is joined to the tilting Nome her alink. It is so 
designed that the results are read in gallons, or if for 
use abroad, in cubic metres. 

A positive meter which delivers the water without 
sensible loss of pressure is illustrated in Figs. 1 and 2. 
When we say that this meter operates on the duplex 
principle, like the Worthington pump, it will be 
readily understood that it gives a perfectly regular 
flow, and runs without hitch or trouble. There are two 
parallel cylinders a6, one above the other, and in each 
there is a double piston, the two parts being connected 
by arod c on which are tappets which operate the valves. 
The upper piston works the slide valve d for the lower 
cylinder, and the lower piston the valve efor the upper 
cylinder. The latter piston has an extremely short 





stroke, so that it loses no time in getting the 
valve over and setting the top piston in motion 
again. The case of the instrument is of cast iron, 
and is galvanised all over. The working parts 
are all of gun- metal, and the packings of leather. 
There are no stuffing-boxes or valve spindles, and, with 
the exception of the counter, there are no parts sub- 
ject to wear except the slide valves and the leathers. 
These latter are, it is well known, exceedingly durable, 
while the valves will last for years without being re- 
faced. The water enters through the strainer / shown 
to the right of Fig. 1, and flows into the spaces between 
the pistons. Its pressure is on the top of the slide 
valves, which admit it alternately to the ends of the 
two cylinders, from whence it is exhausted through 
the cavity of each valve and the passage seen to the 
left of Fig. 1. The counter, at the upper part of the 
case, is worked by aratchet lever g, which has a rounded 
end lying between two collars on the rod of the upper 
piston. On the ratchet-wheel spindle is a worm 
engaging with a wormwheel on the counter spindle, 
this working water-tight through a plate dividing the 
counter from the interior of the meter. 

The accuracy of this meter is very great at all rates 
of flow, and if it departs from strict justice at all it is 
to register slightly against the consumer at very slow 
rates of flow. This isa kind ae a it 4 a 
favourite dodge of the foreign householder ut @ 
tub under Ste and let the water dribble into it all 
day. He thus gains the advantage of any leakage that 
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A NEW SPHERICAL PLANIMETER. 
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there may possibly be, But when a piston meter of 
this description is set to work so slowly that the piston 
takes a minute or two to make its stroke, it is quite 
possible that it will not come hard up against the 
leather stop at the end of the stroke, and thus the 
capacity of the cylinder may be reduced by 3 per cent. 
This, however, does not happen if the house tap be 
opened in the usual manner to give a good flow. The 
meter is sold at a moderate price, it requires no atten- 
tion, and is so simple that any one may understand its 
working. 

The inferential form of meter is shown in Fig. 3. 
In this the water is never brought to rest and re- 
ceives no check, flowing from inlet to outlet, and 
simply turning a fan, connected to the counter, in its 
passage. The water enters at the right-hand branch h 
and fills the jacket encircling the fani, Through the 
wall of the fan case there are two slots which direct 
the water almost tangentially on to the vanes. 
After striking the vanes the liquid rises and passes 
through ports / above the fan on its way to the outlet 
branch. The tip of the fan blades revolve very close 
. the fan case, so that there can be no current past 
them. 

At intervals, however, there are corrugations / cast 
in the case, as shown to the right of Fig. 3, and these 
form vortex chambers which act as brakes and insure 
a wide range of accuracy from 5 gallons to 500 gallons 
per hour in the smaller sizes. They also bring the fan 
to rest directly the flow of water ceases. There is a 
considerable space between the upper side of the fan 
and the top of the case in which it revolves, and in 
this space there are arranged a number of radial ribs m 
with horizontal projections. These ribs deflect a portion 
of the outflowing water back to the blades, this action 
being greater as the velocity of the flow increases. It 
is found that this arrangement is most valuable in ren- 
as the meter accurate both at high and low velo- 
cities. 

Turning to the mechanical arrangements it will be 
seen that the fan spindle runs on a jewelled pivot which 
rises from the base of the apparatus, and enters a 
chamber in the fan boss. This chamber is made large 
enough to contain a supply of oil which always floats 
on the water and keeps in contact with the rubbin 
surfaces which are jewelled. The fan is forme 
of phosphor-bronze, and is carefully balanced; the 
blades are twisted in opposite directions to avoid 
upward or downward thrust. The whole of the 
fan mechanism is inclosed in an inner gun-metal case 
which can be removed without disturbing the water 
connections. Another set of mechanism can then be 
= in place ina few moments, the joint being made 

y an inclined shoulder coming into contact with 
an india-rubber washer in the outer casing. The 
connection between the counter and the fan spindle 
is made by worm gearing which engages readily 
and with little friction. The counter mechanism 
can also be withdrawn with equal readiness, and 
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replaced by another set. All the parts are made 
strictly to gauge, sothat the connections to the water 
pipes need never be interfered with. When the period 
for inspection and repair comes round, say every three 
years, the water works’ officer simply unscrews the 
bottom plate and takes out the mechanism, replacing 
it with a fresh one, and taking the former to the work- 
shop for inspection. These meters cost less than 2/. in 
the smaller size and are guaranteed for three years by 
the makers. One main difficulty, according to water 
companies in England, has been the supposed expense 
of fixing water meters. Competition has now, how- 
ever, reduced the cost of the water meter to such an 
extent that any house can be fitted with an efficient 
water meter for a price not exceeding that of a gas 
meter, and at far less expense than the change of 
fittings insisted on by companies in London, previous 
to the granting of constant supply, an expense which 
woald be rendered unnecessary by the use of meters. 
As the water companies in London only receive some 
7d. per thousand gallons, at present, it is quite evident 
that they would not suffer if every one were permitted 
to purchase water for domestic purposes at is. per 
thousand, the present rate for small trade supplies. 

A test of one of these meters was made in the spring 
of this year at the Office of Public Works, Rio Janeiro. 
The pressure per square inch of the water was varied 
from 10 Ib. to 80 lb. by successive additions of 10 1b., 
and at each pressure the outlet was varied from 2 mm, 
to 10mm. in diameter, increasing 2 mm. ata time. 
The same quantity of water was passed at each test, 
the time varying from 1 hour 47 minutes with a 
2mm. outlet and 101b. pressure to 8 minutes with 
a 10 mm. outlet and 80 lb. pressure. At the very slow 
deliveries there was a small positive error, amounting 
in one case to 2.8 per cent. ; at the moderate rates 
there was practically no error, while at the very rapid 
deliveries there was a negative error of 1.2 per cent. 
to 2.4 percent. It will be seen that in this meter also 
the indications are against the dishonest user to a 
trifling extent. The meter is made in all sizes from 
3 in. inlet to 12 in. 

These three meters form a complete system, suitable 
for all kinds of domestic and trade uses. 











A NEW PLANIMETER. 
On a New Sphere Planimeter.* 
By Professor Hetz Suaw, M. Inst. C.E. 

THE want has long been felt of some instrument for 
measuring areas which, while possessing the accuracy of 
the Amsler planimeter, would have the great advantage 
of giving a reading by means of a pointer moving over a 
dial face of such magnitude as to obviate the use of a 
vernier. The author, four years ago, brought forward 
a class of sphere integrator under the name of sphere and 





* Read before Section G of the British Association at 























roller mechanism, in which, by employing the rolling of 
two surfaces in contact with each other instead of the 
combined slipping and rolling of the Amsler type of 
instrument, a ee ee of the problem appeared 
to have been attained. Various forms of these integrators 
were thoroughly tested, but with unsatisfactory results, 
inasmuch as they always gave a slight error of variable 
amount, and it has since been found by means of specially 
designed experiments that the universally accepted 
principle of rolling contact relied upon in their design did 
not hold in practice under the particular conditions in 
which it was there applied. The sphere planimeter, which 
is now exhibited for the first time, really belongs to the 
Amsler class of integrator, though resembling in external 
appearance the author’s previous instrument above re- 
ferred to, since one essential feature of it is a sphere. 

The instrument consists of a bent bar A A, one end of 
which forms the fixed centre C, upon the surface contain- 
ing the area to be measured. The other end is jointed at 
E to a frame F, which guides a sphere S by means of four 
rollers R R R R, the centres of these rollers being carried 
upon small rigid brackets. The frame which supports the 
dial D D is continued by means of a bar, at the end of 
which is pointer P, which is passed round the perimeter 
of the figure to be integrated. Upon the sphere rests a 
small measuring roller or integrating wheel M, the axis 
H_H of which carries the recording index I and a pinion K. 

This pinion gears with a wheel ten times as large, work- 
ing on the back of the dial by means of which higher 
readings are recorded. Undue pressure between the 











Bath, 


measuring roller and the sphere is prevented by means of 
the roller N, which is attached to the bar A A. 

The theory of action may be thus explained: Suppose 
the area of a rectangular figure a, b, c, d (Fig. 4) to be re- 
quired, and suppose first that instead of the pointer P mov- 
ing over the perimeter, the sphere itself is rolled along it, 
also that instead of the centre of the joint E movingin the 
arc of a circle as it would do in the actual instrument that 
it moves along the line O X. As the sphere passes over 
the figure it transmits an exactly similar motion, but in 
the reverse direction, to the roller m m resting upon it 
as the roller would receive if moving in contact with the 
surface of the paper. The roller thus slips as well as 
turns, the relative value of the two effects depending 
respectively upon the ratio of the two sides, RQ : RP of 
the triangle PQR. These values are the absolute quan- 
tities for a movement P Q of the centre of the sphere P. 
Thus in moving a distance PQ along the line a b, the 
turning of the roller=P R=PQ sin < RPQ. Similarly 
for a movement along c d, the turning depends upon the 
sine of the angle of inclination of the roller. Draw per- 
pendiculars PN, P; Nj, to the line OX from the centre 
of the sphere, and let ee re 


hy = P, Ni. 
Let the angles made by the centre line E P with lineO X 
be respectively a and fp. Then since the triangles PQ R 
and P EN are similar, and also the triangles P, Q, R, and 
and P, E, Ni, 
<PEN= <RPQ=a 

<P,E,\N,= <R,P,Q,=8. 
Then for a movement of P along the line a b, 

Turning of roller=a 0 sin a, 
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and for a movement alonged, the direction of motion 
being now reversed— 
Turning of roller = ed sin 8. 

In moving down the side ac the motion of the roller is 
equal and opposite to that which it has in moving up the 
sided}. Therefore, finally, 

Total turning of roller = a b sin a—cd sin f. 

= ab (sin a—sin 8) 

l = length of centre line E P 
h=lsina 

hi= sin. 

ab (h—hy) x } 


1 


If 


Turning of roller 


=abxedx 
= area of figure x constant, 


Using a suitable scale, the area of the figure is therefore 
shown by the reading on the dial. 

Now it is clear (1) that solong as the pointer moves over 
the figure the sphere may be moved to any part of the bar 
without affecting the result; (2) that so long as the 
pointer returns to the initial position, the end E need not 
move along a straight line but may travel in the arc of a 
circle ; (3) that the reasoning applies to any form of figure, 
such as the indicator diagram shown in dotted lines, the 
area of which would be correctly given by passing the 
pointer round its perimeter. 

It may be remarked that the action of the sphere is 
simply to transmit the motion of the roller, and therefore 
so long as no slipping takes place on the surface of the 
paper beneath, the record is given with the same degree 
of accuracy as with the Amsler planimeter, but with the 
important advantage of a large dial reading, there being 
only the simple difference that the pointer must in the 
sphere planimeter be moved in the opposite direction 
round the perimeter of the figure to be measured. 

One feature of interest in the instrument is the use of 
the four guiding rollers R R RR, which are in contact 
with the great circle of the sphere formed by the inter- 
section of the horizontal plane through its centre, and 
thus allow the sphere to turn without resistance in any 
direction. To this end the rollers are carried in rigid 
brackets and do not exert any pressure upun the sphere, 
but just keep it in position in the frame. They are 
pivotted on very fine centres, and they are of steel 
with polished edges, so that even when the sphere is 
moving in a direction causing its axis of rotation to pass 
through one of these edges, the motion of the sphere is not 
appreciably retarded by frictional resistance. Hence the 
planimeter is found to be correct up to the limit of accuracy 
to which records can be read on the dial face. 





STRENGTH OF FURNACE FLUES. 
To THE Epitor oF ENGINEERING. 

Srr,—Allow me to contribute somewhat to the investi- 
gation of this question of the resistance of furnace tubes 
to collapse under pressure, in response to Mr. Sadler’s 
desire for a ‘‘ good all-round rule ;” and, in the first place, 
T must say that, in my opinion, it is quite time to abandon 
the ordinary formulas which involve the length of the 
furnace tube as a factor. This has practically nothing at 
all to do with the resistance to collapse, except where the 
length is reduced to a few feet, when the longitudinal 
tensional resistance becomes of some use as a support. 

When the tube springs or incipiently collapses, the col- 
lapsing part, no doubt, is subject to tensional strese by the 
fact of its deflection from a straight line between the 
extremities. Conceive a longitudinal strip of the flue, 
lin. wide, to be isolated and suspended between the ends, 
and subjected to uniform pressure. The line of argument 
adopted by me for calculating the strength of flat end 
plates, is applicable here.* The ultimate elastic deflec- 
tion is ; 
=—, ° ° ° 1 

a (1) 
in which 5=the deflection at the mid-length, and 7=the 
length of the strip, or, in this case, that of the flue. Con- 
ceiving the strip to take approximately the form of a 
segment of a circle, the diameter d of the circle=11.18 J, 
and the elastic stress in the strip, strained to the elastic 
limit, is 


6 


4480 ts _ 400.7 ts (2) 
11.187 l a 
the pressure of steam in pounds per square inch. 
the thickness of plate in inches. 
the tensile stress in the plate, in tons per square 
inch, at the elastic limit. 
l = the length of the strip in inches. 
Substituting the values of s, 12 tons and 14 tons for iron 
and steel respectively, the formu'a becomes 
— 400.7 x t x 12 
tx 
for iron; and, reducing, it becomes for iron and steel, 
dropping fractions, 


p= 


P 


_ 4008 
= 
470¢ 
4 


in which J = the length in feet. 
The resistance to collapse is directly as the squara of 


for iron, Pp (3) 


for steel, p= (4) 


* See my paper on the “Strength of Flat Plates and 
Segmental Ends of Boilers and other Cylinders,” in the 
Minutes of Proceedings of the Institution of Civil Engi- 





neers,” vol, liii., page 170, 


thethickness of the plate, and inversely as the square of 
the diameter. The first ratio is obviously true ; and for the 
second, whilst the leverage of the pressure to double up 
the plate increases as the diameter of the flue, the pres- 
sure also increases as the diameter ; and thestress isin the 
combined ratio of leverage and pressure, or as the square 
of the diameter. 

To form an idea of the assistance derivable from longi- 
tudinal tension in resisting collapse, take an instance of 
an iron flue tube 25 ft. long, 36 in. in diameter, of 3 in. 
plate. By formula (1) the ultimate elastic deflection of a 
flat strip under the given circumstances is 
ae ais. x12_ 300 =T7h in. 


44 4 
and the pressure by which such deflection would be pro- 


duced is 
= 400x§ 
35 
A deflection of 74in. is inadmissible for useful resistance, 
and allowing even 1 in. of deflection, within working 
limits, the corresponding pressure would not exceed 1 lb. 
per square inch. 
ake, again, a segment of a flue of Zin. plate, made 
with flanged joints, 3 ft. in length, the deflection of a 1-in, 
strip, within the elastic limit, would be 
ex2 5x 136,82 in. ; 
44 44 
and the acting pressure would be 


ont =50 lb. per square inch, 


=61b. per square inch. 


But, unfortunately, the co-operation of longitudinal 
resistance can only be brought into action by such a 
deviation from the cylindrical form as seriously to impair, 
or even to destroy the direct compressive resistance to 
collapse. Thus, in the case of considerable lengths of 
flue tubes, the longitudinal resistance, except within very 
narrow limits, is not available as a security against 
collapse. Let us assume the arbitrary limit of deflection, 
or deviation from the normal form of 1 in, for the exer- 
tion of longitudinal tensional resistance. The following 
are the relative pressures per square inch that would be 
supported and resisted under that condition, for various 
lengths of plain iron flue tubes: 


TaB_e I, 
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From this statement it appears that the longitudinal 
resistance to collapse of plain flue tubes, though impor- 
tant for short lengths of from 3 ft. to 6ft. or 9ft., is 
insignificant for greater lengths ; and that, therefore, all 
the resistance to collapse of unfortified lengths of plain 
flue tubes more than 9 ft. or 10ft. long, is supplied sub- 
stantially by the compressive strength and the stiffness of 
the tube. 

The following instances of collapsed flues of Cornish 
and of Lancashire steam boilers are collected from Mr. 
Lavington E. Fletcher’s reports. They comprise flue 
tubes of from 32in. to 48in. in diameter, $in. and ,’, in. 
in thickness, and from 18 ft. to 40ft. in length. The 


TaBLE II.—Collapsed Furnace Tubes of Cornish and Lanca- 
shire Steam Boilers—Unfortified Plain Tubes. 
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working pressure of steam at or about the time when each 
collapse took place is given in the fourth column of the 





Table, and the compressive stress on the metal, per square 


inch of section, is given in the last column. This stress 
is not generally so much as 1 ton per square inch. In 
some instances, no doubt, the flue tubes had been sensibly 
worn ; but in most instances they had been in good order, 

It is plain from this Table that the mere length of flue 
tube did not influence the quantity of the resistance, 
which was simply the direct resistance to collapse. Plot- 
ting the pressures on 3 in. plate tubes, Column 4, as ordi- 
nates to a base line representing diameters, Column 2, 
the medium curve traced through the plottings shows 
that the resistance to collapse varied inversely as the 
1.75 power of the diameter, that is to say, not inso great 
a ratio as the square of the diameter. It shows that: 


For diameters of... 30, 35, 40, 45, 50 in. Zin. plate 
Thecollapsing pres- 
sures were... ... 76, 58, 45, 37, 301b. per sq. in. 


The collapsing pressures for plain iron flue tubes, 3 in, 
thick, are represented by the expression 


(5) 


Plotting likewise the result for plain tubes made of 
1% in. plate, though limited in range, they show that: 


For diameters of ..._ ... 40, 45, 50 in. ,% plate 
The collapsing pressures 
were... nih ... 60, 49, 42 1b. per sq. in. 
Against the pressures... 45, 37, 30 a as 
for 2 in, plate. 
These resisting pressures are relatively as the squares 
of the thicknesses of plate, and the numerator of the 
expression (5) is convertible into the value 36,000 ¢2, giving 
for the general equation of the resistance of plain iron 
furnace tubes to collapse, 


Collapsing Pressure of Plain Iron Flue Tubes of Cornish 
and Lancashire Steam Boilers. 

_ 36,000 ¢? 

a 

p = collapsing pressure in pounds per square inch, 

t = thickness of the plates of the furnace tubes, in parta 

of an inch, 

d = the internal diameter of the flue tubes in inches. 

Norr.—This formula expresses the collapsing resistance 
of ~ iron furnace tubes of any length not lessthan 9 ft. 
or t. 

For shorter lengths it has already been shown to what 
extent the longitudinal tensile resistance may be effective 
in augmenting the resistace to collapse. It would follow 
that flues efficiently fortified by flange joints or hoops at 
intervals of 3 ft. may be enabled to resist from 50 lb. to 
60 lb. pressure per square inch more than plain tubes, 


Yours faithfully, 
London, September 4, 1888. D. K. Cc 


5000 are i 
quis lb. persquareinch . 


(6) 
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GAS-HEATED STEAM BOILERS. 
To THE EpiTor OF ENGINEERING. 

Srr,—Can any of your readers inform me if there are 
any gas-heated steam boilers working satisfactorily as to 
cost, &c.? I don’t mean boilers heated by waste gases, 
but steam boilers fired from gas producers on the Wilson 
or Dowson principle. Our firm is about to erect new works 
and to put down two 30ft. by 7 ft. new boilers, and thus 
an opportunity occurs of making the best possible arrange- 
ments. Railway sidings will run into the works for coal, 
&c. Thanking you in anticipation, 


Yours respectfully, 
September 17, 1888, FURNACE. 





GAS AND COKE AS FUEL. 
To THE EDITOR OF ENGINRERING. 

Sir,—Theexplanation given by Mr. Nicholson is very un- 
satisfactory, and to draw any conclusions therefrom would 
be indeed a reductio ad absurdum. Experiments were tried 
some year or two since, with gas and coke as fuel, at Pot- 
tington, with which, if I am not mistaken, Mr. Nicholson 
was connected ; perhaps he will explain why the experi- 
ments were considered unsatisfactory, and discontinued. 
None, I think, will dispute the advantages of gas as fuel, 
but there is a right and wrong way both in the produc- 
tion and application of gaseous fuel; and the space occu- 
pied for the necesary apparatus need not prevent its 
adoption ; for all practical fuel purposes it is unnecessary 
to convert the fuel into coke. 

September 17, 1888, F. C.S. 





THE WORKING STRENGTH OF BOILERS. 
To THE Enitor OF ENGINEERING. 

Sir,—Is it not time that there was a reconsideration of 
the whole subject of boiler pressures? As at present 
worked steam boilers are constructed in a wastefully ex- 
travagant manner, and practice as exemplified by the 
allowances of the boiler insurance companies makes little 
or no difference in pressure allowance between a good 
boiler and a bad one. A steam boiler is either of iron or 
of steel in their eyes, and is calculated accordingly. What- 
ever may be the quality of the steel and its tenacity, the 
boiler made from it is simply a steel boiler, and generally 
too little attention is given to distinguishing a good from 
a poor boiler. As a consequence all boilers are treated as 
though of poor quality, and their pressure allowed ac- 
cordingly. A common allowance is 

134 x 1344 x ¢” 

Rn ee 
t and D being in inches and the boiler double rivetted. 
When American practice is considered this appears a very 
small allowance indeed. In some instances the United 
States Government rules allow of a working pressure 
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higher than the hydraulic test pressure customary with us. 
Iam of opinion that the higher American limits are de- 
cidedly unsafe and would not advocate them. Still 
American practice may teach us that our own boilers 
might safely be trusted to carry higher steam. Whatever 
may be said of the superiority of American iron there cannot 
be claimed any superiority for their boiler steel. I think, 
therefore, that the working allowance should be materially 


increased and would suggest P = 20,000? 35 no way 
excessive for a boiler well made of 27-ton steel of suitable 
ductility. This would give 111 1b. for a standard }-in. 
Lancashire boiler 74 ft. in diameter. For such a boiler 
the United States rules would allow 134 lb., whilst for a 
cargo boat on the Mississippi 140 1b. would be allowed, 
and it does not appear in this latter example that the 
seams need be other than single rivetted! Scores of 
boilers have been removed of late years in Lancashire to 
make room for others a fourth stronger, which in America 
would be deemed amply strong for the enhanced pressure. 
Is not this excessive caution a tax on our manufacturers 
from which they ought to be exempt? High factors of 
safety were all very well at one time when so little was 
really known of the actual strength of metallic structures, 
but with the proved greater capacity of resisting steady 
as compared with variable load, a steam boiler above all 
other structures may be stressed with safety nearly to 
the elastic resistance of the material of which it is made. 
I am, yours, &e., 
Wa. H. Bootn, M. Am. Soc. C.E, 
24, Exchange-buildings, Manchester, Sept. 18, 1888, 





SHADE LINES ON DRAWINGS. 
To THE EpiTorR or ENGINEERING. 


Srr,—First let me thank you, Mr. Editor, for having 
opened your columns to the discussion of the above sub- 
ject, which has elicited more interest than I anticipated. 

Secondly, I would thank the gentlemen who advocate 
both systems of shade lines for their answers to my letter 
which appeared in your issue of the 24th ult, They show 
that while nine-tenths of the practice in this country is 
in accordance with the system defended by me, there is 
springing up in the teaching of our technical schools and 
to some extent in practice the use of the system which 
elicited my first letter. Five of your correspondents 
defend the new or French system. The fundamental 
difference appears to be in how we regard the drawing. 
Mr. Malcolmoon and ‘‘ A. K.” look upon the plan as a 
model placed on the paper, and the elevation as the 
appearance of that model, supposing the paper bent up at 
right angles behind the plan. On sucha supposition their 
advocacy of the new system is correct, for the plan would 
then require its shadow lines at the top. But we do not 
bend our plans to look at them, besides, how would we 
manage with our side views? 

WhatI stated in my first letter was that I regarded 
each of the drawings, whether plan, elevations, or sections, 
as so many distinct models projected on to the paper, and 
therefore each subject to the same direction of shadow. 

That this is a sensible view, take the case of working 
drawings sent into the aan or erecting shops, mounted 
on boards and hung up. hat confusion would be the 
result if the plan portions of the drawings were to receive 
their light from the floor, while the others had theirs from 
above! What uncertainty would creep in as to solids and 
hollews ! 

But an examination of the new system does not show 
it so unassailable technically as some of your correspon- 
dents appear to thik. Where is the consistency of having 
a plan when shown on a sheet by itself with the light 
coming from the top left-hand corner, but if an elevation 
is added that the same plan should derive its light from 
the bottom left-hand corner? Again, acting on the prin- 
ciple explained by Mr. Malcolmoon and ‘‘ A. K.” as to the 
shadow lines being derived from the plan, the side view 
would be in shade; but, no! the new system says, ‘‘ This 
is an exception,” and shows it with shade lines as if it 
were a front elevation. The former gentleman evidently 
sees the —s and inconsistency, and remarks, 
‘* Whether it would be expedient to extend this arrange- 
ment of shadow lines to the case of side elevations is open 
to question ; perhaps not.” 

* A, K.” in his drawing and letter has I think rather 
confused the getting of his shadows from the plan for the 
elevations, with showing the shadows which belong to 
the plan. For the first, he may have to regard the light 
as coming from three or four points, according to which 
elevation he is wanting his shadows for ; thus, for the front 
elevation from over the left shoulder, the side view from 
over the right shoulder, &c., but for the shadows which 
belong to the plan, surely the most harmonious way is to 
regard the light as coming oa to it in the same way as for 
the elevations, 

I fail to see the advantages claimed for the new system; 
which is lacking in consistency, and in my opinion it is a 
pity that it should be adopted by any of our technical 
schools, as it will mean the unlearning of what has been 
taught, when the students enter the offices and workshops 
of our land. ours, &c., 

Birkenhead, September 10, 1888. W. D.T. 





THE Avustro-HuNGARIAN LLoyD.—The aggregate dis- 
tance run in the first half of this year by the steamers of 
the Austro-Hungarian Lloyd was 3,921,480 miles, showing 
an increase of 60,273 miles, as compared with the corre- 
sponding distance run in the corresponding period of 1887. 
The revenue collected by the company in the first half of 
this year was 359,412/., or 4862/7. more than the corre- 
sponding collection in the corresponding period of 1887, 








MISCELLANEA. 
Tue last span of the great Poughkeepsie Bridge across 
the Hudson was completed on August 30. 


It is said that the Berthon folding canvas boats are 
about to be largely adopted into the United States Navy. 


A new type of repeating rifle, which is said to be of 
very simple construction. is being tested at Vienna. It 
is the invention of a Mr. Petry and a Mr. Buchmueller. 


Krupp is about to commence the manufacture of 
aluminium from Greenland cryolite by the Netto process, 
by which it is said that pure aluminium can be produced 
at about 6s. per pound. 


The first of the bridges with which the Manchester 
Ship Canal is to be spanned has just been completed by 
the Ashbury Carriage and Iron Company, Limited. 
The bridge, which is of the lattice-girder type, will cross 
the canal at Barton, near Manchester. 


The study of mathematics is to be introduced into 
China. We may accordingly soon expect to hear of a 
pa emigration of the heathen Chinee into space of 
our dimensions, which may perhaps relieve the pressure 
on Australia and America. 


The Moscow Gazette states that the Russian marine in 
the Caspian is rapidly increasing. It now numbers seventy 
steamers, besides many sailing vessels, Ten new iron 
steamboats have been finished in the present year, and 
one firm of Nijni Novgorod proposes to establish a dock- 
yard on the coast of this sea. 


The blocks are being prepared in No. 3 dock at Ports- 
mouth for the laying down of the keel of the Barham, a 
protected cruiser of the third class. It is to have slightly 
more displacement than the vessels of the same type now 
in course of construction, and is designed to realise a speed 
of 194 knots under forced draught, 


The official trials of the 36-pounder Armstrong quick- 
firing gun have now been completed, and the weapon has 
been pronounced “‘ fit for service.” This weapon has a 
calibre of 44 in., and can be fired eleven times in a minute, 
whilst the shot is capable of piercing 6 in. of iron armour 
at a distance of 1000 yards. 


The United Service Gazette says that there has been 
considerable discussion in naval and military circles anent 
the Manchester Ship Canal, which in time of war would 
afford an excellent place of retirement for the fleet. If 
connected with a great inland arsenal the canal would be 
of the highest importance. 


The Chronique Industrielle states that a valuable 
insulating material, which can be turned and polished, 
can be made from one part of creek pitch and two parts 
by weight of calcined gypsum. The mixture when hot 
can be cast in moulds or applied with a brush. It is dark 
in colour, and makes as good an insulator as vulcanite. 


Owing to President Cleveland’s threat to put a stop to 
the flow of commerce between the United States and 
Canada, the project of a bridge across the St. Lawrence 
at Quebec has been revived. By this bridge the chain of 
intercolonial communication can be completed entirely 
on Canadian soil. 


The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending September 9, 
amounted, on 15,979 miles, to 1,394,929/., and for the 
corresponding period of 1887, on 15,807} miles, to 
1,345,534/., an increase of 71? miles, or 0.4 per cent., and 
an increase of 49,395/., or 3.6 per cent. 


A strike has occurred amongst the workmen on the 
great Eiffel Tower at Paris, and work is in consequence 
entirely suspended. Should matters not be quickly 
adjusted it is possible that the tower may not be com- 
pleted in time for the opening of the Paris Exhibition next 

ear. It is, however, stated that the hands on strike can 
replaced without difficulty. 


The Manufacturers’ Gazette states that a remarkable 
blunder has crept into the River and Harbour Improve- 
ment Bill, recently passed by Congress. In it no less 
than 5,000,000/. is put down for improving Back Cove, an 
unimportant harbour in Maine, instead of the very much 
smaller sum intended by Congress. The copy of the Bill 
had been carefully read for errors. 


The authorities considering the question of dry docks 
for ironclads in Bombay Harbour, have now under con- 
sideration Mr. Bowack’s concession for dry docks there. 
Mr. Bowack has offered to make his dry docks suitable 
for ironclads as well as merchant steamers. An account 
of these proposed docks will be found on page 481 of our 
last volume, 


Some remarkable experiments have lately been made b: 
Mr. W. Spring, the well-known American physicist. It 
has long been an axiom in chemistry that reactions only 
take place in solution. Mr. Spring has, however, shown 
that by powerfully compressing an intimate mixture of 
barium sulphate and carbonate of sodium, a certain pro- 
portion of the barium sulphate is converted into carbonate. 


At the last semi-annual meeting of the National Elec- 
trical Association of America, the president, Mr. S. A. 
Duncan, stated there were now in use in the United 
States 192,500 arc lights, 1,700,000 incandescent lam 
and 34 electric railways with 223 motor cars in ful 
operation. Forty-nine more roads are in course of con- 
struction. In six months the capital invested in electric 
plant had increased 8,400,000. 


According to La Lumiére Electriquethe Anglo-American 
Brush Electric Light Company, who have for some years 
back carried out the street lighting of Temesvar, have 
decided to adopt the Zipenowski-Deri transformer system 
for the lighting of private houses, and have ordered a 





eupply of these transformers from Messrs. Ganz and Co., 
of Buda-Pesth. Messrs. Siemens and Halske are about 
to establish a central station for electric lighting in 
Moscow, 


The British Government have confirmed an order for 
ordnance to Messrs. Vickers, Sons, and Co. (Limited), 
Riverdon Works, Sheffield. It is for twenty-one guns of 
22 to 29 tons and 46 tons weight. The company are erect- 
ing special machinery and plant for the completion of 
this order and others which they expect from the Govern- 
ment. This is the first time that any Sheffield firm have 
undertaken the production of finished ordnance, having 
— supplied merely the steel ingots for other manu- 

acturers at Leeds, Newcastle, &c. 


On Friday, the 14th inst., the members of the associa- 
tion of Birmingham students, in connection with the 
Institution of Civil Engineers, paid a visit to the Hockley 
depét of the cable tramways, the machinery and appa- 
ratus at which establishment was fully explained by the 
officials in charge. They also made an inspection of the 
works now in progress in the extension of the cable tram- 
way from ets. Brook to the New Inns, at Hands- 
worth. Mr. A. W. Pritchard (resident engineer of the 
cable extension) conducted the party over the works. 


The Fossegbeenta Railroad Company have decided to 
replace all their short-span iron bridges with stone or 
brick structures, in this respect going back to early rail- 
road practice. The reason of the change is that the repairs 
to these bridges form at present a very considerable item 
in-the yearly expenditure, which will be avoided by the 
adoption of stone structures, though of course the prime 
cost of the latter will be greater. The change is also to 
be commended on esthetic grounds, though probably 
such considerations have not had much weight with the 
company. 

There is reason to believe that the new coast railway to 
Blackpool will be shortly begun. Most of the land for 
the line, stations, &c., has been acquired, and there is but 
little to purchase at the Blackpool end. The railway will 
begin at Preston and skirt the Ribble and the estuarial 
coast line. It will be in connection with the West Lanca- 
shire system, and through the Wigan junction with the 
Cheshire lines, the Manchester, Sheffield, and Lincoln- 
shire, the Great Northern, and the Midland. Other rail- 
way enterprises are in hand, and engineers are arranging 
for a new line from Preston up the Ribble valley into 
Yorkshire, 


The New York agents of the Oceanic Steamship Com- 
pany, which carries the mails between San Francisco, 
the Sandwich Islands, and Australian colonies, have re- 
ceived an official cable despatch notifying them that the 
Australian Government has extended the mail contract 
with their company for one year from next November. 
It has been stated that the service was likely to be handed 
over to a line of steamers running to Vancouver in connec- 
tion with the Canadian Pacific Railway. This official 
announcement disposes of that theory, and the mails will 
continue to be carried through United States territory and 
by American steamers from San Francisco. 


Arrangements have been made for the members and as- 
rociates of the Society of Engineers to visit the London and 
South-Western Railway locomotive and carriage works at 
Nine Elms, 8. W., on Tuesday, the 25th inst. The party 
to assemble at the entrance in Hemans-street, Wands- 
worth-road, at 1.45 p.m. Tickets for the visit (without 
which no one can be admitted), price 2s. 6d. each. 
Arrangements have also been made for dinner at the 
Guildhall Tavern, Gresham-street, E.C., at 6 p.m. 
Members can obtain tickets for the dinner, price 6s. 6’. 
each, and for the visit, from the secretary, Mr. G. A. 
Pryce Cuxson, 9, Victoria Chambers, Victoria-street, 
S. W., on application to-day. 


M. Krebs has recently re ar a form of telephone the 
magnetic circuit of which is closed, save for the small air 
space between the core and the diaphragm, and at the 
same time is of constant magnetic resistance. Both the 
core and diaphragm are of soft iron, the magnetic field 
being produced by one or more magnets, which on the one 
hand have magnetic connection with the diaphragm, and 
on the other with the core carrying the bobbin. ‘The dia- 
phragm is of somewhat curious construction, not being of 
uniform thickness, but designed so that in no part of its 
section is the iron saturated. By this arrangement the 
variations in the magnetic field due to the vibrations of 
the plate are much intensified, with a corresponding in- 
crease in the efficiency of the telephone. 


The following, from the Paris Parti National, is of 
some interest: ‘‘In general when an accident occurs in 
European countries, whether in the manceuvres of troops 
or in the trials of guns, the public are informed and the 
world is quickly posted as to the facts. One of these 
countries is, however, an exception, and that is Germany, 
where nothing of the sort is ever permitted to transpire. 
No one has spoken of an accident which has occurred at 
the Krupp works, because in Germany no one will permit 
the least reflection on this sacred establishment. Here 
are the facts: Two Danish officers, sent on a mission by 
their Government, were at Essen to assist at some trials 
of rapid-firing guns, A shell was scarcely introduced 
into the chamber of the gun on trial when it burst, 
wounding seven men; one is dead, another had his arm 
blown off. One of the Danish officers was struck in the 
right eye and in the face. The German papers have abso- 
lutely neglected to mention the affair.” 








Rats In GerMANY.—An adjudication has just taken 
lace at Carslruhe of 13,500 tons of rails. Five of the 
terman steel works tendered upon the occasion, their 
offers ranging from 4/. 17e, 5d. to 4l, 17s. 9d. per ton, 
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JAPAN AS A MARKET FOR BRITISH 
MANUFAOTURES. 

ConsIDERABLE attention has lately been drawn to 
the efforts of the Japanese Government to abolish 
ex-territorial jurisdiction and to place their nation 
on a footing of political equality with western 
nations, and although these efforts have for the 
time being proved abortive, there can be no doubt 
but that the end aimed at will be attained before 
many years elapse. It is, perhaps, to be regretted 











that the opposition offered to the various clauses of 


the proposed treaty by the foreign powers, should 
have ended as it did in the withdrawal from the 
conference of the Japanese representatives, but 
when one considers that the latter had to arrange 
the terms of the treaty with no less than seventeen 
foreign representatives, the result is perhaps not to 
be wondered at. The failure has been chiefly 
brought about by the position taken up by the 
ministers of the smaller European powers and those 
having the least interest in the trade of Japan. All 
the representatives at the conference having an 
equal right to object to any particular clause, it 
was of course necessary for the Japanese Govern- 
ment to conciliate the small powers equally with 
the British and American nations, who are the chief 
traders in Japan. An article appeared some time 
since in the Atlantic Monthly bearing on this subject 
of treaty revision (see ‘*‘ Thraldom of Japan” in the 
Atlantic Monthly for December, 1887), but the facts 
contained therein are so erroneous that very little 
reliance can be placed on the opinions advanced for 
the failure of the conference. One would certainly 
have ‘expected that the English press in Japan 
would have taken some notice of an article so 
damaging to British interests in the East, but we 
regret to have to say that the papers published in 
Japan ostensibly by our own countrymen are not 
truly representative of the British residents in that 
country. They are perhaps with one exception 
either sadly wanting in backbone, or are afraid to 
speak out with the usual freedom of the press, and 
on more than one occasion the course taken by the 
leading journal has been such as to cause a patriotic 
Briton to doubt whether the responsible editor was 
an Englishman. This state of affairs is greatly to 
be regretted, as it not only creates bad feeling 
between the Japanese and the British residents, 
but also gives rise to false impressions at home, 
since the English press must to a very great extent 
be guided in its opinions on Japanese matters by 
the information supplied by the journals published 
in Yokohama, 

As regards the article in the Atlantic Monthly, 
its drift undoubtedly is to damage as much as 
possible English prestige in Japan, and to induce 
the native buyer to patronise the American at the 
expense of the European markets, and if this were 
accomplished the English manufacturer would of 
course be the chief sufferer, since rather more than 
one-half of the total imports at the present time 
come from Great Britain. 

Some very interesting statistics were given last 
year by the late Mr. Russell Robertson, H.B.M. 
consul at Yokohama (whose ability and tact were 
universally recognised by the British colony) in 
papers read by him at Leeds and elsewhere, and 
we would refer our readers to the paper read at 
Leeds for fuller information on this subject. They 
will there find that in 1886 the total imports into 
Japan were in value equal to 6,657,817/., and the 
exports 7,999,6591., and of these amounts Great 
Britain shared to the extent of 3,293,183/. and 
693,4301, respectively. Our most active competitor 
as a vendor in Japan at the present time is un- 
doubtedly Germany, and that this is so is not 
owing to the superiority of the articles supplied by 
Germans, but because they succeed in suiting 
Japanese taste and requirements, and also because 
they push their articles better into the market. 
For instance, German beers suit the taste of the 


1 | native better than English ales, and such is now the 
202 | demand for these commodities that lager and bock 
4| beers may be procured in very remote localities 


where foreigners are rarely or ever to be met 
with. This strong competition on the part of 
Germany applies at present chiefly to such articles 
as are suitable for food or clothing, but it is 
necessary for English manufacturers of iron and 
steel wares and machinery, to recognise the fact 
that unless they bestir themselves they will 
lose a large portion of the heavy orders for rail- 
way material and plant that must of necessity be 
transmitted by Japan to Europe or America during 
the next few years. Some orders have recently 
gone to Germany for rails and girders, and in the 
case of the latter we are informed that on equal 
terms the German tenders were preferred to the 
English. Almost the whole of the railway plant 
used in the main island of Japan has hitherto come 
from England, while that required in Yesso—the 
north island—has been obtained from America, 
We may here remark that the country from which 
the material or plant is ordered in the first instance 
almost entirely depends on where or under what 





nationality the Japanese official in charge of the 





work has been educated. Thus all the engineers on 
the lines near Tokio or Kioto were educated in their 
profession by Englishmen either in England or in 
Japan, whereas in Yesso, Americans have until quite 
recently had the advising of the native officials in 
every matter, and it has been the custom to send 
students from there to complete their studies in 
America. Consequently American plant and ma- 
chinery have obtained a firm footing in the north 
island. 

This state of things will not last long, however, 
as the Japanese is quite wide enough awake to recog- 
nise the fact that other countries besides England 
or America can supply the articles he wants, and 
he will naturally buy in the cheapest market 
provided he knows where that market is. From 
American competition in Japan we have not much 
to fear, always supposing our manufacturers do 
not fail to advertise their wares and supply them 
of good quality. America, it is well known, owing 
to her protective tariff, cannot compete with us in 
iron and steel manufactures out of her own country, 
and sheis further handicapped in Japan as regards 
all heavy goods, by higher freights, since such 
goods coming from the eastern manufacturing States 
require to go vid the Suez Canal, owing to the 
heavy charges for railway carriage across the 
American continent. Germany will be our chief 
competitor hereafter, and English manufacturers 
should not forget that while they should leave no 
stone unturned to beat the German out of the field, 
they must not resort to the éxpedient of supplying 
inferior articles, as the Japanese buyer will soon 
find out—is finding out already—that the cheap and 
nasty does not pay. This has lately been ex- 
emplified in the case of blankets. A few years ago 
German blankets commanded the market because 
they looked the same as the English made article 
ind cost less. ‘The coolie (every coolie has a 
blanket which he chiefly uses as an overcoat) soon 
however began to find out that looks are not every- 
thing, so he nowprefers togive half a dollar or so more 
for an English made blanket which he finds nearly 
twice as durable as the German article. We regret 
very much to say that we have seen signs in Japan of 
thedeterioration of the articles supplied by the British 
exporter, we will not say manufacturer, for we are 
loth to believe that some of the rubbish we have 
seen comes out of the manufactories of Great 
Britain, even although the articles in question 
bear the names of Sheffield houses. Knives that 
will not last through the dissection of a Japanese 
fowl were surely never of British origin, hat is 
necessary if Great Britain is to maintain or extend 
its connection in Japan, is that manufacturers of 
high standing should establish branch houses in the 
country or send as representatives first-rate busi- 
ness men capable of pushing the trade in the same 
way as it is md in the home markets. No 
doubt some few of the best known firms are re- 
presented by houses of old standing in Yokohama 
and other treaty ports, but this is not sufficient at 
the present day. We sy to have to say so, 
but there can be little doubt that the British 
merchant in Japan is behind the age, and is 
slow to recognise the increase of competition, or 
if he does, has not energy enough to meet and 
overcome it. ° The good old days when a merchant 
sat in his office and the native came and asked for 
his goods as a favour, are gone never to return. 
There are exceptions of course, and some English 
firms do push their business, but they are as a rule 
merchants only, and not the direct representatives 
of makers, and in some cases they put their own 
names on the material that they sell in Japan. 
Engines and boilers are to be seen with agents’ 
names only affixed to them, although the Japanese 
officials firmly believe them to be those of the 
makers. This is to be deprecated, as such a pro- 
ceeding can only lead to the introduction into the 
country of an inferior class of machinery, it being 
well known that no first-rate firm will allow any 
name but their own to appear on their manufac- 
tures. This is a matter of special importance in 
the first instance when dealing with a country 
where the requirements for iron and steel manufac- 
tures are increasing, and are likely to do so for 
some years to come. 

We cannot hold out hopes, however, that the 
demand for iron and steel goods other than pig 
iron, rails, bars, and plates will be maintained for 
any lengthened period, fora time will come when 
the enterprise of the people will have established 
manufactories sufficient to supply most of their 





requirements in this branch ; and should the exist- 
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ing treaties be ultimately abolished and the country 
thrown open to foreign trade, as is certain to be the 
case before long, this end will be attained all the 
sooner, as foreign capital will be quickly attracted 
to a country where labour is cheap and easily 
adapted to any trade, and where the security of life 
and property is good. It is a matter of uncertainty 
as yet whether Japan will ever be able to dispense 
entirely with foreign manufactured iron and steel, 
for while coal is abundant and of good quality, iron 
ore has not been discovered in sufficient quantities 
or in such favourable localities to insure its being 
utilised so as to compete with the imported article. 

The best suggestion we can offer is that the 
responsible heads of some of the leading firms in the 
iron and steel trades and manufacturing engineers 
should visit Japan and judge for themselves as to 
the probabilities of that country being a good 
market for their manufactures, and at the same 
time obtain a knowledge of what suits the require- 
ments of the people, and the extent of the competi- 
tion to be encountered. 





RAILWAYS IN INDIA. 

In the year 1877 there was a very substantial 
addition to the length of railways open for traffic in 
India. At the end of the year the figures stood at 
14,068 miles, which is an advance of 1204 miles 
upon the preceding year, a greater increase than has 
ever yet been made in a single year. A substantial 
proportion of the increase was made up of the 
frontier railways, which have been constructed to aid 
the transport of troops and stores to repel an in- 
vasion from the north-west. Of course these 
military lines earn very little from the commercial 
transport of goods and passengers, and hence the 
earnings of the system show no corresponding in- 
crease to its extension. Indeed, they show a 
decrease, and, as the working expenses have 
augmented, the net earnings have fallen from 
9,74,18,219 rupees to 9,35,39,461 rupees, or 
38,78,758 rupees, a very substantial loss, equal to 
.57 per cent. on the total capital cost. However, 
in spite of this the Indian railways earned 5.33 per 
cent. on the capital invested in them in the year 
1887. The East Indian Railway and its branches 
did the lion’s share of the work, yielding 8.33 per 
cent, on a capital of 38,931,8571. (taking the rupee 
at two shillings). The Imperial and Provincial 
State lines earned 3.09 per cent. on a capital of 
73,477,076l. The lines in the hands of the assisted 
companies yielded 3.78 per cent. on 3,722,5141., 
and the Native State lines 2.58 per cent. on 
5,208, 3001. 

The falling off in the receipts did not occur in 
the passenger traffic, which showed an increase of 
7.87 per cent. in numbers carried, of 5.03 per cent. 
in mileage, and 5.01 percent. in receipts. The in- 
crease of passengers scarcely equalled the increase 
in length of line open, the number of passengers 
per open mile being 7027 in 1887 against 7047 in 
1886. The average receipts per coaching train mile 
were 3.24rupees. It was in the goods traffic that 
the reduction occurred, there being a decrease of 
5070 per cent. in the ton mileage, as compared with 
the preceding year, although the total tonnage of 
goods lifted showed an increase of 3.16 per cent. 
The receipts for goods traffic showed a decrease of 
3.69 per cent., while the number of tons of goods 
carried per mile open was 1487 in 1887 as com- 
pared with 1560 in 1886, and 1565 in 1885. 
The average receipts per goods train mile were 
4.39 rupees, varying from 7.80 rupees on the 
Bombay, Baroda, and Central India Railway, 
broad gauge, to 1.63 rupees on the Bengal Central 
Railway, which is also broad gauge. The extremes 
onthe metre gauge lines were 3.91 rupees and 2.02 
rupees. The expenses per train for all lines averaged 
1.99 rupees, and were lowest on the Judpore Rail- 
way, 1.35 rupees. 

By March 31 of the present year additional 
315 miles of line had been opened, and 2487 more 
miles were sanctioned for construction, of which 
1857} miles are under construction by the State, 
448} miles by Native States, and 181 miles by 
guaranteed, assisted, and other companies. In 
Burmah 220 miles are under construction between 
Toungoo and Mandalay, of which a considerable 
portion is practically complete. On an average 
24,000 labourers have been daily employed on the 
works during the past year. A line is also being 
projected to open up a route into Bengal-Assam, 
and to serve the districts lying east of the River 
Megna. It will run from the port of Chittagong 





vid Lansan, Bhardarpur, and Lumding to Makum 
on the Dibru-Sadiya Railway, and includes branches 
from Laksman to Chandpur, and from Lumding to 
Gauhati. The total length of the line and branches 
is 742 miles, estimated to cost 6514 lakhs of rupees. 
(A lakh is nominally equal to 10,0001.) 

The coalfields of India are being gradually opened 
up by the construction of mineral lines. The 
East Indian Railway uses Bengal coal alone, which 
it gets at 2.18 rupees per ton, and the same coal is 
used on thirteen other lines. The Rampore coal- 
field is being explored by trial pits; the Jherria 
coalfields only want a branch some 10 or 12 miles 
long to connect them to the main Bengal-Nagpur 
line. Coal has been found in Kali Valley in 
Upper Burmah in a seam 10 ft. thick, which, un- 
fortunately, dips at an angle of 45 deg. From the 
Warora pit 113,073 tons of coal were obtained last 
year, and from the Umaria Colliery 25,548 tons. 
The Dandot Colliery has just been started, and 
inclines have been laid to carry the coal down to 
the main line at Kalapani Station. The railway is 
being pushed up to the Singareni coalfield, where 
one a isin working order, and two more are being 
sunk. 

Another promising source of fuel for railway 
purposes is the petroleum bearing area at Khatun. 
It is computed that any of the wells already sunk 
will supply more than enough oil for the Sind- 
Pishin section of the North-Western Railway. 
Boring tools have been obtained from Canada, and 
attempts are being made to find light oils. The 
oil discovered at moderate depths is heavy, and 
there is some doubt whether it will run through a 
pipe line on account of its viscosity. If not it 
cannot be utilised to any extent unless a railway be 
constructed to join the main line at Sibi, an under- 
taking estimated at quarter of a million sterling. 

It is a matter for regret that the returns of the 
Indian railways have fallen off, since the loss of 
revenue is likely to damp the little ardour the 
Government has for railway construction. It must be 
remembered that the whole of the lines do not 
belong to the State, and that, therefore, the very 
satisfactory average dividend earned over the entire 
country does not come into the Imperial coffers. 
In fact the Government had to put up with a net 
loss of more than 98 lakhs of rupees last year on its 
railway affairs. Part of this consisted of interest 
on unopened works, and part went toa sinking fund 
designed eventually to reproduce the capital. But, 
however appropriated, it stands as a loss in the 
official records, and will have a chilling effect on all 
schemes not actually launched. The immense 
benefits which accrue to the people and the country 
by the opening of railways cannot be put intoa 
ledger by an accountant, and are apt to be forgotten. 
The permanent official judges of these things by 
arithmetic, and forgets that statesmanship takes 
account of matters which do not fall within the 
domain of figures. 





WARSHIPS OF THE FUTURE. 
(Concluded from page 191.) 

To admit that it is the duty of the torpedo boat 
to defend the battle ship is, Admiral Albini goes on 
to say, to recognise the impotence of the large ship 
against her puny adversary, and if in order to exist 
the ships must depend on the support of these 
satellites we must confess that their existence 
would not be justified, and that it would be better 
to give up building them in future. How the 
torpedo boat can contribute efficaciously to the 
defence of a large ship he fails, he says, to under- 
stand, and the reason is evident. If they keep 
within the distance of 400 yards from the ship they 
will in no way impede the attack, seeing that if the 
enemy's torpedo boat reaches that limit, even 
though heavily cannonaded, she will have fulfilled 
her mission, as she will have been able to launch 
her torpedo at the striking range. If they keep 
between 400 and 1000 yards off they will interfere 
with the fire of the ship’s artillery, which is much 
more efficacious than that of her satellite, because 
better distributed, more rapid, and more powerful. 
If on the other hand they remain within the orbit 
of the ship at a distance beyond 1500 yards, they 
will afford no protection at all, because though 
barring one door of approach they will leave a dozen 
open. 

Phe torpedo, however, is certain to be much 
developed, but in proportion as it expands so the 
advantage of building special vessels for its use will 
disappear, because the greater space and weight 





required will not permit the present small dimen- 
sions of the vessels to be preserved, and in increas- 
ing the size of the ship the necessity will be felt of 
endowing it with those prerogatives which were 
sacrificed to the power of the torpedo, and thus by 
gradual steps the torpedo boat will be converted 
into the large ship, using the new form of torpedo 
under the same conditions as her adversary. That 
vessel will win the day in which the best combina- 
tion has been made of all existing weapons, but 
the torpedo boat will have then become a battle- 
ship. 

If the question is asked, in what way and for 
what reason the torpedo itself will be developed, 
the reply is that the torpedo must follow the analo- 
gous progress which led from the 25-ton gun to that 
of 100 tons. In other words, the eternal struggle 
between offence and defence will shortly be ex- 
tended to the torpedo and the hull of aship. So 
long as the torpedo was confined to small special 
craft of slow speed, and consequently its power was 
not fully shown, it was natural that naval architects 
should not look upon it asa serious danger ; but from 
the moment when a considerable increase of speed 
was given both to the weapon itself and the boat 
which carried it, the necessity of providing defence 
against it becomes obvious. The struggle has thus 
commenced. If the latest ships are fairly furnished 
with protection, we must anticipate that the tor- 
pedo will shortly be considerably developed, and 
will carry charges of 400 lb. and above, and will 
probably take the form of a penetrating projectile 
discharged from a subaqueous gun. Whatever 
increase of power may be given to it the torpedo 
will remain one of the most formidable weapons of 
the large ship, but it will certainly never realise 
the ambitious aim of causing the large ship to dis- 
appear. Just as the great rise in the power of 
artillery led to the entire abandonment of the old 
form of ship, and from the Monitor type we have 
progressed to the Duilio and the Lepanto, so if it is 
intended to oppose the rising power of subaqueous 
weapons by ships which are entirely secure against 
their attack, we must give up the old ideas and seek 
inspiration for the constructions of the future at a 
new fount. Battle-ships will have to be built prin- 
cipally with a view to resist with immunity the 
attack of torpedoes and to avoid being sunk by 
artillery fire. All other qualities must be satisfied 
only within restricted limits, that is to say their 
measure must be determined in conformity with a 
not too great extension of size and of cost; those 
qualities which have been given up in order to 
secure invulnerability being assigned to special 
vessels. 

Naval opinion will be slow to admit the principle 
of saerificing in a battle-ship many qualities which 
in the present day are esteemed of great value, in 
order to secure that of unsinkability, but imperious 
necessity calls for the adoption of this principle 
inasmuch as the absolutely necessary condition of 
fighting at sea is that a vessel should float. To this 
quality, obtained in its most complete form, every 
other consideration must yield. It is not sufficient 
solely to prevent the ship going to the bottom, but 
she must be kept in a condition of complete effi- 
ciency, for it will be of little use in a combat to 
have a ship which, though she does not actually 
sink, is unable to manceuvre and to fight. 

It is certainly by no means an insoluble problem 
in the present day to construct a ship possessing the 
required qualities of high speed, invulnerability to 
the attack of present and future torpedoes, un- 
sinkable by guns, and provided with great offensive 
power and handiness, though the enormous cost of 
such colossal structures is a most powerful obstacle 
to their creation. No nation, however wealthy, 
could afford to construct its fleets of units, each one 
of which represents an immense expenditure, even 
though held superior to many others of inferior 
power, because the invulnerability and power ac- 
quired by this expenditure cannot guarantee the 
Colossus against the dangers of disasters at sea, fire, 
explosions of boilers, and other possible cata- 
strophes, nor against other still more potent agents 
of destruction which the future may have in store. 

Being unable to obtain the necessary complete 
resistance to sinking when the endeavour is made 
to fulfil all the other requirements, the necessity 
will become more and more obvious, as time goes on, 
of obtaining that quality by sacrificing some other 
conspicuous characteristic of the ship. Among all 
the factors which now constitute the military power 
of a ship that of velocity is without doubt the most 
prized, and also the one which has been the chief 














Sept. 21, 1888.] 





ENGINEERING. 


285 








cause of the increase of cost, as well as that which 
more especially precludes the adoption of a form 
and construction of the hull which would be better 
able to resist the offensive development of sub- 
aqueous weapons. 

It is the velocity therefore which will have to be 
sacrificed to the advance of the new weapons. This 
sacrifice will be no doubt strenuously opposed, as 
speed is always dear to the sailor, accustomed to 
associate this quality as a leading feature in a good 
design of ship, but the supreme law of the safety of 
the ship will force its adoption. Between the 
alternative of accepting the perpetual danger of 
being sent to the bottom at any moment or of giving 
up an excess of speed, no hesitation is possible in 
adopting this latter solution, however painful the 
decision may be. This modification in the quali- 
ties of a battle-ship will naturally not be by itself 
a solution of the problem, and it will have to be 
followed by others, but as the most radical, and 
perhaps the most contested, its consequences de- 
serve examination. 

For battle-ships a sensible excess of speed over 
an adversary was a distinct advantage, when the 
guns were ranged along the broadside, because 
in that case the swifter ship could assume a position 
from which she could attack the other without 
being herself attacked. It was also an advantage 
when the attack by ramming was thought likely to 
be adopted ; but in the present day the system of 
rotating platforms, which defends equally nearly all 
the points of the horizon, has caused this advantage 
to disappear. The modern systems of construction 
and torpedoes having led to an abandonment of the 
attack by ramming have also contributed to this 
result. High spéed was retained as a principal 
defence against the attack of torpedoes, and this 
was in part justified, when the velocity of the tor- 
pedoes was only about half that of the ship. At 
present both the torpedo and the torpedo boat 
possess a speed considerably greater than that of 
the battle-ship, and in consequence speed can no 
longer be considered as an arm of defence for these 
last. A superiority of speed is not of very great 
advantage in the phases of a combat, because the 
pauses arising from the necessity of manceuvring 
interfere with its advantage being realised. The 
superiority of speed, it is true, confers the power 
of choice in accepting or refusing an action, but the 
occasions are rare and exceptional when a com- 
mander would be justified in making use of the 
latter prerogative. 

A reasonable diminution in speed produces no 
deleterious consequences in case of an artillery 
combat, when it is sacrificed to obtain immunity 
against torpedoes. Between a Duilio or an Italia, 
possessing a speed of fifteen knots, but liable 
to be sunk by the explosion of a torpedo, and 
a ship of nearly equal power and of less velocity 
but invulnerable to the attack of a dozen torpedoes, 
the choice cannot be doubtful. For that reason 
sooner or later large battle-ships will have to accept 
a sacrifice of speed in order to obtain immunity to 
torpedo attack. 

Without doubt many will dispute these conclu- 
sions, pointing out that inferior speed leads to 
impotence, because the quicker ship can always 
withdraw from the attack of the slower, and that 
the latter cannot escape ramming by the former. 
These critics forget, however, that speed given to a 
structure which can be easily sent to the bottom is 
ephemeral, and that an effective protection against 
torpedo attack will in a large measure be a defence 
also against ramming. Experience, however, will in 
the end dispose of these and other objections, as it 
will demonstrate that superiority of speed, if unac- 
companied with invulnerability, is no secure gua- 
rantee of being able to take flight, because the high 
power and accuracy at great distances of the guns 
of the future will easily clip the wings of the fugi- 
tive. If the quicker vessel is reduced to flight on 
the appearance of the slower one, that signifies that 
the latter will be master of the field, remaining 
where it chooses, and where necessary to attain its 
object, for it cannot be contested that a ship should 
always havesomefixed purpose to fulfil, and not alone 
that of flight. The slow ship, invulnerable to tor- 
pedoes, can always force her swift though vul- 
nerable rival to quit any particular spot, whilst the 
same compulsion can never be exercised upon her, 
whether she manceuvres furnished with nets or 
without, and that for reasons which are self-evident. 

To sum up, the renunciation of an excess of speed 
in order to obtain security against torpedoes is the 
means most adapted for clearly defining the réle of 








such battle-ship, and for rendering her more effi- 
catious in the field of action for which she is 
destined, This difference of speed between the 
more powerful vessels and those of less size will be 
accepted in future as the lesser speed of the line- 
of-battle ship in presence of a frigate, and of the 
frigate as compared with the corvette, was accepted 
in former days. Every ship must have some one 
factor largely developed at the expense of some 
other less essential for her particular duties. 
Future fleets must have their Uhlans, their heavy 
cavalry, and their light artillery, but their real 
fighting strength will consist of large vessels of 
reduced speed but unsinkable, and against these 
the assaults of an enemy who has preferred speed to 
unsinkability will prove fruitless. 

The sacrifice of a portion of the speed will be 
principally due to the necessity of providing the 
hull with projecting coffers or plating with free 
circulation of the water, as a protection against 
torpedoes ; their distance from the hull being de- 
termined by the explosive charge of the torpedo. 
Without discussing their details or form Admiral 
Albini holds that this mode of protection, giving 
free access to water, is the only one on which 
reliance can be placed. It should project at least 
13 ft. from the hull. 

A reduction in the speed will not suffice by 
itself to furnish means of giving adequate protec- 
tion to the hull, and a considerable diminution in 
the armour now applied to ships will, he considers, 
have to be effected. With the existing power of 
guns, which is susceptible of being largely increased, 
the practical superiority of the gun over armour 
may henceforth be assumed as incontestible. 

Guns are even now in existence which develop 
an energy of 70,000 foot-tons and can perforate 
over 30 in. of the best armour. It is useless to 
look for adequate protection by increasing the 
thickness of armour plates. The wisest course is to 
make use of a large portion of the excessive weight 
of armour in a manner which will really contribute 
to the safety of the vessel. 

This reduction will also have its strenuous 
opponents; as a system of defence which has 
entailed much time, study, and cost, will not be 
readily abandoned. The change will consequently 
be gradual, but in the end the imperious necessity 
of making the ship unsinkable will force its ac- 
ceptance. 

It is difficult to fix the limit to which this reduc- 
tion in armour will descend, as it will depend in 
great measure on the various duties assigned to 
the vessels and on the development of the smaller 
classes of guns. Admiral Albini holds that for all 
parts of the ship above the water-line which are 
not intended to contribute to the floating power, 
and which must be protected by vertical plating, 
the thickness of the armour should be determined 
by the penetrating power capable of being developed 
in quick-fire guns, or in light guns of such moderate 
weight that large numbers can be carried. As it is 
impossible to associate high penetrating power with 
rapid fire without a considerable increase of weight 
and space, he considers the 6-in. gun as about the 
limit to which this system can be advantageously 
applied. 

Good armour, 12 in. thick, is impenetrable to all 
the class of quick-fire weapons, and this thickness 
for vertical protection should not be exceeded. A 
ship, secure in this manner against the quick-fire 
shell attack, realises that prudent measure of defence 
which will justify her undertaking a combat, accept- 
ing the risk of some fortunate shot from the big 
guns paralysing a portion of her armament. Ships 
have been exposed to this risk at every period, as 
one of the hard necessities of warfare. Moreover, 
it is a danger which may be accepted all the more 
readily if its acceptance conduces to insure floating 
power in presence of torpedo attack, for even with 
all the guns disabled the ship still floats and can 
manceuvre, steer, and attempt aram attack, whereas 
with a large breach in her hull she will sink, not- 
withstanding that her guns are uninjured. 

The experience of late naval actions tends to con- 
firm that gained in the old wars to the effect that 
even a heavy and sustained fire produces compara- 
tively small results as far as disabling the guns and 
their mechanism is concerned. It was the repeated 
destruction of the gunners of the Huascar, which 
brought about her surrender. It is therefore desir- 
able to make the guns of the future automatic as 
much as possible. By reducing the number of men 
engaged and substituting machinery, the effect of 
fire will be less injurious. 





The abandonment of excessive thicknesses of 
armour because incapable of withstanding the power 
of very large guns, will lead naturally to a dis- 
position to give up the big guns themselves, as 
beyond the requirements of the case, but there are 
obvious reasons against this proceeding. Where 
great power is available it can be employed as 
needed. If one motive is removed another easily 
appears. The large gun, as it is able to respond to 
various requirements, will be retained for a con- 
siderable period, though perhaps applied in smaller 
numbers, as a preventive to a fresh expansion of 
armour. Under many circumstances one hit from 
a big gun is more efficacious than a salvo of smaller 
projectiles, and for high effect at long range no other 
gun can be substituted, as the reduction in thickness 
of the armour carried by ships will not bring about 
a similar reduction in land defences, where weight 
is of no consideration. 

With the development of new explosives shell fire 
against the unarmoured parts of a ship will be 
largely used, and the big gun possesses great power 
in this direction ; the calibres of guns will probably 
be increased to gain greater effect in this nature 
of fire. Against the horizontal armour of the future 
the large gun is the only one which is likely to 
inflict serious injury, particularly at short range and 
with plunging fire. On the whole the abandon- 
ment of the big gun would be a very ill-advised 
step. 

The reduction in vertical armour for the pro- 
tection of the guns will enable the horizontal 
armour to be largely increased. Though hotly dis- 
puted, Admiral Albini thinks there can be little 
question as to the superiority of horizontal over 
vertical protection. 

If the chief object which armour is intended to 
subserve is that of rendering a ship unsinkable and 
of maintaining her motive power in full efficiency, 
both now and also in the future, this result can be 
attained by horizontal armour, whilst impossible 
with vertical armour, for the simple reason that one 
system is penetrable by artillery fire and the other 
is not; at least within the limits of a reasonable 
thickness of plating. More than 32 in. of armour 
is necessary to resist the present guns, and the 
racking effect of these huge projectiles is such that 
a very large addition will probably have to be made 
to the supporting structures in order to prevent the 
whole side being forced in. The total weight be- 
comes so great as to be inadmissible in practice. 

If the vertical armour is perforated the life of the 
ship is absolutely menaced, not only because the 
engines, boilers, magazines, and other vital organs 
are exposed, but from the large openings for ingress 
of water which will be formed, hazarding the sink- 
ing of the ship. A single hit from the 100-ton gun 
may produce this sudden catastrophe. Nor can it 
be hoped that the disaster can be avoided by relying 
on the small chance of a projectile hitting the water- 
line, such precision being in fact unnecessary. 
Any one who has witnessed firing trials of the 100- 
ton gun against armour must be convinced that 
even striking a yard above the water-line, the 
injury will extend to a considerable depth below it, 
for the damage caused is not of the nature of 
a round hole, but of a wide breach. With 
horizontal armour, on the other hand, this danger 
does not exist, as good 4-in. steel plating 
placed 45 in. below the water-line cannot be 
pierced under the actual conditions of naval war- 
fare, as it is not possible to hit it so as to pierce it. 
Up to 2500 yards there is complete immunity to 
shot, as their path is practically tangential to the 
surface of the armour. At 2500 yards the angle of 
impact would be 5 deg., insufficient for perforating. 
Only at 4000 yards, when the angle of descent 
becomes 15 deg., is any danger to be anticipated, 
but at this distance the attempt to fire at the 
water-line is out of question, the chance of hitting 
being 1 in 1000. 

If, in addition, the armour is surmounted with 
cells 45 in. high, filled with gas coke, it will be 
able to resist even the fire of the future giant guns, 
not only on account of the united resistance of the 
two materials to the energy of the shot, but also 
on account of the deflecting power which the coke 
will oppose to the projectile at the angles of descent 
under which they will strike its surface. 

Admiral Albini claims that coke is the best 
substance for this purpose, as it can be used asa 
combustible if needed, is of small cost, is not liable 
to spontaneous combustion when packed in inclosed 





spaces, has only one-fourth quarter the weight of 
coal, and he has proved by experiment that it is 


ENGINEERING. 





[Sepr. 21, 1888. 








WARSHIPS OF THE FUTURE. 


Fig .1. 

































































more resisting than coal to the blow of the shot and 
tends more to deflect it. 

Notwithstanding these advantages it will be im- 
possible to stop the rupture of the underlying 
armour, if a highly developed curve is given to it, 
instead of being placed flat. The curved protecting 
deck gives more space for the engines and diminishes 
the quantity of water which can flow into the cel- 
lular spaces, but is easily perforated, and, as regards 
keeping the vessel afloat, inferior to the flat deck. 

In addition to maintaining the power of floating, 
horizontal protection has the following advantages : 
Greater security against a ramming blow ; the ship 
is equally protected throughout her whole length ; 
gives greater freedom to the mode of arranging 
the armour-protected guns ; is a measure of defence 
against high angle fire from land guns ; economy in 
cost of protection ; and lastly, less probability of 
being struck, as the very flat trajectory of modern 
guns make it easy to hit a vertical target, whilst a 
very small error suffices to miss a horizontal one. 

Objections will be raised to the advantages here 
attributed to horizontal armour, that if vertical 
plating is no guarantee against the few powerful 
guns now existing, it will do better against shells 
filled with high explosives from smaller guns, which 
will break up against the armour before penetrating, 
whereas in the other case they can freely penetrate 
and develop their full explosive effect. 

In reply, Admiral Albini points to the increasing 
numbers of very heavy guns now carried. The 
assertion, also, that vertical armour is proof against 
shells is not entirely the case. With the steel shells 
now in use armour of considerable thickness can be 
pierced even by second-class guns, so that, unless 
recourse be had to complete protection by means of 
very thick armour, which is inconsistent with the 
design of a ship of moderate size, all attempts to 
adopt armour as a defence against modern shells is 
illusory. 

Even if it be admitted that vertical armour is a 
defence against the shells of second and third-class 
guns, its inferiority of protection as compared with 
horizontal armour will always be evident, as in the 
end we are compelled to conclude that a vessel pro- 
tected with vertical armour will be defended against 
the fire of small shells, but is exposed to being sunk 
by big guns, whilst horizontal armour is a complete 
protection against both modes of attack. In fact, 
if a shell from a 100-ton gun strikes a little above 
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Figs. 1,2, and 8. Battle Ship: 
Armament 4 100-ton guns. 
18 6-in. guns. 
28 rapid-fire guns. 
50 machine guns, 


Total 100 guns. 


the water-line, it will in most cases explode in the 
spaces above the cellular structures without damag- 
ing the vital organs of the ship, but if it explodes 
within the cells, experiment has shown that the effect 
will be limited to destroying the covering plating of 
the cells without breaking in the underlying armour. 
Even if many shot of this nature should strike at 
different points of the horizontal zone, they would 
have no influence on the stability of the ship, nor 
on the proper functioning of the organs of offence, 
as the cellular belt contains no vital organs and 
should be considered solely as a zone of support to 
the structure above it, and in consequence may be 
frequently hit without being reduced to a condition 
of not being able to fulfil its function, and being 
also full of coke, may be pierced in a hundred places 
without admitting a sufficient quantity of water to 
do any harm. 

In view of the superior powers of resistance to 
the attack of large and small guns which horizontal 
armour has been shown to possess, Admiral Albini 
concludes that it is the form of protection best 
adapted for use in the future, Another modifica- 





tion which will prove both necessary and advan- 
tageous, will be that of giving greater manceuvring 
power, and greater protection to the propellers, 
against the injuries of torpedoes. The first quality 
is rendered indispensable in order to remedy in part 
the defects arising from a reduction in the speed, 
the other is suggested by the necessity of diminishing 
the danger of the ships being disabled by numerous 
torpedo attacks and of attempts to injure the rudder 
and propellers. This necessity becomes evident 
when we consider that the advantages resulting 
from the prudent principle already carried out for 
some time of duplicating the most important organs 
of the ship lose half their value unless the principle 
is applied also to the propellers and rudder. 

A ship which is disabled in her means of propul- 
sion is irretrievably doomed. That this danger is 
not remote is proved by the fact that the results of 
firing torpedoes against a ship in motion show that 
the tendency of errors in aim is to make the 
torpedoes pass near the stern of the ship, and if 
they explode there, there can be no doubt that the 
screws and the rudder will be disabled, as it is very 
difficult to properly protect this portion of the ship. 
Admiral Albini considers that the best means of 
avoiding this danger is to make both ends of the 
ship exactly alike, with screws and a rudder at each 
end, which can be used either for increasing the 
power of manceuvring or as a substitute when one 
extremity is disabled. 

In conclusion, he holds that the battle-ship, far 
from disappearing from the high seas, will become 
more powerful than ever, subject to the following 
modifications : 

Displacement, approximately the same as that of 
the latest battle-ships, with symmetrical ends, both 
provided with rudders and screws. 

Great beam, with defence against torpedoes by 
means of projecting plating, leaving a free passage 
to the water. 

The hull unsinkable by the fire of heavy artillery 
by means of horizontal steel armour 4 in. thick 
Me 45 in. below the water-line, and covered by 
a layer of coke of equal depth. 

The armamenttoconsist of four guns of great power 
placed in barbettes, two at the bow and two at the 
stern, protected by 12 in. of armour at an angle of 
25 =e. , with an external covering of coke a yard 
thick. 

The central battery to be in two tiers placed high 
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Figs. 4, 5, and 6. Cruiser with automatic gun- 
mountings and a permanent system of nets : 


Armament 30 6-in. guns, 
20 57 mm. rapid-fire guns. 
Total 50 guns, 
Figs. 7 and 8. Cruiser with automatic gun- 
mountings : 


Armament 28 6-in. guns. 
12 57 mm. rapid-fire guns. 


Total 40 guns. 
































above the water-line, and to consist of light 
artillery made automatic as much as possible ; not 
less than twenty 6-in., and forty rapid-fire guns, 
to be carried. 

Speed, under six hours continuous trial, to be 
about twelve knots. 

Admiral Albini’s design for a battle-ship is shown 
by Figs. 1 to 3 on the opposite page. 

Turning to details, Admiral Albini dwells upon 
the necessity of providing adequate protection for 
the commander of the ship, which he thinks can 
best be realised by a number of positions which will 
conceal the actual place of the captain from the 
enemy. For second-class battle-ships he suggests 
a vessel of about 7000 tons displacement, and mean 
speed twenty knots, protected by a horizontal deck 
2 in. thick placed about 5 ft. below the water-line, 
with coal above in cellular spaces. She should 
carry two 10-in. guns, one at each end, and forty 
rapid-fire guns on various superstructures, placed at 
a great height above the sea, to which he would 
add the novel disposition of six mortars able to 





throw to fifty — distance a charge of explosive 
gelatine 1000 lb. in weight. 























He finds greater difficulty in determining the 
form and dimensions of the smaller classes of 


vessels. He points out that any endeavour to 
make these vessels capable of engaging larger and 
more formidable types can only result in failure, 
and therefore that their offensive powers should be 
strictly limited to the performance of the duties for 
which they are intended. 

This duty he holds to be principally that of being 
able to encounter with a great excess of power 
armed merchant ships. As in this case there will 
be no armour to penetrate, this excess of power is 
best attained by the possession of a very large 
number of guns, ranged perhaps in two tiers, the 
lower composed of at least twelve guns not exceed- 
ing 5or 6 tons in weight, but of large calibre, not 
less than 10 in., specially intended to fire large 
shells filled with a high explosive. The upper tier 
to consist of at least twenty rapid-fire guns capable 
of being used on either broadside. They, as a 
natural accompaniment, possess high speed and an 
armoured deck below the water-line. In these 
ships the part above the water will probably be 
constructed so as to be able to receive a permanent 





arrangement of nets as a defence against torpedoes. 
Figs. 4 to 8 on the present page illustrate two types 
which he suggests. 

Smaller vessels of the same type will also be re- 
quired. They will differ but little from the others 
except that they will carry fewer guns. 

The despatch vessel or naval scout will in the 
future hold a very important position among the 
smaller class of ships. Many persons think that in 
the despatch vessel everything should be sacrificed 
to attaining a very high speed, and consequently 
that she should be entirely without armament, since 
every pound of weight devoted to this interferes 
with her possessing that fractional excess of speed 
which will constitute her superiority over her adver- 

She should never stop to accept an action, 
as that would retard her mission, which is to gain 
and give information. Admiral Albini does not 
support this view, holding that in practice it would 
be very difficult to utilise these minute differences, 
whose effect within the limits of the weight of the 
armament of such a vessel can be neutralised by 
the circumstances of the weather, the heel of the 
ship under the effect of the wind, the length of time 
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she has been under steam, and other very slight 
causes. To be without any armament would rather 
impede than facilitate the execution of her duties. 
If an unarmed scout meets an armed one the latter 
would prevent her flying by engaging her, and the 
small superiority of speed would not enable her to 
escape the projectiles of her adversary. An arma- 
ment for these vessels of two 36-pounder guns at 
the bow and two at the stern, mounted together on 
revolving platforms, would, he considers, fulfil all 
requirements. 





NOTES. 
A New Form or Sarety Boizer. 

A rorm of boiler for the instantaneous genera- 
tion of steam, possessing some peculiarities, was 
recently described in a paper read before the French 
Society of Civil Engineers by M. Lesourd. The 
apparatus, which is manufactured by Messrs. Ser- 
pollet Brothers, consists of a thick wrought-iron 
tube, of any convenient diameter, which is flattened 
at a temperature below the welding point, till its 
internal walls are almost in contact, a section of the 
tube showing only a straight line the thickness of a 
hair. The tube is coiled into any convenient 
shape, and is exposed to the direct heat of the 
furnace. Culd water being forced in at one end 
by a pump issues from the other as steam, the 
pressure and dryness of which depend on the tem- 
perature of the tube. It is stated that no furring 
or scaling up of the tube takes place, as the high 
velocity with which the steam passes through 
breaks up and carries along with it any deposit at 
the very instant of its formation. The largest 
boiler yet constructed by Messrs. Serpollet is a 
ten-horse one, which has proved perfectly suc- 
cessful, and they are now about to extend the 
system to steam generators for torpedo boats and 
similar work. 


Uxtrra-Rep Rays anp PHOSPHORESCENCE. 

Dr. Lommel, the well-known authority on optics, 
has demonstrated that the focus of ultra-red rays 
may be rendered visible by means of phosphores- 
cence, just as Tyndall demonstrated their heating 
power by setting fire to tinder in the focus. Bal- 
main’s luminous paint, or better still a greenish-blue 
phosphorescent calcium sulphide prepared by Dr. 
Lommel, is rendered brightly phosphorescent by 
the ultra-red rays, if it has previously been feebly 
excited by ordinary daylight. If a transparent 
screen be made of this substance by spreading a 
layer of the powder between two glass plates 
cemented at the edges, the ultra-red region of the 
spectrum may be shown in greenish-blue phos- 
phorescence near the red end of the spectrum, both 
on the front and back of the glass. If the dark 
focus is received on it, it appears as a bright spot 
on a feebly luminous ground, which by-and-by 
changes into a black spot. Dr. Lommel uses a 
solution of nigrosine in chloroform or alcohol in 
preference to a solution of iodine or bisulphide of 
carbon. Of these the chloroform solution is far 
more diathermanous than the alcohol solution ; but 
the latter gives a smaller focus and consequently 
does not blacken the screen so rapidly. The flame 
of a gas jet or a lamp is sufficient to show the 
phenomenon. By means of a spherical flask, or of 
a lens with interposition of a plane parallel trough 
filled with the black liquid, a sharp bright positive 
image of the flame is received on the screen. After 
the radiation has ceased this lasts with continually 
decreasing intensity and then turns into a dark or 
negative image on a brighter ground. This is, as 
Dr. Lommel remarks, a kind of photography by 
means of invisible ultra-red rays. 


LuBRICATION OF SPINDLES witH Licut O11. 

Ata recent meeting of the New England Cotton 
Manufacturers’ Association, General W. F. Draper 
presented a paper containing a record of dynamo- 
metric results obtained from the power required to 
operate a spinning frame containing 192 Whitin 
spindles making number 40 yarn, the varying con- 
dition being the lubrication with different kinds of 
oil. Two sets of observations were made ; one with 
the cylinder and spindles only running, giving the 
power necessary torun the frame doing no work, 
and with the rolls stopped, and the other while the 
frame was in operation ; the mean of the power re- 
quired when the bobbin was seven-eighths full and 
with the bobbin empty but beginning to spin, being 
considered the average power to run the frame. The 
lubrication, known by local trade names, consisted 
of oils made from petroleum with a slight admixture 





of animal oil in nearly every instance, although 
two of the oils are believed to have been pure 
mineral oils. The summary of the results is as 
follows : 

Spindles to Horse-Power. 
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These results show a saving in power of some 12 to 
13 per cent. between the extremes, but a larger 
quantity of the lighter oil wasused. The total cost 
of power being taken at 40 dols. per annum, the 
difference in annual cost of power under these 
extremes of lubrication would amount, in a 50,000 
spindle mill, to 2160dols. in one instance, and 
2320 dols. in the other, for the spinning alone. 
These investigations are to be continued for the 
purpose of examining mule spindles, and also the 
wear of spinning machinery under different con- 
ditions of lubrication. 


RiFLes or SMALL CALIBRE. 

With the introduction of repeating rifles for pur- 
poses of war, a reduction in the calibre of the barrel 
became almost unavoidable. The French Govern- 
ment perceived this at a very early date, and the 
new Lebel rifle issued to the French army has a 
bore slightly less than in. Austria and Germany, 
for economical reasons, retained in their new re- 
peating rifles the calibre of the old breechloaders 
with which their armies had hitherto been furnished. 
This policy, however, has proved to be of the penny 
wise type, as both Governments have now found 
it necessary to adopt the small bore, which has, in 
the first place, the advantages of decreasing the 
weight of the arm and increasing the number of 
cartridges which a soldier can carry with him into 
the field, and since the adoption of the magazine is 
likely to lead to increased rapidity of fire, this be- 
comes a matter of the first importance. Again, as 
the flatness of the trajectory depends, other things 
being equal, on the initial velocity of the shot, 
which, again, is dependent on the ratio of the weight 
of the shot to the powder charge, the small calibre 
has another advantage, for, with a large calibre, the 
ratio of the weight of the shot to that of the powder 
cannot be made to have the most advantageous 
value without increasing the powder charge or un- 
duly diminishing the length of the shot. The former 
plan is out of the question, as the kick of the 
weapon is quite as great as is pleasant to the marks- 
man now, whilst the latter remedy is also incapable 
of adoption, as it would lead to inaccuracy of fire. 
Both these objections can, however, be got over by 
the adoption of the small bore, as the powder charge 
need not be altered, and the length of the bullet 
may be made equal to that found practically to give 
the best results. In the Werndl rifle of the Austrian 
Government, the calibre of which is 11mm., the pitch 
of the rifling corresponds to one turn in 724 mm., 
whilst with the Swiss Hebler rifle, having a calibre 
of 7.5 mm. and an initial velocity of about 1900 ft. 
per second, the pitch is 240 mm. But by thus in- 
creasing the pitch it becomes necessary that the 
bullet should, to take the rifling, be provided with 
a thin outer shell of some harder material than 
lead. In the Lebel rifle a skin of German silver is 
used, and in the new rifle for the British Army it 
is proposed to employ a thin shell of steel for this 
purpose. 


SIBERIAN TRADE A Myrtu. 

A perusal of the imperial decree confirms the 
view we recently expressed that there is no bottom 
at all in the Siberian sea trade, so far as machinery 
is concerned. The ukase specifies that the conces- 
sion of free trade in certain, not all, articles of 
foreign manufacture, is to last only one season— 
the present—in the case of the River Obi, and five 
periods of navigation as regards the more distant 
River Yenesei. The emperor, however, makes a 
reservation that spoils the whole concession, limited 
even as it is, bygiving the Minister of Finance power 
to define and restrict the quantity of the free im- 
ports permitted in any one year. In other words, 
if Councillor Vishnigradsky finds that any par- 
ticular item is being imported in large quantities, 
and the foreign merchants are making any im- 





portant profit out of it, he will be able to blast the 
business at a stroke by merely wiring a prohibition 
to the authorities in Siberia. This, we think, 
knocks the bottom out of the concession and ren- 
ders it a very poor privilege in return for braving 
the navigation risks of the dreaded Kara Sea. As 
for the concession being renewed on its expiry, we 
think it highly doubtful. The privilege has been 
conceded as concerns the Obi only for a single year, 
because the railway already penetrates to that river 
system. Is not the assumption fair, therefore, that 
when the railway reaches the Yenesei, which will 
be the case in the next five years, the concession 
will be curtailed or quashed in that region also? 
Already Russian merchants and manufacturers are 
protesting vigorously against the concession, limited 


as it is, and the Czar’s readiness to abolish the free 


transit across the Caucasus in 1883, in deference to 
the clamour raised at Moscow, may be accepted as 
an assurance that this present agitation will not be 
allowed to pass unheeded. Personally we have 
nothing to allege against Captain Wiggins and 
his fellow promoters, who are doing their best to 
open up a new outlet for trade, and who are not 
responsible for the exaggerated expectations raised 
by ignorant persons from a single perusal of Sir 
Robert Morier’s inflated despatch. What we simply 
wish to point out is, that while the new Siberia 
trade route may provide cargoes for a small ship 
or two a year, it does not afford any opening in 
a large way for English manufactures, and, in 
that respect, it does not appear to us worth 
the attention of the merchants of this country. 
When one compares the marvellous possibilities 
of Africa, to say nothing of our own colonies, 
with the restrictions of Siberia, climatic and ad- 
ministrative, one can hardly understand any am- 
bitious merchant bothering about the Obi and 
Yenesei, when he has the option of a wide variety 
of new openings under the British flag, calculated 
red a little well-directed energy a hundred- 
fold. 
Patents IN DENMARK. 

As there appears to exist a certain amount of 
misconception with reference to Danish patents 
the following information (for which we are in- 
debted to Mr. Viggo C. Eberth, of the International 
Patent Bureau, Copenhagen), will no doubt be of 
interest and value to inventors and patentees. It 
is now frequently the case, that Denmark is left 
out, even when an invention is patented to a con- 
siderable extent. The reasons for this omission 
are probably in some instances a belief, that it may 
perhaps not be worth while going to the expense 
of a Danish patent, but more often the weightier 
one, that the short term of a Danish patent may 
prejudice others admittedly more valuable. Neither 
of these objections is, however, in accordance with 
the actual state of affairs. In the first instance Den- 
mark, although a small country, can boast a consider- 
able all-round consumption, as well as very fair 
means of purchasing. Its industries are, generally 
speaking, prosperous and increasing, and it is only 
natural that manufacturers, in Denmark as else- 
where, on account of growing competition, are 
desirous of getting hold of patented specialities, 
which they can have for themselves.j In reality 
there are also in Denmark many patents which, 
worked under royalty, give the patentees exceed- 
ingly handsome yearly profits, while a number of 
others have been sold for large sums. Of course 
there are inventions which it would be unneces- 
sary to patent in Denmark, such for instance that 
apply to mining, &c., but, otherwise, practical and 
sound inventions are likely to answer. With re- 
gard to the second point, the original term for 
which a Danish patent is now granted, is occasion- 
ally increased to ten years, and prolongation of 
Danish patents is generally granted up to a total 
term of fifteen years. The duration of the Ameri- 
can patent need, however, in no manner be in- 
fluenced by the term of the Danish, as the issue of 
the latter can be left in abeyance pending the issue 
of the former. In order to obtain this delay it is 
requisite to forward a request simultaneous with 
the filing of the application for the patent, asking 
for delay of issue, although the patent may be 
granted, and in this manner the Danish patent can 
be kept pending until the American one is issued. 
Denmark will in all probability get a new patent 
law in the course of another year or two, and the 
term of a patent will no doubt be fixed at fifteen 
years. en the new law has come into operation, 
older inventions will most likely only be considered 
patentable, if applications have already been filed 
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under the old law, and this is an additional reason 
for not omitting to do so, although the present law 
cannot be considered satisfactory. In Sweden and 
Norway, too, inventors often neglect to protect 
their interests, although good and suitable patents 
are likely to prove of value in both these countries. 





TOOTING COLLEGE. 

Tuer famous Roman Catholic community known as 
the Brothers of the Christian Schools, has long taken a 
front rank as an educational body not only in Paris, 
where the order was constituted, but in all parts of the 
world. That it has escaped the persecution to which 
of late so many of the religious orders in France have 
been subjected, speaks alike for the excellence of the 
organisation, and for the admirable skill with which 
it has been able to avoid the almost innumerable pit- 
falls which beset the path of religious bodies in that 
country. Its governing body in Paris controls an army 
of 14,000 teachers, all of them zealously devoted to the 
work of education, a task involving innumerable sacri- 
fices, and the abandonment of nearly all those things 
which most of us, living in the world, are wont to regard 
as necessary to a pleasurable existence. For theChristian 
Brothers, although belonging in no way to the priest- 
hood, are nevertheless committed, on entering their 
order, to follow most of the ascetic rules prescribed for 
monastic establishments. In France the schools belong- 
ing to the Christian Brothers are very numerous and 
extensive; so they are in Belgium; while in the 
United States their colleges in New York, St. Louis, 
San Francisco, and other cities, are celebrated for the 
completeness with which they are established, and the 
thoroughness of the training which they give. In 
Canada, India, Australia, and China the order pos- 
sesses large and flourishing establishments in all 
cases self-supporting, for itis a rule of the Brother- 
hood that no one district shall be benefitted at the 
expense of another. In this country the official head- 
quarters of the order are placed in Manchester, where 
very large schools exist, chiefly of an industrial cha- 
racter and devoted to the benetit of the lower classes, 
In London the Christian Brothers have been at work 
for about thirty years, but it is only some ten years 
since that their college at Clapham has been elevated 
to an important educational establishment. Prior to 
that period it had not achieved any great measure of 
success, probably owing to the fact that a very 
large number of foreigners were admitted as pupils. 
All that, however, is a thing of the past, and for 
a long time the control in this country has been placed 
in the hands of two American members of the order, 
whose long experience in the United States, sup- 
plemented, in the case of one of them, by many years 
training in London, has specially qualified them for 
their important work. The development of their 
school in London has been such as to outgrow the 
limits set by the available accommodation in Clapham, 
and it was decided to construct new and far more ex- 
tensive buildings. An admirable site of about sixteen 
acres was secured at Tooting, and on this has been 
erected the new college which is destined to take a 
prominent place among the educational establishments 
in London. The buildings, which are very extensive, 
were designed by, and carried out under, the direction 
of Mr. W. Harvey, 7, bids ciat eorks they have a 
frontage of 196 ft., the central block being 130 ft. long 
and 52ft. broad, while the wings are each 123ft. long and 
33 ft. wide. The height of the building is 74 ft., divided 
into four stories. Internally the arrangements are 
very complete, and are the result of much study and 
the long experience possessed by the directors and the 
architect. In the basement, besides the kitchen are 
the refectories, college hall, play-rooms, bath-rooms, 
&c. On the ground floor are the parlours, class-rooms, 
physical and chemical lecture rooms, and laboratories. 
On the first floor is a chapel 80 ft. long, 30 ft. wide, 
and 35 ft. high. The dormitories and their arrange- 
ments are all of the most complete and perfect descrip- 
tion. The building is designed to give accommodation 
in all to 400 scholars. 

Tooting College will not be a technical institution, 
but it provides for a wide range of study chiefly of 
modern subjects, and rightly lays stress on such 
branches as drawing, physics, and chemistry. The 

hysical laboratory is well fitted with instruments not 
or demonstration only, but also for experiment and 
measurements, and in this respect it will, we think, be 
found better provided than many other establishments 
of a more pretentious character. In the chemical 
laboratory the students’ bench for practical work is 
modelled after that of Owens College, and was made 
by Mr. Heywood, of Manchester. The lecture tables 
and other appliances in both laboratories are also 
modelled after the same patterns. 

The president of the college is Dr. F. N. O'Reilly, 
D.Sc., whose name is so well and favourably known in 
scientific circles, and who has thoroughly proved his 
capacity as a teacher and administrator, to the satis- 
faction of the eminent body which controls . the 
destinies of the order in Paris. 

We should add, in conclusion, that the contractors 








for the building—which was opened yesterday with 
an imposing ceremonial, over which his Eminence 
Cardinal Manning presided—were Messrs. Higgs and 
Hill. The sanitary arrangements were carried out by 
Messrs. Finch and Co., Lambeth, and the hot water 
installation for warming the building was designed and 
completed by Messrs. Berry and Sons, Westminster. 
A low-pressure system has been adopted, and there 
are over two miles and a half of heating pipes within 
the building. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thuraday’s pig-iron 
warrant market was characterised by a more steady tone 
than that prevailing on the previous day. An advance 
of 34d. per ton was made in the price of Scotch warrants, 
so that during the four days of the week there was a rise 
of 104d. per ton. On the price of Cleveland iron an advance 
of 24d. took place, and for the four days 84d. per ton, 
while on hematite iron the rise for the day was 14d. per 
ton, or 1ld. over the four days. There was a good de- 
mand on the part of consumers, and ‘* bears” were also 
covering. The closing settlement prices were: Scotch 
warrants, 42s. 6d. per ton ; Cleveland, 34s. 104d. ; hema- 
tite iron, 45s. 9d. A number of the makers of special 
brands made advances on their prices, the rise averaging 
about 1s. per ton, but the price of Langloan went up 
2s. per ton, and that of Summerlee 1s. 6d. per ton. 
Scotch hematite iron also changed hands at enhanced 
prices. Up to 50s. per ton has been paid for No. 3 for 
steelmaking, whereas the price of the same article a few 
weeks ago was only 44s. 9d. per ton. On Friday forenoon 
the market was irregular and influenced by buyers. 
Opening at 42s, 74d. per ton cash for Scotch iron, the 
price receded to 42s. 3d., but the market rallied in the 
afternoon, the price returning to 42s. 6d. cash, at which 
there were buyers at the close, when the market was firm. 
No business was done in Cleveland iron at either meeting 
of the “‘ ring.” The settlement prices at the close in the 
afternoon were—Scotch, 42s. 6d. per ton; Cleveland, 
34s. 9d.—a decline of 14d. per ton ; hematite iron, 45s. 104d. 
—an advance of 14d. per ton. There was a firmer tone 
in the market on Monday, partly owing to a marked in- 
crease in the shipments of pig iron, and partly to an an- 
nouncement of an advance in the price of steel. Not 
even a further slight increase of the stocks of pig iron 
damped the buoyancy of dealers. The quotations for 
Scotch iron went up tv 42s, 104d. per ton cash, the best 
price touched since January 10 last, and 5s. 94d. above 
the lowest quotation of the year, in May last. At the 
close, however, the cash price was down to 42s, 9d. or 
3d. per ton over Friday’s close. In the price of Cleveland 
iron an improvement of 3d. per ton was made, and hematite 
iron advanced in price 24d. per ton. The closing settlement 
prices were—Scotch iron, 42s. 9d. per ton; Cleveland, 
35s. ; hematite, 46s. Yesterday’s market was rather 
weaker in the forenoon, partly owing to realisations by 
holders. Scotch warrants were quoted at the opening at 
42s. 9d. per ton cash, but the price quickly receded to 
42s. 4d., and both Cleveland and hematite also met with 
a decline in price. The market was very sensitive in the 
afternoon. Opening at 42s. 4d., Scotch warrants advanced 
to 42s. 74d. per ton cash, and almost immediately re- 
ceded in price to 42s. 44d. Operators for the rise re- 
marked that the check in the advance was simply due to 
timid speculators taking their profits, but less sanguine 
persons asserted that the market had again entered on the 
downward course. They pointed out that the American 
demand had not as yet shown any abnormal expansion, 
and that any briskness which does exist locally had 
already been discounted. Generally speaking, how- 
ever, trade all round at present undoubtedly shows 
distinct signs of improvement, but speculators would 
do well to act with caution. The closing settlement 
prices in the afternoon were—Scotch iron, 42s. 44d. 
per ton; Cleveland, 34s. 9d.; hematite, 45s. 74d. 
per ton. A large quantity of iron changed hands this 
forenoon, and the selling which took place had the effect 
of further depressing prices, down to 42s. per ton cash for 
Scotch warrants being reached. Subsequently an improve- 
ment set in, and in the afternoon 42s, 44d. per ton was 
paid. At the close there were buyers for Cleveland at 
34s. 74d. cash, and for hematite iron at 45s. 74d. It is 
reported that extensive purchases of special brands are 
being made both for Canada and for the Continent, and it 
is confidently asserted that there are indications that 
America is beginning to move. There are still 86 blast 
furnaces in actual operation, as corapared with 83 at this 
time last year. Last week’s shipments of pig iron from 
all Scotch ports amounted to 11,348 tons, — 7136 tons 
in the corresponding week of last year. They included 
1237 tons for the United States, 2473 tons for Canada, 365 
tons for India, 275 tons for Australia, 245 tons for Holland, 
160 tons for Belgium, 150 tons for Spain and i ener 
170 tons for China and Japan, smaller quantities for other 
countries, and 4493 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day afternoon stood at 1,009,606 tons, as compared with 
1,009,358 tons yesterday week, thus showing for the week 
an increase of 248 tons. 


More Shipbuilding Orders.—Some additional shipbuild- 
ing contracts fall to be mentioned this week. Messrs. 
John Reid and Co., Port-Glasgow, have contracted to 
build for the Compania Sud Americano de Vapores, of 
Valparaiso, a 4000-ton steel screw steamer for passenger 
and mail service. Messrs. Reid and Co. have built several 
steamers for the same company. As the vessel just con- 
tracted for has to be luxuriously fitted up, this is regarded 
as the most important order that has been booked by a 
Port-Glasgow firm for the past half-dozen years. Messrs, 





D. and W. Henderson and Co., Partick, have arranged to 
build another Anchor liner of large size, and similar to 
one at present on the stocks for Messrs. Henderson 
Brothers, Glasgow. The same firm have also recently 
booked a contract for a twin-screw tug for a Canadian 
firm. Messrs. R. Sloman and Sons, Hamburg, who have 
had quite a number of steamers built on the Clyde, have 
> contract with Messrs. Alexander Stephen and 

on, Linthouse, to build and engine for them a steamer of 
3000 tons for the Eastern trade. She will have triple 
expansion engines. The Fairfield Shipbuilding and Engi- 
neering Company (Limited) have been instructed to build 
a large steamer for the Pacific mail and passenger service. 
She will be provided with powerful engines of the triple- 
expansion type. Thetwo steamers which Messrs. Aitken 
and Mansel, Whiteinch, recently contracted to build for 
Messrs. Moss, of Liverpool, and which are to aggregate 
5000 tons, are to be supplied with their engines by Messrs. 
David Rowan and Son, Glasgow. Messrs. Charles Connell 
and Co., Whiteinch, have secured a contract to build a 
screw steamer of 3200 tons, similar to the Traveller which 
was launched by them last June, the owners being Messrs. 
Thomas and James Harrison, Liverpool. Messrs, William 
Hamilton and Co., Port-Glasgow, have contracted to 
build a large steel sailing ship for Messrs. J. A. Walker 
and Co., Glasgow. This vessel is intended as an addition 
to Messrs. Walker and Co.’s ‘‘ King” Line, and will carry 
about 2750 tons deadweight. 


Revival of Shipbuilding Industry at Alloa.—The ship- 
building industry, which has of late years almost died 
out in Alloa, on the Forth, is about to be revived, the 
well-known ay eo at that port having recently been 
leased by the Grangemouth Dockyard Company. It is 
intended to use the yard for the building of the hulls of 
vessels, which will subsequently be supplied with their 
engines and fitted out for sea on the other side of the Forth 
at Grangemouth. Repairs and alterations have already 
been commenced at the Alloa shipyard. It is gratifying 
to know that the Dockyard Company are so hopeful of 
the condition of the shipbuilding industry in the early 
future. Since they took possession of the dockyard they 
have passed a large amount of excellent work through 
their hands. It is anticipated that the keel of the first 
vessel in the Alloa shipyard will be laid down within the 
next two or three weeks. 


Malleable Iron and Steel Trades.—These branches of 
trade continue to be exceedingly brisk, and in a ver 
healthy condition. Makers of finished iron are well 
booked up for future delivery, and with the press of work 
prices have had a substantial advance, being now at least 
12s. 6d. per ton above the bottom price, and for fresh 
contracts the booking is only done at a considerable ad- 
vance upon the current rates. There is a healthy busi- 
ness being done with the foreign markets, and the 
numerous inquiries daily coming to hand lead manufac- 
turers to anticipate a continued improvement. At home 
a marked activity is observable amongst most of the 
consumers, and the ready manner in which the prices 
have been paid as the market advanced indicates that 
there will be no lack of work for a considerable time to 
come. The makers of steel report that the demand is as 
great as ever, and prices have advanced to 7/. 12s. 6d. 
per ton for boiler plates, to 7/. 5s. for ship plates, and to 
61. 5s. for angle bars, while this week the Steel Company of 
Scotland have advanced their quotations 2s. 6d. per ton. 
The many inquiries now in the market indicate that the 
shipbuilders are still negotiating for more work. These are 
not by any means local, as several of the Scotch makers 
are sending large quantities of steel to the North of 
England, where the shipbuilding industry seems to be as 
busy as it is on the Clyde. 


The Edinburgh Exhibition Surplus.—A meeting of the 
executive of Kdinburgh International Exhibition was 
held on Monday for further consideration of the pro- 
posals for disposing of the surplus funds of the Exhibi- 
tion of 1886. Ata meeting of the Exhibition Association 
held in July, a report by the executive recommending 
that 2000/. of the surplus, which amounts to slightly over 
5600/., should in the mean time be retained in hand, and 
that the balance of 3600/. should be allocated among a 
number of local institutions, was considered, but recom- 
mitted for suggestions regarding the disposal of the 2000/. 
The meeting on Monday was held in private, but it is un- 
derstood that a proposal was unanimously agreed to, to 
present the sum of 2000/. to Sir James Gowans in con- 
sideration of his valuable services as chairman of the exe- 
cutive. The other recommendations are as follow: To 
the Edinburgh Public Library (for technical books for the 
Reference Library), 15007. ; tothe Scottish Meteorological 
Society, in aid of Ben Nevis Observatory, 100/. ; to the 
trustees for an Artisan and Amateur Exhibition, to be 
held periodically in Edinburgh, 850/.; the Edinburgh 
Choral Union, 1007. ; to the Scottish Geographical Society, 
1007. ; and to the Exhibition of Decorative Handiwork, to 
be held in Edinburgh in November next, 50/. The pro- 
posal to present 2000/. to Sir James Gowans has excited a 
strong feeling of disapprobation in the city, and it is just 
possible that, if it is persisted in, legal proceedings may be 
taken to interdict it. 

New Railway Viaduct over the Earn.—The railway via- 
duct over the Earn at Hilton, Perthshire, after having 
been in process of construction for about fourteen months, 
was recently opened for ordinary traffic. The bridge 
takes the place of the old wooden viaduct erected when 
the railway was constructed forty years ago. The wooden 
bridge had been showing signs of decay for a number of 
years, and from time to time fresh timber had been added 
to it, until it became a perfect maze of woodwork, The 
new bridge is a handsome structure of three spans, com- 
posed of Roouteion girders resting on stone piers sunk in 


the bed of the river. Operations were commenced in the 
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beginning of June last year, when the sinking of the 

iers was begun. Much difficulty was encountered 
in finding a foundation, owing to the deep layer 
of soft sand in the bed of the river, and it was not 
until a depth of 40ft. had been reached that a stable 
foundation was got. Cylinders were sunk in the usual 
manner and filled with concrete, and upon this foundation 
graceful pillars of freestone were built toa height of 30 ft., 
and finished with a massive granite coping. Each pier was 
tested with a weight of 500 tons. The main girders were 
built on a platform some distance from the site of the 
bridge, and were moved into pn by hydraulic jacks. 
The centre girders are 100 ft. long, and weigh about 
50 tons. The total length of the bridge is 250 ft., and the 
ironwork, exclusive of the cylinders for the piers, weighs 
450 tons. The ironwork of the bridge was prepared in the 
foundry of Messrs. Goodwin and Co., Motherwell, and 
the girders were built and the bridge erected by Mr. W. 
Oliver, Edinburgh. The whole work was carried on under 
the superintendence of Mr. George Bell, engineer for the 
northern division of the Caledonian Railway, and his 
assistant, Mr. Christie. Much credit is due to Mr. 
Oliver’s representative, Mr. J. Anderson, who had charge 
of the works, for the careful manner in which the work 
was carried on. 


Appointment on the Irrawaddy.—Mr. James Oswald, 
late of the Cranstonhill Foundry, Glasgow, has just been 
appointed manager of the Irrawaddy Flotilla Company’s 
iron and brass foundries, near Rangoon, 


Deepening the Cart.—Very satisfactory progress is being 
made in the operations for the deepening of the River 
Cart, which connects the town of Paisley with the Clyde. 
The total length of the work is about 24 miles, which is 
being widened and deepened to a specified depth of 18 ft. 
Messrs. Miller and Bell, Glasgow, are the engineers for 
the works. 


Advance of Steclworkers’ Wages. —In consequence of 
the improved state of the steel trade, the Clydesdale Iron 
and Steel Company have advanced the wages of their 
steel melters and hammermen about 10 per cent. from the 
17th inst. Itis reported that the advance is likely to be- 
come general, . 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Trvade.—The main feature is the continued advances in 
prices in the iron and steel trade. Bessemer steel has 
gone up 2s. 6d. during the week, making the present 
price of billets 4/. 11s, 6d. 2¢ the works for cash, and on 
this rate producers absolutely refuse to book forward. 
There is an increased output of vis iron which is making 
the following improved rates: No. 1, 37s. to 39s.; No. 2, 
35s. to 36s.; Nos. 3 and 4, 33s. to 35s, Forged pig is 
being largely sent out of the district, No. 3 running from 
32s,, and No. 4from 31s. All the mills and forges are 
much busier, and there is a prospect of improving trade 
for months to come. 


Dore and Chinley Railway.—Messrs. Oliver and Son, 
the contractors for the No, 1 section of this line, which 
embraces one-half from Dore End to Hathersage, and the 
sub-contractors, Messrs. Williams and Young, have com- 
menced the sinking at Totley Bent of a shaft 12 ft. in 
diameter. Three other shafts for the tunnel have also 
been set out on the moors. The shaft at Totley Bent will 
be about 25 yards deep to the level of the line, and will 
be used for drawing the refuse out of the tunnel. At the 
tunnel mouth at Padley Wood, operations for driving a 
level of the line under the moors have been commenced. 
It is expected that a thousand men will be employed on 
this undertaking in a very short time, 


Ironworkers and their Wages.—The demand of the South 
Staffordshire ironworkers for an advance of five per cent. 
in wages is creating a stir in the district here, as local 
ironworkers are bound by the Staffordshire rate. No 
alteration has been made since January, 1886, when there 
was a reduction in wages of 10 per cent. 


Hoyland Silkstone Strike.—The strike at these pits is 
practically at an end, although the unionists are issuing 
notices asking miners to keep away. The masters have 
as many men working as they can find employment for. 


Miners and the Wages Agitation—The miners of South 
and West Yorkshire have demanded an advance of 10 per 
cent. in their wages. A meeting of the Coalowners’ 
Association has been held, and the masters have decided 
that they cannot grant the request. A conference of the 
men will be held, and it is feared that a strike of great 
magnitude will ensue. In the Derbyshire district the 
agitation for an increase of wages still continues. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was a large 
attendance on ’Change and a good deal of business was 
done. Inquiries were more numerous, and in spite of 
the unfavourable advice from Glasgow stating that the 
Scotch market was weaker, prices here were stiffer, No. 3 
Cleveland pig iron not being obtainable under 35s, per 
ton, and many producers declining to book orders under 
35s. 6d. The continued excellent shipments, together 
with the steady and increasing demand for pig iron 
and the constant decline in stocks, have a tendency 
to brighten prospects and strengthen the hands of 
producers. Messrs. Connal and Co., the warrant store- 
keepers at Middlesbrough, had in stock on Monday night 
251,988 tons of ng non —* decrease of 2040 tons on the 
previous week. The same firm now hold in Glasgow 
1,009,556 tons. There is great activity in the manufac- 








tured iron trade and prices are rather better, but rail- 
makers are a little slack and could do with more orders. 
Steelmakers are as busy as ever, and are likely to con- 
tinue so for some time to come. Trade enerally is much 
better and is likely to improve still further. 


Engineering and Shipbuilding.—Engineers are as full of 
work as they can be, and marine engine builders and 
bridge builders have more work in hand than acu have 
had for years. Throughout the North of England ship- 
building is remarkably brisk, most of the firms having a 
very great number of orders on hand. 


A New Shipyard to be Started at Middlesbrough.—A few 
— ago the Teesside Iron and Engine Works Company, 

imited, laid down a splendid shipbuilding yard at 
Middlesbrough, but for various reasons [ee were 
never commenced at the establishment. e yard has 
now been leased to Messrs. Raylton, Dixon, and Co., of 
the Cleveland Dockyard, Middlesbrough, at which estab- 
lishment for many years magnificent ships of every type 
have been constructed. essrs. Dixon have a great 
number of orders on hand, and they do not intend to lose 
any time in commencing operations at the new yard, at 
which place they expect to find employment for over 1000 
hands. This firm already employ upwards of 2000 hands 
at their Cleveland dockyard. 


The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel and prices are firmer. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has become rather 
less active, but prices have experienced no important 
change, although, if anything, the tendency has been 
slightly downwards. The best qualities have been quoted 
at 11s, 3d. to 11s, 6d., second-class coal 10s. 6d., and best 
Monmouthshire 9s. 6d. to 9s. 9d. per tou. Small steam 
coal has been in moderate demand at 4s. 9d. to 5s. per 
ton. The inquiry for house coal has been scarcely so good. 
The patent fuel works are generally well employed. Coke 
has been in good demand. The inquiry for Spanish iron 
ore has also been brisk. The manufactured iron and steel 
trades have been well maintained, most of the works 
being well employed. Heavy section steel rails have made 
4l. to 41. 4s. 5d., and light section ditto, 41. 15s, to 
51. 7s. 6d. per ton. 


Gloucester Wagon Company, Limited.—On Thursday an 
extraordinary general meeting of this company was held 
at Gloucester, to consider the propriety of confirming 
certain special resolutions passed at a special meeting on 
the 28th ult. Mr. H. Wright presided, and moved 
the confirmation of the resolutions, which provide for the 
winding up and reconstruction of the company. The 
deputy chairman seconded the motion, which was adopted 
unanimously. The chairman said a cash distribution, 
equal to 5 per cent. on the unreduced capital, would be made 
to the shareholders as soon as the registration of the new 
company could be completed. The new company will be 
known as the Gloucester Railway Carriage and Wagon 
Company (Limited), and will start with the advantage of 
a reduced share capital and revised articles of association. 


Cardiff Corporation Water Works.—The Mayor and 
Town Council of Cardiff proceeded on Friday to the Taff 
Fawr Valley in order to make an inspection of the new 
water works now in progress in that district. The 
advance made by the works during the past year 
was not considered satisfactory. The discharge tunnel 
has, however, been completed, and the river has been 
diverted so as to run through the tunnel. This was 
all finished in September last. The main trench across 
the valley has been also proceeded with; the excavations 
are attended with difficulty from the fact that a great 
amount of cutting has to be done before getting at water- 
tight material. Practically, however, this trench has 
been completed on the western side of the tunnel, and 
attention is now, for the most part, being directed to the 
eastern side. A great deal of work still remains to be 
done. In addition to the trench on the eastern side, a 
bye-wash and an overflow weir will have to be made 
the excavations for this purpose being now proceeded 
with. The reservoir should have been completed by 
January 1, 1889 ; but there is little or no prospect of its 
being finished by that date. 


Advance in House Coal.—At a meeting of the Newport 
house coal shippers at Newport on Wednesday, it was 
unanimously decided to advance the price of house coal 
1s. per ton, making the minimum price of coal free on 
board at Newport 10s. per ton. 


Tynewydd Tin-Plate Works. —These works, which have 
been closed for about nine months, are to be restarted 
next week. The works have been taken over by Mr. R. 
Cook Jenkins, of Port Talbot, and they are to be managed 
by Mr. E. Stanford. 


Nottingham Suburban Railway.—The engineer (Mr. E. 
Parry, C.E.), reports that the line is making satisfactory 
progress. The tunnelling is practically completed, and 
of seventeen bridges proposed to be built five are complete, 
eight are in a forward state, and four have yet to becom- 
menced. About three-fifths of the earthwork is completed, 
and it is expected that the erection of the station build- 
ings will be commenced shortly. 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 8th inst., the s.s. Equity, which has 
been built by Earle’s Shipbuilding and Engineering Com- 
pany, Limited, Hull, for the Co-operative Wholesale 

ociety, Limited, of London and Manchester, &c., for 
their Continental and general trade from Goole, was taken 
down the Humber for the purpose of undergoing her 
official trial. The very rough state of the weather, how- 


ever, quite prevented any satisfactory trial being made. 
The vessel was fully laden ready for going to Hamburg on 
her maiden voyage, and the average of the run was a 
8 of about 12? knots, but it is confidently expected 
that better results will be attained when on her station. 


On Monday, the 10th inst., the new oil steamer Caroline 
Robert de Massy, built by Messrs. R. Cragg and Sons, 
shipbuilders, of Middlesbrough, went out on her trial 
trip. Her dimensions are as follows : lang 264 ft. 6 in. 
over all ; width, 37 ft.; depth moulded, 19 ft. 24in. She 
is fitted by Messrs. Westgarth, English, and Co., of the 
same port, with engines having three cylinders 20 in., 
33 in., and 54 in., by 36 in. stroke. Her complement of 
cargo will be three kinds of oil, in all about 2150 tons, and 
230 tons of bunkers. The ship is arranged in convenient 
compartments, which are capable of being rapidly dis- 
charged by two Tangye duplex pumps, each rated at 
100 tons per hour. She is fitted with the electric light 
throughout by Messrs. Holmes, of Newcastle. he 
steamer went north with her oil tanks filled with water, 
and ran against strong gale and sea, the measured mile off 
Whitley, realising a mean loaded speed of 94 knots. And 
afterwards a run was made of 2 hours 9 min., during 
which she did the 21 miles course on a consumption of 
10 tons. The vessel is owned by the builders, and is 
chartered to Mons. A. Anobre Fils, of Paris, for four 
_ to carry oil from Batoum to various ports in France, 

C. 


On Wednesday, the 12th inst., the s.s. Tangier went on 
her trial trip from the yard of Messrs. Doxford and Sons, 
of Sunderland. The principal dimensions of this boat 
are: Length, 265ft.; breadth, 37 ft. ; depth, 18 ft. 6in., 
with cellular bottom fore and aft. The vessel will carry 
2600 tons deadweight upon 18ft. draught. The engines 
are triple-expansion, with three cranks in line, the 
cylinders being 21 in., 33in., and 54 in. in diameter, with 
a stroke of 36in., working at a boiler pressure of 160 1b. 
The revolutions with full steam of 1601b., and at ballast 
draughts of 7 ft. 2in. and 9ft. 1lin., were 864 mean per 
minute, the vacuum being 25in., and the mean speed on 
the measured mile 11.28 knots with a total indicated 
horse-power of 1050, the engines running smoothly and 
well. The vessel was built to the order of Messrs. 
Lamplough and Co., London, under the specifications of 
Messrs. Flannery, Baggallay, and Johnson, and has been 
purchased for the Angier Line. 


The s.s. Volturno, a new vessel built by Messrs. 
Richardson, Duck, and Co., of Stockton, for Messrs. 
Thomas Wilson, Sons, and Co., of Hull, left the Tees on 
Monday, the 17th inst., for her trial trip. Her engines 
are of the triple-expansion type, of 200 horse-power 
nominal, by Messrs. Blair and Co., of Stockton. She 
ere a most successful trip, obtaining a speed of 104 

nots, 


The steamship Hydra, which was launched some time 
ago from the yard of Messrs. W. H. Potter and Sons, went 
down the Mersey on the 18th inst. for her official trial. 
The engines are triple-expansion, with three cranks, and 
have cylinders 17 in., 29 in., and 46 in. in diameter, 
with a stroke of 30 in. The machinery has been — 
and fitted by Messrs. David Rollo and Sons, Fulton 
Engine Works. The boiler is of steel, designed for a 
working pressure of 160}b. per squareinch. It is14 ft. 9 in. 
mean diameter by 11 ft. 7 in. mean length, and has four 
furnaces 36 in. in diameter. The heating surface is 2200 
square feet, and the firebar area 72 square feet. On the 
trial yesterday the machinery gave every satisfaction, 
working with great smoothness, the engines running 
93 revolutions, developing 800 indicated horse-power, the 
steamer making a mean speed of 11? knots per hour. The 
dimensions of the vessel are: Length, 240 ft. ; breadth, 
34 ft. ; and 16 ft. depth of hold. She has been built for 
the Oceanic Steamship Company, to the order of Mr. 
Alfred Holt, of this city, and to the specification and 
under the personal supervision of Mr. Spencer Wyles, the 
company’s engineer. 


There was recently launched from the yard of Messrs. 
Raylton, Dixon, and Co. a paddle ferryboat named the 
Erimus, which has been built for the Middlesbrough 
Corporation, intended for the service between Middles- 
brough and Port Clarence, and arranged for the convey- 
ance of passengers and horse and cart traffic. The vessel 
is of the following dimensions: Length, 99 ft. 6 in. ; 
breadth, 30ft. 3in.; depth, 6ft. 9in. Her engines, 
which are by Messrs. Westgarth, English, and Co., of 
Middlesbrough, will have two cylinders of 26in. dia- 
meter by 42 in. stroke. 


Messrs, W. Gray and Co., of West Hartlepool, have 
lately launched a fine steel screw steamer of the fol- 
lowing dimensions: Length over all, 300ft.; beam, 
38 ft.; depth (moulded), 22 ft. 2in. She was built 
to the order of Messrs, Pyman, Watson, and Co., 
Cardiff. The vessel is of the well-decked type, with poop 
aft, containing saloon and cabin for officers and a few 
passengers, long raised quarter deck, long bridge of extra 
strength right up to the fore hatch, and comfortable 
— for the crew. The usual topgallant forecastle is 

tted forward with Emerson, Walker, and Co.’s capstan 
windlass. The hull is built on the web frame principle, 
dispensing with hold beams and giving a clear hold for 
stowing cargo of the buikiest description. Engines on the 
three-cylinder triple-expansion principle are being sup- 

lied by the Central Marine Engineering Company, West 

artlepool. Working on three cranks, they will develop 

over 1000 horse-power. The cylinders are 22in., 35 in., 
and 52 in. in diameter, with 39 in. stroke. 
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ROLLING SEAMLESS TUBES. 


On Rolling Seamless Tubes from Solid Bars or Ingots by the 
Mannesmann Process.* 
By Freperic Siemens, C.E. 

STEEL possesses high qualities and great strength, which 
make it peculiarly fitted for many purposes both in 
industry and the arts. The same observations apply in a 
lesser degree to toughened or hard glass, and yet these 
materials have been comparatively neglected. This 
neglect is owing in a great measure to the fact that steel 
in its present cheapest form and toughened glass are some- 
what new articles, and that until recent discoveries were 
made, difficulties were encountered in working and trans- 
forming them, that induced the general public to use, by 
preference, wrought iron and soft glass, which could be 
welded and cut respectively, as steel and hard glass could 
not be, by the means generally known. 

The use of steel in replacing wrought iron has been very 
slow. In recent times only has a general advance in this 
respect been made. This advance is partly owing to the 
new methods of producing steel, the Bessemer, the 
Siemens, the basic process of Gilchrist and Thomas, and 
partly, also, by newly discovered means of manipulating 
the products of these inventions. 

The subject of this paper will be a new and important 
invention recently made in the manipulation of steel. 
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their use in technical arts, industries, architecture, and 
also in war materials. New branches of industry may 
also be expected to arise, as we now have the means of 
bringing into use the best of material in the lightest and 
at the same time strongest form. 

At the present time to roll a bar of iron, two hori- 
zontal rolJs, as shown in Figs. 1 and 2, revolving in 
opposite directions, are used. If the section of the 
finished bar is required to be of any given form, 
grooves are cut around the rolls of the sectional form 
which the bar is required to assume. Passed longitudi- 
nally between the revolving rolls the bar is forced into the 
grooves and reappears moulded to the desiredform. The 
rolls do not make the bar revolve, they act simply on its 
surface drawing the material forward, and forcing it into 
the prepared grooves, at the same time elongate it and 
reduce its sectional area. The fibre produced in the 
finished product is of course longitudinal. Tubes are also 
made in this way. The prepared sheet of wrought iron is 
bent till the sides overlap and the longitudinal seam thus 
made is welded while passing through the rolls, on a 
mandrel placed inside. The ordinary patent welded 
wrought-iron tubes made in this way have also a longi- 
tudinal fibre. 

Another way (Figs. 3 and 4) of rolling is known and is 
used for straightening and polishing bars to which a rotat- 


| ing motion is imparted by two or three rolls revolving in the 








































































































The process consists generally in a method of rolling metal 
into seamless tubes, and it will contribute greatly to in- 
crease the use of steel, and principally of those kinds of 
cheap steel produced by the methods mentioned above. 
The open-hearth or Siemens steel, above all, possesses 
the advantage of being cheap, of having the right 
amount of toughness, homogeneousness, and other qualities 
which fit it for the special purpose of rolling solid ingots 
direct into tubes. 

Most engineers will have heard of the tube rolling pro- 
cess of Messrs. Mannesmann. The modest title barely 
indicates its great importance. I myself took an interest 
in this new invention, because I was desirous of increasin 
the use of open-hearth steel, which, as well as copper, 
was informed, was specially adapted to the process for 
which wrought iron was comparatively unsuitable. 

Tubes occupy an important place in the wants of man- 
kind. Besides their use as tubes properly so called, they 
possess, also, the most advantageous form for columns, 
rods, axles, bearers, struts, &c. A given quantity of 
material can ke formed into no shape so strong as the 
tubular, 

Hitherto steel tubes could only be made with difficulty 
and at high cost by a complicated process with imper- 
fectly welded seams and a longitudinal fibre. Now from 
a rough ingot of cheap steel with one or at most two opera- 
tions a perfect tube without seam and with a circular fibre 
is produced. It may be seen from this bare statement 
how great is the importance of this invention. If it is 
considered that by the process in question tubes of great 
length and diameter and of almost any desired htelnens 
of metal can be produced at a comparatively low cost, air- 
tight and possessing treble or quadruple the resisting 
A of the best welded tubes of wrought iron, it can 

ardly be doubted that a great future is opened out for 





* Paper read before Section G of the British Asso- 
ciation at Bath, 








same direction. These rolls are for the most part placed 
parallel to one another and the bar to be operated on is 


introduced in the direction of their longitudinal axis, that 


is at the ends instead of at a right angle tothe rolls. In 
such rolls the bar is not drawn forward but simply rotates, 
and if sufficient pressure is given the bar is elongated, but 
no decided fibre is produced. : 

Between the two kinds of rolling described above, which 
may for convenience be called longitudinal and circular 
respectively, another system of polishing and straighten- 
ing bars and tubes occupies a kind of middle position. 

So also does the Mannesmann tube-rolling process. 
The systems differ, however ; the first acts on the surface 
only of the bar or finished tube, whereas the latter actually 
makes the tube and, in making it, displaces the material 
of the bar or ingot acted on, and imparts to it a fibre run- 
ning in a spiral around it. or thr 
rolls may be used together, turning in the same direction 
and, consequently, imparting a rotating movement in the 
opposite direction to a bar laid between them. The two 
or more rolls (Figs. 5 and 6), however, do not lie normally, 
nor even parallel, but at angles to the axis of each other, 
and the axis of these rolls cross one another and that of the 


bar, forming somewhere in space acute angles in opposite | J 
| be called a tortional process, 3 J 
| through the rolls is twisted as thread is twisted in a spin- 


directions with each other, and with the barlying between 
them. When thus set the rolls act on the bar to draw it 
forward as well as to make it revolve, or, in other words, 
they impart to it a spiral movement. Though construc- 
tively both systems of mills may appear much the same, 
they differ widely in their mode of working and in their 
results. This arises from the position which the article 
acted upon and which we will continue to call a bar, is 
made totake up, and the very different action and form of 
therolls, In the Mannesmann machine a certain relation 
is maintained between the forward movement of the bar 
and its rotating movement, and if the proportion between 
longitudinal and rotary motion is properly adjusted to the 


special materia] acted on, the displacementin the substance | 











of the bar is regulated so that a systematic twist is given 
to the fibre, by which not only irregular breakage of the 
material is avoided, but an energetic working action is 
secured, causing the great strength and toughness the 
tubes produced by this process are proved to possess. 

The old straightening and polishing machine, although 
outwardly similar to the Mannesmann tube-rolling ma- 
chine, owing to the form and position of the rolls and bar, 
admits of no twisting and displacement of material, and, 
consequently, this machine confines itself to surface 
action as, indeed, it professes to do by its title. 

_ The following remarks may assist in clearing up this 
singular difference, and explain the peculiar action of the 
Mannesmann rolls which, while acting on the outer sur- 
face of a solid bar, produce a regular hollow space inside 
the same, in short, a tube. To obtain a simple forward 
spiral action of the bar, the length of the rolls is imma- 
terial ; it will take place when the rolls are reduced to 
the form of thin discs. Supposing the discs to be infi- 
nitely thin, or what is the same thing, that their outer 
edges are reduced to a mathematical line and no sliding 
motion takes place, the bar must still move forward spi- 
rally, its spiral velocity being equal to the velocity of the 
outer circumference of the discs. If, instead of one pair 
of such thin discs, several pairs of discs of regularly in- 
creasing diameters are made to revolve on the same axis, 
the outer circumference of each disc will revolve with 














| greater velocity than that of the preceding one. 
| same bar is, however, drawn forward through the several 





In both systems two or three | 

















The 


pairs of discs, and thus as each part of the bar enters 
succeszively a more advanced pair of discs, the velocity 
with which that portion of the bar rotates increases, and 
it is drawn forward by each succeeding pair of discs as 
they catch hold of it with ever-increasing speed. 

It will be understood that a bar passing through such a 
series of discs, no slipping being possible, the material of 
which it is composed cannot retain its original area or 
volume. The diameter of the bar being regulated by the 
discs, while simultaneously a violent stretching action 
is carried on, the material required can only be drawn 
from the inside of the bar, and thus a hollow space is 
formed, 

Instead of this peculiar arrangement of discs a conical, 
or rather conoidal, pair of rolls, which amount to the 
same thing as the discs, considered as joined together, 


| may be provided. It follows that a bar or rod of suitable 


dimensions which is passed through the Mannesmann 
rolls will, provided its substance 1s sufficiently homo- 


| geneous and plastic, undergo a violent twisting and 


stretching action, the fibre being spun as is the fibre ina 
rope, on account of which the process may appropriately 
The bar in its passage 


ning machine. As, however, it cannot be fed from the 
outside as is the thread, and, as has been said, the dia- 
meter cannot be reduced on account of the action of the 
rolls, it is forced to draw on the interior for a supply of 
material. 

I will attempt to explain in another way. 

The tube is made thus: A bar is placed between the 
conoidal rolls at the part where their diameter being least 
the speed at which they move to make a revolution is also 
least. The rolls seize the bar and draw it into contact 
with parts of the cones which move more and more rapidly, 
though, owing to the way in which the rolls are set, the 
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space left between them for the passage of the bar de- 
creases slightly. Slight, however, as is this decrease in 
the space between the rolls, a certain amount of material 
has to be shifted. The action of the rolls prevents this 
material from being taken from outside of the bar, and 
consequently it is drawn from the interior—hence the 
hollow, hence the tube. Soon after entering the rolls a 
small central fracture is formed which widens out to a 
hollow space as the increased stretch is made to take 
effect in an increased twist acted on from the surface. 

The increasing twist of the fibre of the bar while pass- 
ing through the rolls and the peculiar relation kept up 
between longitudinal and turning action is the charac- 
teristic of the Mannesmann tube-rolling machine, and this 
action it is that enables it to make a tube from a solid 
bar or ingot, 

Though the bar is thus converted into a tube by the 
action of the rolls, and their action only, a mandrel is 
generally used to finish and smooth the interior and 
enlarge the tube. This use of the mandrel has led to the 
erroneous belief that it is necessary to form the hole in 
the bar. No machine, however, could stand the strain if 
it were attempted to force a mandrel longitudinally 
through a solid bar of hot steel. Such an operation is 
impossible. Just sufficient power is used to form the 
hollow in the bar from the action of the rolls on its out- 
side, and into this hollow the mandrel enters, smooths 
the inside, and, when required, enlarges the tube. Thus 
we have the strange experience in rolling that by one 
operation the bar is made hollow and also longer and 
wider than when it entered the rolls a few seconds 
before. 

In a specimen placed before you is the proof that the 
hollow in the interior of the bar is formed without the 
intervention of a mandrel. This piece in its present shape 
is obtained -f interrupting the action of the rolls whilst 
the bar is stillon its way through them, and then break- 
ing off the bar so as to expose that part where the hollow 
is just commencing to form. This piece is sound in its 
solid part as well as in the hollow part, and the inner sur- 
face of the commencing tube is crystalline. This shows 
that no mandrel can have acted on it. Besides this, the 
inner surface is not oxidised as it would have been if it 
had been exposed to the air at a red or white heat, The 
bright surface is preserved because no air need enter the 
tube during formation. Until such a specimen as you 
have before you is cut open a vacuum exists in the interior, 
both ends being hermetically closed. Such a specimen 
is made by slightly pointing the bar at the two ends so 
that they escape the full action of the rolls at its — 
and exit. This curious result can always be obtained, 
and it quite disposes of the allegation that the hole is 
made by a mandrel. The specimen shows also both how 
the tube in the centre commences by a fracture of the 
metal and widens out, and also the twist of the fibre is 
seen which has the appearance of a rope. This peculiar 
twist of the fibre assists in giving the tubes their great 
toughness and resisting power. The various specimens 
put before you are mostly produced from the relatively 
cheap open-hearth steel. The Mannesmann process in 
sheping metals upsets most of the hitherto accepted ideas 
and conditions, inasmuch as, instead of avoiding any 
twist of the fibres, it by one operation gives the greatest 
possible twist to the fibre with a corresponding stretch of 
material, It moreover, as I have already said, may, 
assisted by a mandrel, increase the outer diameter of a 
bar instead of diminishing it as do all other rolling mills, 
The tube produced by the Mannesmann process is gene- 
rally greater in diameter than the bar from which it is 
formed. The child is at its birth larger than the parent. 

From this description and the facts here attempted to 
be given, it is evident that we have in the Mannesmann 
process a system of rolling as new as it is capable of pro- 
ducing effects hitherto not contemplated. In combining 
all the various systems of rolling as described above, it 
may claim to be called the universal system of rolling in 
which all hitherto known rolling processes represent a 
part. Theold polishing and straightening machine could 
never, it is evident, produce like results, because the 
essential constructive conditions are wanting. It is re- 
markable that not only competitors but otherwise com- 
petent men rejected the Mannesmann process as either 
not new or as being wrong in principle and generally im- 
practicable, and this sweeping condemnation was sup- 
ported by arguments apparently logical and sound. I 
trust this short explanation of an intricate and novel 
process, and I may say principle, of rolling tubes from 
solid ingots may assist in dispelling the incredulity and 
prejudice that has grown up around it. In face of the 
numerous possible applications of the process, great diffi- 
culties may yet have to be mastered, but it may be safely 
foretold that these will mostly be overcome on account 
of the true principle on which the process is based, and 
by the energy and intelligence that have conducted it to 
its present advanced state. 





ON MANGANESE STEEL* 
By Mr. R. A. HApFIg1p, Sheffield. 
(Concluded from page 229.) 

B. Forged State.—Proceeding to the forged material, Dia- 
grams XVIII. to XXI. (see page 231 ante) so clearly show 
the resultsobtained by the increasing addition of manganese 
that it is not necessary to say much here. It is, however, 
worth contrasting the brittle 5 per cent. manganese steel, 
which can be powdered cold with a hand-hammer, and yet 
contains only as much carbon as mild steel, with specimens 
containing two and a half to three times that amount of 


manganese. For instance, ” (13.75 per cent. Mn) when 





* Paper read before the Iron and Steel Institute at 
Edinburgh. 





water-toughened, possessed a tensile strength of 65 tons 
per square inch with 50.7 per cent. elongation on 8 in. 


Another specimen, '“° (14.27 per cent. Mn), gave 69 tons 


and 46 per cent. Inthe latter case, calculating the break- 
ing load on the area of the bar at the moment of fracture, 
the load was equal to the high amount of 102 tons per 


square inch. Another sample, o gave 65.61 tons with 


48.4 per cent. elongation, and was still unbroken. 

As before pointed out, after passing about 14 per cent. 
the material again loses strength. This isno doubt owing 
to the higher amount of carbon necessarily present. 
Nevertheless, it has been poseible to forge specimens with 
20 and even 22 per cent. manganese and over 2 per cent. 
carbon. Thus whilst an alloy of 97} per cent. of iron and 
2% of carbon is practically unforgeable, an example is here 
met with where an alloy of 78 per cent. of iron, 2 per cent. 
of carbon, and the rest manganese, is quite malleable. 

Ingots and castings, containing 14 per cent. of manga- 
nese, and weighing 28 cwt. to 30 cwt., have been success- 
fully cast and forged; these may be termed fairly large 
pieces. It has been thought by eminent metallurgical 
authorities if this material was not a true alloy or steel 
that in large masses the manganese would concentrate or 
separate towards the centre, such as has been found to be 
the case in ordinary steel ingots. The above examples, 
however, prove that this is not so, as wire rods No. 8 
B.W.G. drawn out of blooms made from ingots about 
18 in. square, were found quite uniform in their per- 
centage of manganese, as compared with the analysis 
of the original ingots, thus proving that this manganese 
steel is a true and staple compound or alloy. Care must 
be taken not to overheat the ingots, or they burst and 
crack under the hammer. With proper care, however, 
there is not much trouble beyond that the steel works 
hard, or similarly to tool steel, containing, say, 1} to 14 per 
cent. carbon. As in lower poe, so in this, the 

liar crystallisation noted entirely disappears after 
se nom and a close-grained metal is obtained. The bars, 
as received from the forge, are comparatively brittle, but 
reheating to a yellow heat, and a in air, increases 
the ductility five or six times. It is, however, —7 
with the water-toughening process, as already mentioned, 
that the extraordinary toughness which is the special 
characteristic of this steel is noticed. 

In Diagrams X VIII. to X XI. (see page 231 ante) all the 
specimens designated by the letter D were test-bars, forged 
and tested without any further treatment ; C, forged, then 
reheated to a yellow heat and allowed to cool in air; A, 
similar treatment, but plunged whilst at yellow heat into 
oil; B, the same operation, but plunged and cooled in 
water. All the bars were # in. in diameter, and tested on a 
length of 8 in. It will beseen that oil hasa beneficial effect, 
but not equal to that of either water or sulphuric acid, this, 
no doubt, being owing to its slower conductivity. It will 
also be noticed that the operation of merely heating the 
forged test-bar to yellow heat, and cooling it in air, has a 
very beneficial effect, the elongation in most instances 
showing a considerable increase, and the tensile strength 
also rising 8 or 10 tons per square inch. It is somewhat 
curious to notice the remarkable rise both in tenacity and 
elongation in the 14 per cent. as compared with the 10 per 
cent. material. Why should the extra 4 per cent. man- 
ganese cause such a remarkable difference? The writer 
thought that possibly this 14 per cent. material might owe 
its increased tensile strength to the higher carbon present, 
but an experiment proved that this was not so, asa 104 per 
cent, sample, with similar carbon to the 14 per cent., gave 
no higher tensile strength than sample No. 521, and its 
elongation was decidedly less. Diagrams X VIII. to XXI. 
very clearly bring out the effects of the different ‘‘ treat- 
ment,” being plotted from the results of the different tests 
mentioned. 

The a tests were made to compare the forged 
and water-toughened manganese steel (No. 704, Mn 12.55 
per cent.) with the best quality of steel as now used in 
railway axlcs. The tup was the same as that used for 
the coupler tests, the axle being reversed after each blow ; 
bearings 3ft. apart, weight of tup 20?cwt. The bars 
were 4iin. in diameter, and 4ft. 6in. long. The results 
of these tests show that, on the manganese steel bar or 
axle, an energy of 4!8 foot-tons only produced total de- 
flections of 39in. (i.¢., the sums of all the deflections), 
whereas in the special steel axle an energy of 48 foot-tons 
produced total deflections of 105} in. 


TabBLE II.—Comparison of Deflections produced on 
each Axle. 


Sum of Permanent Deflections or 

Effect produced Bends in Inches produced on 
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The peculiarly combined toughness, hardness, and stiff- 
ness of the forged manganese steel are very clearly brought 
out in these tests. The material therefore seems specially 
adapted to resist severe stress before fracture, and yet, at 
the same time, to show very slight alteration under stress. 

Peculiar Hardness.—It is somewhat difficult to describe 
this quality, because all the specimens are exceedingly 
hard—in fact, it is scarcely possible to machine any of 
them on @ practical scale. Yet such hardness varies con- 
siderably in degree, being most intense in the cast material 


containing 5 to 6 per cent. of manganese which no too 
will face or touch. A slight decrease then occurs and the 
10 per cent. material gives comparatively the softest con- 
dition, Upon a further addition of manganese, an in- 
crease again takes place, and at 22 per cent. it is very 
hard, though still not so much so as in the 5 per cent. 
material. 

An example may be given of the forged test-bar No. 22B 
Mn 14 per cent.), which elongated 444 per cent. without 
racture and sustained a tensile load of 67 tons per square 

inch. This was put under a double-geared 18-in. drill, 
and more than an hour was occupied in drilling one hole 
Zin. in diameter by ?in. deep. Even to do this, it was 
requisite to run at the slowest possible speed, or the edge 
of the drill would have given way. Yet this specimen 
could be indented by a hammer, so that whilst so hard, it 
may be said to possess a special kind of softness. This 
softness, if it may be so termed, is noticeable when testing 
the material for compression. Specimens of 10 per cent. 
manganese steel, 1 in. long by .79in. in diameter, although 
requiring several days’ preparation in the lathe owing to 
their hardness, yet, under a compression load of 100 tons 
per square inch, shortened .25in., and the harder kind 
(15 to 20 per cent. Mn).1lin. to .13in. Ordinary mild 
steel would shorten .5in. under the same load, but chilled 
iron or hardened steel would stand this test without any 
alteration. 

It is difficult to explain the cause of this peculiar hard 
ness, because manganese, when added to copper, does not 
produce this remarkable change, and why, therefore, 
should manganese added to iron, which in its pure state 
is but little harder than copper, produce such a hard 
alloy? The writer here refers to these facts because it 
seems to him that iron must have some am of chang- 
ing its form in a way not yet understood. i bearing 
upon this point, a well-known metallurgist, Mr. John 
Parry, of Ebbw Vale, says, in an article on ‘‘ Spectro- 
scopic Analysis of Iron and Steel,” that, in his opinion, 
the search for and determination of substances technically 
termed impurities in iron and steel is nearly over; we 
have little left for research except the iron itself. It is 
possible, therefore, that in this direction a clue may be 
furnished to many as yet unresolved problems, and pos- 
sibly in the manganese steel there is some change in form 
of the iron itself. 

Electrical Properties.—Manganese steel, notwithstand- 
ing its high proportion of metallic iron—the most mag- 
netic metal known—possesses the peculiar property of 
being almost entirely non-magnetic. Rinmann, as far 
back as 1773, noticed that manganese alloys gave non- 
magnetic material. This was also noticed by Mr. David 
Mushet about 1830. 

An approximate idea of the amount of manganese con- 
tained in this steel may be formed by passing a magnet 
over specimens ; as the percentage of manganese increases 
the magnet’s power decreases. It appears that Mr. Stead 
some years ago noticed this peculiarity in spiegeleisen and 
ferro-manganese. In the highest magnetic field that can 
be obtained, a piece of manganese steel can be moved to 
and fro without the slightest resistance, nor is there any 
sensible attraction if a sample is laid on the poles of the 
most powerful magnet. Professor Barrett, of Dublin, has 
made a considerable number of experiments as to the 
electrical properties of this material, and finds that its 
resistance is about eight times that of ordinary steel and 
iron, and thirty times that of copper. The alteration of 
resistance in the increase of temperature is also much less, 
hence this steel is extremely suitable for resistance cores 
in electric installations. In fact, a recently constructed 
resistance coil made by Dr. Hopkinson, of Manchester, 
with 1180 yards of 8 B.W.G wire (No. 634, 14 per cent. 
Mn), gave a resistance of 6.5 ohms and carried 80 amperes 
without overheating ; it was therefore capable of absorb- 
ing 55 horse-power. To produce the same resistance with 
iron wire, 5000 to 8000 yards would be required, or 4780 
yards of expensive German silver wire. 

Dr. Hopkinson* suggests that the manganese in this 
steel is not merely mixed mechanically with the iron, but 
that it enters into the molecule in such a way as to 
destroy its magnetic bg erpoe which are the same in 
either its cast or forged, hard or toughened state. 

Another peculiar physical characteristic of manganese 
steel noticed by Professor Barrett is as follows: Some 
years ago he discovered that when iron or steel heated to 
whiteness was allowed to cool in a dark room the moment 
the temperature of the steel reached obscurity, a sudden 
revival of temperature occurred, an outward rush of heat 
taking place, and the steel glowing again red-hot. This 
afterglow or recalescence, which occurs in all ordinary 
steel, does not take place with this material, as is the case 
in other non-magnetic metals, such as platinum, silver, 
copper &c, 

n some recent experiments it has been noticed that 
drillings of 20, 30, and 36 per cent. manganese steel, which 
were practically unattracted by the magnet, after being 
heated to redness and allowed to cool, then exhibited a 
considerable increase in magnetic susceptibility. This 
occurred even when the drillings were heated and cooled 
in hydrogen. The fact stated can scarcely be due to 
oxidisation of the manganese owing to heat, because the 
weight before and after the experiments was the same. 

In analysing this material, notrace of graphite is found, 
all the carbon present being in the combined form, and 
except that the drillings take more time to dissolve than 
ordinary steel, no difference is required in their treat- 
ment ; both the ordinary colour and combustion tests give 
the same results in testing for carbon. The specific gravity 
of the cast sample No. 552 (Mn 13.75) is 7.83, the drawn 
wire No. 552 7.81 as determined by Professor Barrett, and 
7.83 from the same wire at the Hecla laboratory. 


* Dr. Hopkinson, Philosophical Transactions, Royal 
Society of London, vol. 1786-1885, p. 455, ‘‘ Magnetisation 
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It has been stated that an excess of manganese in ordi- 
nary steel produces a metal more subject to corrosion by 
sea water, but from experiments made at the Hecla 
laboratory in regard to this steel it does not seem to be so, 
and Mr. B. H. Thwaite, of Liverpool, in some experi- 
ments made with this material, found that a sample con- 
taining 13 per cent. Mn, tested under the same conditions 
asa piece of mild steel containing C .16 Mn 6.8 per cent., 
and subjected during the same period of time to the in- 
fluence of acidulated water (90 H,O + 10 NHO; volumes), 
behaved as follows: 

Lost in Grammes per 
Description of Metal. Square Centimetre of 


Exposed Surface, 
Manganese steel, average... eo 0.1735 
Mild open-hearth steel, average... 0.1745 


Tests.—The tables and diagrams give full particulars of 
the tensile tests of this material. it may be mentioned 
that in many instances the halves of the water-toughened 
test-pieces have, after passing through the tensile tests, 
bent double cold. The elongation of this steel is pecu- 
liar as compared with ordinary steel, being fairly uni- 
formly distributed over the whole length. Figs. 4, 
5, 6, and 7 (see page 230 ante) illustrate this point. 
It was owing to the above peculiarity that the writer 
was enabled to produce a test-bar, originally 4in. 
long, which elongated nearly 8 in., or 190 per cent., cold, 
and was reduced in area nearly 90 percent. This result 
was obtained 7 drawing the piece out about 30 per cent. 
at each test, then water-toughening, and repeating the 
tensile test. A piece of No. 8 B.W.G., treated in the 
same way, was twisted 115 times on a length of 8 in. 
These tests were merely made in order to show that the 
material, strained by tensile or other test, can be practi- 
cally put in a state of ease by repeating the water-quench- 
ing process, which may be compared to the annealing of 
ordinary steel. 

Some further peculiar results have been noticed in testing 
this material. The writer has been much indebted for the 
interest shown and assistance given by Professor Kennedy, 
of University College, London, and Mr. G. F. Young, 
Admiralty Inspector, Middlesbrough. Both these gentle- 
men arrive at similar results in their tests. 

The manganese steel in its ordinary condition, or when 
heated and cooled in air, behaves much as other steel, but 
in the ‘‘ water-toughened” specimens some peculiarities 
are developed, slight permanent sets occurring with ve 
low stresses. This is the more remarkable seeing its hig: 
ultimate breaking strength. 

Basic steel, however, seems to behave somewhat in the 
same manner, as will be found on comparing the different 
diagrams. Wrought iron also and mild steel when 
passed through the ‘* water-quenching” process gives 
similar curves. 

The testing machines used, both by Professor Kennedy 
and Mr, Young, were by Messrs. Greenwood and Batley, 
and although the diagrams in each case were made by 
different measuring apparatus, the results agree very 
nearly. It will be well to first give a short description of 
each diagram, and then afterwards to consider more fully 
the peculiarities noticed in the tests. 

Diagrams I. to III., page 230, represent respectively test- 
pieces from a Bessemer steel rail, a Siemens steel plate, and 
a basic steel plate, Attention is drawn to the early perma- 
nent set noticed even in the mild Siemens steel test-bar 
from the plate, It will be seen that the ordinary yield point, 
as commonly noticed, is not altogether correct, as when 
the measuring is done by means of accurate apparatus, 
the permanent set in iron or steel really takes place at 
much lower points than commonly given. The permanent 
elongations here referred to are of course only minute, 
but they are still distinctly measurable. The mild Siemens 
steel specimen in question had a yield point at as low a 
stress as 8 tons per square inch. Still more marked is the 
low permanent set point noticed in the basic steel sample 
(Diagram III.), viz., 6 tons per square inch, or about the 
same as the ‘‘ water-quenched” manganese steel B 707, the 
ultimate tensile strength being, however, respectively, 
22 tons with 26 per cent. elongation (basic steel), as against 
56 tons and 38 per cent. elongation (manganese steel). 

Diagrams IV. to VI. represent wrought-iron specimens 
all from the same bar, treated as follows: D, forged into 
test-bar, and no further treatment ; C, heated toa yellow 
heat and cooled in air; B, heated to a yellow heat and 
cooled in water. Attention is here drawn to the fact 
that the letters above given, wherever mentioned in this 
paper, indicate the same treatment of the samples. 

iagram IV. shows that merely forging the wrought- 
iron test-bar had slightly hammer-hardened the sample, 
the yield point being 11 tons per square inch, and the 
ultimate breaking load 24 tons, with 20 per cent. elonga- 
tion. 

Diagram V. The yield point was reduced by the yellow 
heating to about 8 tons per square inch ; ultimate strength 
22 tons, and 24 per cent. elongation. 

Diagram VI. As in the case of the manganese water- 
quenched specimen, the yield point now occurs at barely 
5 tons per square inch, the breaking load being 21 tons, 
with an elongation of 20 per cent. 

Diagram VIL. Manganese steel (D 707) (C .67, Mn 
12.55 per cent.) as forged, yields at 17 tons, much higher 
therefore than ordinary mild steel, and has a breaking load 
of 37 tons with 8 per cent. elongation, 

Diagram After “‘air heating” and ‘‘ cooling” 
the yield point is a little lower, namely, 15 tons per 
square inch, the tensile strength increasing to 45 tons, 
and the or to 26 per cent. 

Diagram IX. Thisisa very peculiar diagram, the yield 
point now running down to as low as 5 tons per square 
inch, and yet the tensile strength rises to 56 tons, with 
38 per cent. elongation. This set, however, at the lower 
stresses is but slight, only amounting to .005 in., with a 
stress of as much as 24 tons per square inch, 

It will be noticed in Professor Kennedy’s tests that, 





after once stretching the piece up to say 28 tons per square 
inch, it becomes perfectly elastic, the strained ticles 
seeming to be at ease, and the permanent set formerly 
noticed now disappearing. Similar effects have been 
noticed by General Uchatius with regard to soft steel and 
copper, as mentioned further on. 

Similar tests to the above have been tried on ordinary 
mild steel, “‘ water-quenched ;” but owing to the slipping 
of the test-pieces, as the hardness of the bars prevented 
the grips biting, it has not been possible to obtain full 
diagrams. The steel experimented upon possessed the 
following analysis, but unfortunately it did not prove so 


suitable as was expected when selecting the samples, the | T 


idea having been to experiment on very mild steel, 
whereas this sample contains .3 per cent. carbon, and is 
somewhat high in manganese, nearly 1 per cent. 

Cc. Si. Ss. P. Mn. 

30 .04 08 05 1.08 per cent, 


Diagrams X. to XII, page 230, represent these experi- 
ments, Diagram a. t » a8 pointed out the steel did not 


prove so mild as was expected. The D sample, i.e., in its 
hard state after being forged into a test-bar, gave a tensile 
strength of 39.7 tons per square inch and 15 per cent. elon- 
gation on 8 in., the permanent set point being as high as 
24 tons per square inch, This piece was evidently slightly 
hammer-hardened. 


the same steel, but C speci- 


men, ¢.¢., heated to a high heat and cooled in air, also gave 
the comparatively high yield point of 23 tons per square 
inch with a tenacity of 41 tons and an elongation of 18 per 
cent. The reheating (practically an annealing) rendered 
it more ductile. 


Diagram XII., M = ‘water quenched,” gave only 


a tensile strength of 22 tons, elongation being nil. The 
fracture had a ‘‘ burnt” appearance, like burnt tool-steel, 
although containing only .30 per cent. carbon. The per- 
manent set point in this sample was not clearly noticed 
owing to the slipping of the grips. 


Diagram XIII., M : T, Another sample of the same 


steel, heated and cooled in sulphuric acid. The tensile 
strength rose to 62 tons per square inch; elongation nil. 
The sample slipped, but not nelees the permanent set point 
was noticed at the low stress of 4 tons per square inch. 
This peculiar low yield point, even in mild steel water- 
quenched specimens, shows that such treatment at a high 
heat causes a peculiar molecular disturbance in mild steel, 
as in manganese steel. 

Referring to the experiments of Professor Kennedy, to 
whom the writer is indebted for much of the following 
information, it was found, with reference to sample No. 1, 
Diagram XVL., very difficult to obtain a definite modulus 
of elasticity, the line on the diagram which represented total 
extension curving upwards all the way. This variation is 
caused by the occurrence of permanent set as the stress 
increases. However, by deducting the amount of set 
from the total extension, the constant modulus of 
29,770,0001b. per square inch was obtained. Thinking 
that possibly the effect of time might influence this 
curious behaviour, and that if the steel were left to itself 
and allowed to “‘rest” without being touched at all, it 
might recover its elasticity to some extent, and not show 
permanent set, the tests given in Diagram XIV. were made 
—that marked ‘‘ A 1” having been ‘* water-quenched” five 
months before the test, and meanwhile lying *‘at rest” ; the 
other ‘‘ water-quenched” only about four weeks before being 
tested. On trial they gave substantially the same results, 
and in both cases after they had been once tested to any 
certain load, as much as 50,000 lb. or 60,0001b. per square 
inch, no further permanent set was shown on the repeti- 
tion of stresses up to the same amount. Thus, as Pro- 
fessor Kennedy says, the material was then brought into 
what might be termed ‘molecular ease,” in so far as a 
strain of that kind could bring the material into such a 
state. The whole extensions were then wholly elastic— 
in fact, on the second application of loads the elastic 
extensions were found to agree with ‘“‘the whole exten- 
sions minus set of the first test.” Neither of these samples 
have been as yet broken, only a total stress of 60,000lb. 
per square inch having been applied so far. It should be 
borne in mind that the permanent sets here referred to, 
although easily rendered visible by means of proper appa- 
ratus, are extremely small in absolute amount. For 
instance, as represented in Diagram XIV., page 231, the 
total load of 60,0001b. per square inch effected a total 
elongation, t.e., both permanent and elastic, of .O4in. 
This is again very clearly shown in the data added at the 
bottom of Diagrams XV. and XVI. 

The pieces were again retested in February, 1888, and 
singularly enough, and contrary to expectation, the piece 
** A,” water-quenched in November, 1887, which had been 
lying free for over two months, began to take a distinct 
permanent set at 40,000lb. per square inch, At about 
56,0001b. per square inch (the maximum stress applied to 
the original test, and a stress under which it had pre- 
viously ceased to show any permanent set) it took a 
permanent set of .0038in., or about 16 per cent. of its 
whole elastic extension. The other test bar had been 
loaded to 54 tons per square inch, but was also not broker, 
Its diameter was reduced from .855 in. to .76lin., and it 
had stretched 2.66in. in 10in. It was then in a state of 
ease, showing no increase of permanent set on repetition 
of the load, but on repeating the test in February the 
slight permanent set began, when the stress reached 
50,000 lb. per square inch. 

Professor Kennedy, as well as the late Mr. J. F. 
Barnaby, noticed that, notwithstanding the foregoing, 
there is none the less a very well marked yield point at 
about 28 tons per square inch which may be said to corre- 








spond to sets commonly called ‘‘ the limit of elasticity,” 
i.e., not a real limit of elasticity, but a point at which the 
extensions begin to increase so rapidly that they are 
easily observed without its being necessary to use accurate 
measuring instruments. 

Diagrams XV. and XVI. are given to show the striking 
differences noticed between the curve representing the 
ordinary steel (sample ‘‘O”) and one of manganese steel 


(sample No. a” the respective tensile strengths being 


27 tons per square inch with 30 per cent. elongation (on 
8in.) and 63 tons with 42 per cent. elongation (on 8 in.). 
he data given at the foot of these diagrams show the 
yeeiee value of manganese steel in the testing machine, 

to 10,0001b. per square inch stress, the two samples 
behave almost alike. At 30,000 lb. the manganese steel 
has strained permanently .004 in. against a trace hardly 
measurable in the ordinary steel, but on 40,000 lb. being 
reached, then the total elongation, i.e., both the perma- 
nent and elastic elongation of the manganese steel, amounts 
to only .0095 in., against .33 in. in the ordinary steel 
sample. With 56,000 lb. the ordinary steel has elongated 
2.24 in., and is broken, againat .02 in. in the manganese 
steel, the latter of course being still unbroken—in fact, 
it is but little altered, as the increase in length is only 
so in. It is not until a load of 80,000 lb. that a manganese 
steel permanently elongates as much as the mild steel 
does, with 40,000 lb. per square inch, and the load of 
128,000 lb. produces the same elongation as that at which 
the ordinary steel broke, the breaking load eventually 
occurring at 140,000 lb. per square inch, with a total 
elongation of 2.925in. (on 8 in.) or 24 times the breaking 
strength of sample ‘‘ O.” 

Attention is specially drawn to the remarkable fact 
that a load of 27 tons per square inch, which in ordinary 
mild steel caused fracture, and elongated the test-bar, 
say, 2.4.in. (30 per cent. on 8in.), only elongates the 
manganese steel .043 in. (.53 per cent. on 8 in.). 

A paper of considerable interest as bearing on this point 
was communicated nearly ten years ago by Major- 
General Uchatius to Dingler’s Polytechnisches Journal, 
and is abstracted in the Minutes of Proceedings of the 
I.C.E., vol. xlix., 1876-77, pages 284 to 287. It is there 
remarked that homogeneous bronze is susceptible of 
having its elasticity greatly increased by mere stretching 
without compression, a diminution in ductility of only 
17 per cent. being accompanied by an increase in the 
elasticity to sixfold the original amount. General Uchatius 
claims that the bronze, of which the elastic limit was as high 
as 16 tons per square inch, and which, at the same time, 
possessed 37 per cent. ductility, was previously unknown 
and could only be produced by the method above indi- 
cated. He says: ‘* The straining of metals beyond their 
primitive elastic limit is attended with a molecular motion 
among the constituent particles, whereby these assume 
new pvsitions more favourable for resisting strains than 
the original one; while compression only increases the 
absolute strength, and diminishes ductility, without any 
sensible augmentation of elasticity.” Copper, subjected 
to the same treatment, gave similar results, the small 
permanent elongation of .074 per cent. on the length of 
the bar tested having more than doubled its elasticity. 
Wrought iron and milder kinds of steel gave similar results, 
and though it would not be practicable in many cases, 
Uchatius considered that the section of bars of metal em- 
ployed in the construction of roofs, bridges, &c., might 
be considerably reduced if they were previously subjected 
to such tension as would produce a permanent increase of 
1 or 2 pez cent. of their primitive length, and that this 
method is to be preferred to that of using harder and 
more elastic metal, or of increasing the elasticity of softer 
metal by oil tempering. He quoted experiments in sup- 
port of his contention as follows : 


























| Limiting Strain. Ultimate Elon- 
Nature of Material. | ___|gation per cent. 
| (= Ductility). 
Absolute. | Elastic. 
tons per | tons per 
sq. in. . in. 
Soft steel <a --| 24.38 3.81 25.3 
The same, loaded for| 
twenty-four hours, 80 as} 
to elongate permanently) 
3.3 per cent, Re --| 24.88 17.77 21.6 
The same, oil hardened ..| 48.13 17.77 10.6 
Semi-hard steel “4 31.74 8.88 20.0 








As Uchatius remarks, the practical value of a material 
is dependent less upon its ultimate strength, which is 
rarely called into action, than upon its elasticity and the 
associated property of ductility. He considered that the 
second of the above samples is to be preferred to the 
others, as combining these particular properties in 
the highest degree. e quoted another instance of two 
specimens of the same steel, the sectional areas of which 
were .0775 square inch and .31 square inch respectively, 
both of which attained their elastic limits under an abso- 
lute load of 3.6 tons, although one was four times the 
sectional area of the other. This effe:t had been produced 
by subjecting the thinner bar, the original elastic limit 
ob which was 17.5 cwt., to a load of 3.6 tons, until no 
further elongation was produced, the increase in length 
being 2.085 per cent. . . 

He finally concludes that-—(1) with the exception of 
lead and tin, all metals are susceptible of obtaining in- 
creased elasticity by continued strains, zinc itself con- 
forming to this general law when rolled; (2) that the 
elastic limit may be augmented nearly to the breaking 
point, so that in many cases it may be increased to six or 
seven times its primitive value ; (3) that the action of such 
stretching force must be gradual, and he again quoted ano- 
ther example of a bar of wrought iron, of which the original 
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elastic limit was 9.8 cwt., after being subjected to a load 
of 23.5 ewt. for two hours, elongated 11.737 per cent., and 
reached its limit of elasticity at 17.64 cwt. After a second 
exposure to the same load for two hours, the elongation 
was 11.93 per cent. and the elastic limit 23.5 cwt., at which 
no further alteration took place, the same load being 
tedly applied without inducing any change. 

ith other metals, such as bronze and steel, he con- 
sidered that the action is much slower, and that the pro- 
cess must be repeated from ten to twelve times in order to 
obtain the ultimate position of equilikrium. In such 
cases, however, it was found that the last elongation, 
which may be often quite insignificant, is attended with 
the greatest augmentation of elasticity. 

General Maitland’s valuable paper on gun steel, and 
the excellent discussion which ensued as to the meaning 
of the *‘ yield point” in iron and steel, at the Institution 
of Civil Engineers last year, was of great interest, and 
the suggestions of General Uchatius, although put for- 
ward ten years ago, are worthy of consideration in con- 
nection with this matter. It would, however, be interest- 
ing to know whether the iron and steel strained in Ucha- 
tius’s experiments would again take permanent set at lower 
stresses, as noticed in the case of the manganese steel 
sample ‘‘ A,” tested by Professor Kennedy in February, 
1888, which, although previously strained at high loads, 
after three months’ rest commenced to show yielding pro- 
perties at lower stresses, 

In conclusion, much more might be said, but it is not 
possible within the scope of one paper to deal with the 
many interesting points raised by the peculiar qualities 
of this manganese steel. The writer’s hope in bringing 
this matter before the Iron and Steel Institute may be 
expressed in the words of Mr, Howson, when addressing 
the Cleveland Institute of — last year. ‘* Indi- 
vidual effort, although exerted in the most useful direc- 
tion, is often of but small account when taken alone. It 
is only when submitted to the scrutiny of many minds, 
and freely discussed, that it proves of real value.” May 
this prove to be so in the present instance, 
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AMERICAN BRIDGE FAILURES. 


Mechanical Pathology, considered in its Relation to Bridge 
Design.* 
By Grorce H. Tuomson, M. Am. Soc. Eng. 
(Concluded from page 253.) 

ENGRAVING Fig. 12, page 275, shows the effect of a 
collision with end post. The bridge is a single track 
through lattice, of 105 ft. clear span, and weighs only 
95,000 1b. It held up all that portion of the train that it left 
undestroyed. The view is taken after the clearing away 
of the wreck, and it stands on ‘‘ three legs ;” the end post 
and first four web members were fractured ; the first and 
second panel of bottom chord failed in compression. 

Fig. 9 (see separate plate) illustrates the difficulties 
in the way of operating two lines of railroad on a single 
track bridge. It also shows how fallible are those pre- 
cautions such as signals, &c., taken to prevent collisions, 
and it is further suggestive of the uncertainties of rail- 
road operation. 

In Fig. 15, page 282, can be seen the wreck of an 
excellent pin-connected bridge, of 144 ft. span, designed 
by an able engineer, and calculated to sustain two heavy 
Consolidation engines followed by train, but not calcu- 
lated to withstand a derailed Caboose, attached to the 
end of a slowly moving freight train. It can hardly be 
possible that a Caboose could fracture the end post, 
hence the failure was probably due to the collapse of 
eyebar chord. The lateral system being of round iron 
would in no way oppose the advance of the foot of end 
post due to a collision. Four trainmen in the Caboose 
ost their lives here. While the eyebar chord in pure 
tension is efficient, in compression, or as a beam, it has 
little to recommend it. An inspection of the details 
will find four kinds of connections—rivets, pins, screw 
threads, and loops. It fell in 1886 after about 24 years 
service. 

Fig. 14 shows aclear case of overloading. The highway 
bridge in background is representative of a type much in 
use in America, 

The remaining engravings illustrate the confusion at- 
tending bridge wrecks. 

During the month of May, 1888, the number of 
catalogued train accidents due to collisions in the United 
States equal 63, of which 

32 were rear collisions, 
27 +,, butting ,, 
4 ,, crossing ,, 

During the same time the number of derailments equal 

75, of which 
10 were due to 
14 ” ” 


road defects, 
equipment defects, 
9 4, 5, negligence of operating, 
23 4, +», ‘unexplained. 
Also five accidents were due to other causes, explosives, 
connecting-rods, &c., 

The writer has, for fifteen years, been in a situation to 
observe the wear of a considerable «mileage of rivetted 
work, erected between the years 1859 to 
a long list of bridge accidents due to collisiogs from trains, 
engines, and canal boats, has seen no failurda of structure 
therefrom. He may be, therefore, excused inAnis advocacy 
of lattice bridges for railroad service, for All over grade 
(through) spans up to 250ft., and for Advancing his 
views concerning the design of bridges fof the future, as 
follows: 

1. That integrity of form, that uifidity and staunch- 

* Paper read before Section G of the British Asso- 
ciation at Bath, 





ness, peculiar to rivetted work, and so essential in rail- 
road bridges—so appreciated ‘in America to-day in the 
‘* through” plate girder—is an element of value in that 
railroad struggle for existence to come, between structures 
and wheels, and is worthy the attention of those that 
maintain railroad structures with heavy tonnage. 

2. That the accepted methods of dimensioning the 
members of a railroad bridge from strain sheet and unit 
stress data, is not sufficiently comprehensive of the diffi- 
culties to be overcome, and is not in accord with our 
mechanical intuitions and experience, and should not, 
therefore, be the only criterion of oo 

3. The design of the future should comprehend the 
work of the future, and should be liberal in the quantity 
of material used, and judicious in its structural dis- 
posal, as well as careful in its selection and manufacture. 

That cars will weigh, with load, 2 tons per foot at no 
distant day—that engines will increase in power and ad- 
juncts—that other conditions, at present unknown, may 
arise which will require the exercise of forethought and 
judgment on the part of the engineer, is highly probable. 
Precision in the calculation of stresses from wheel loads 
considered statically imposed, and figured to the pound, 
will not aid us here. A bridge does not hold up the better 
under the adverse conditions incidental to railroad opera- 
tion for such precision. 

4. The various members of a bridge should be considered 
in its possible pathological as well as in its physiolcgical 
relations. The sections of the various members of a truss 
can be made of shapes (of some considerable moment of 
inertia) to withstand any work, whether in tension, com- 
pression, or transversely, A web member of a truss 
normally may be in compression, but a collision may put 
it in tension or in transverse strain. A bottom chord 
normally in tension may be put in compression by an end 
post collision. If the car jumps on the chord then a beam 
is wanted. 

A bridge, like a soldier, has sometimes other duties to 
perform than that appertaining to the routine life of the 
garrison. 

5. A relatively smooth but temporary floor may be 
obtained by the use of long cross-ties of from 10 in. to 
12 in. deep, closely spaced, and bolted to the longitudinal 
girders or to tke chords. Such a floor is part of the 
bridge, and partakes of its strength, and it will support a 
derailed train, provided it does not catch fire ; here is the 
danger, and the wood floor cannot be considered absolutely 
safe unless protected from fire or watched. In many 
train wrecks, whether on or off of structures, the fire 
demon is present. The timely arrival of the Fire Depart- 
ment, eight minutes after the catastrophe at Bussey 
Bridge, together with water near at hand, and other 
favourable combinations of circumstances, saved the lives 
of those spared by the bridge failure. Wood fioors cannot 
be countenanced in first-class structures. Within a year 
the dangers of the wood floor have been several times 
vividly presented to the writer. The less timber about a 
railroad bridge the better ; passenger cars of present type 
can furnish enough varnish and other inflammable mate- 
rial for fire wrecks—as sad experience has too often told us. 

A solid plate floor with the permanent way embedded 
in ballast avoids the possibility of fire catastrophes, and 
while making a rigid lateral system does not interfere 
with the stretching of the chords ; a smoother track can 
be maintained, and the care of derailed trains provided 
for, while the forces due from power brakes are dispersed 
through the ballast; the loads imposed approach the 
static in mechanical effect. It is the floor for the future 
—for first-class work. 

6. For all through bridges the end posts should be made 
of large excess of material and considered subject to trans- 
verse loading from collision. 

7. The portals should be heavy plate work, and rigidly 
and strongly connected to the chords and end posts, so 
that the bridge can be made to support itself and train, 
standing on ‘** three legs,” the portal assisting. 

&. The web systems should be designed for transverse 
loading, imposed in the lineal direction of the bridge. 
If vertical members are used, the web must be necessarily 
very heavy, as the force is applied at right angles to the 
member. Ifthe web members are diagonal, with inter- 
sections, then in case of collision they will be principally 
strained in tension, 

9. The top lateral system should be rigid with rivet 
connections ; this is essential. 

Finally : The elastic work done by the various mem- 
bers of the trusses should be considered and allowed for. 
Those bridges so designed that each member shall not 
stretch more than zj)5th of its length under full live load 
and work have given satisfaction. 

The subject of mechanical pathology is relatively as 
legitimate and important a study to the engineer as 
medical pathology is to the physician. While we expect 
the physician to be familiar with physiology, without 
pathology he would be of little use to his fellow-men, 
and it as much within the province of the engineer to 
investigate causes, study symptoms, and find remedies for 
mechanical failures as it is ‘‘to direct the sources of power 
in nature for the use and convenience of man.” 

That the ideas presented herein will meet with the 
approbation of any considerable number of his profes- 
sional brethren in America the writer does not believe; 
that the prevention of disasters on bridges will, at some 
not very remote period, receive professional attention 
from engineers is probable. The frequency of these fai- 
lures, the long list increasing monthly, the loss of life, 
&c., will create a public opinion favourable towards a 
recognition of the views advanced in this paper. 


Figs. 7 and 8 of the separate plate we publish this week 
are further views of the Bussey Bridge accident which 
occurred on the Boston and Providence Railroad on 
March 14, 1887, Particulars of this accident were given 





in our last week’s issue (see page 253) when we published 
a view of the bridge before the failure. Fig. 9 shows the 
wreck of a bridge that fell on June 7th of the present 
year, at Hancock, N.Y., on the New York, Lake Erie, 
and Western Railroad. There were three spans, 128 ft. 
long, of iron post trusses, and they had been in service a 
good many years. The structure does not appear to have 
been deficient in strength, nor had it fallen into a bad state 
of repair. The accident was due to a collision between 
two freight trains, which were involved in the general 
wreck, 

Fig. 10 illustrates a very novel accident which occurred 
to a highway bridge in the large city of Rochester, New 
York, on February 18, 1887. The bridge crossed the 
Genesee River with three spans formed of bowstring 
girders. The Western Union Telegraph Company had 
erected a number of tall and heavy poles carrying thirty- 
four wires on one side of the bridge to which they were 
attached. On the morning of the accident a violent gale 
overturned two of the poles, which in falling carried away 
one of the trusses, and later in the day another pole on 
the same span was overturned. An interesting feature of 
this accident was that the poles that caused the accident 
had been erected by the Telegraph Company in defiance 
of the executive committee of the city. 

Fig. 11, page 275, is a second view of the accident to 
the bridge crossing the Canadian Pacific Railway over 
the Petewawa River near Pembroke, Ont. In our last 
issue (see page 253 ante) we published particulars of this 
failure, with a side view of the fallen bridge. Fig. 12, 
page 275, is an engraving of a bridge accident that 
occurred so long ago as August 24, 1873, and which was 
due to a freight train running off the rails and striking 
one of the trusses. The bridge was a rivetted structure, 
and showed a higher resistance than pin-connected 
girders exposed to a similar shock. In this case, although 
the bridge was knocked out of all shape, it held together 
and was repaired. 

Fig. 13, page 275, is an example of a well-designed and 
well-built bridge, destroyed through culpable over-load- 
ing. It was on the Ohio Southern Railway, and crossed 
Paint Creek at Greenfield, O. —— built for a 
narrow gauge road, the line was widened about eight 
years ago, and the weight of trains and loads increased 
without the bridge being in any way strengthened. 
Nevertheless, it withstood this excessive over-loading for 
a long period without showing any apparent signs of 
distress. We have taken the foregoing particulars from 
our contemporary, the Engineering News, but we fail to 
find any record of the failures illustrated in Figs. 14, 15, 
and 16 on page 282, and which are referred to in Mr. 
Thomson’s paper as being illustrative of the damage and 
confusion resulting from. these catastrophes. 





Exsa Ironstone. — Signor Tonietti, of Leghorn, has 
obtained a concession of the right of working ironstone in 
the island of Elba. 

New ZEALAND CoAL.—Negotiations have been completed 
by which a syndicate representing English and colonial 
capital has purchased an extensive area of about 4500 acres 
of land at Ngakawan, about 18 miles north of Westport, 
with the view of working the coal measures which exist 
upon the property, A short time since, Dr. Robertson, a 
gentleman who occupies the position of consulting engineer 
to some of the largest coal companies in New South Wales, 
visited New Zealand, on behalf of the syndicate just 
mentioned, with the view of making an inspection of the 
area proposed to be purchased. Dr. Robertson’s opinion 
of the country being favourable, terms were proposed to 
the holders of the area, and the purchase has just been 
completed. 


CaNnaDIAN Paciric Rattway.—A line which this com- 
pany is building across the State of Maine is progressing 


satisfactorily. From the Canadian boundary about 36 
miles of track have been laid. From Greenville towards the 
west 94 miles have been laid; and easterly to Wilson 
Stream, 5 miles, leaving a gap of about 18 miles, which is 
being rapidly filled up. Seven miles of rails have been laid 
from Brownville in a westerly direction. Work has been 
begun on the foundations for a bridge at Mattawamkeag, 
which will have two spans 150 ft. in length and two 100 ft. 
long. The bridge will be built of iron. At Wilson 
Stream an iron viaduct 850 ft. long and 100 ft. high will 
be constructed, and a beginning has been made with the 
works. Another viaduct will be built at Sbip Pond, 
1350 ft. long and 120 ft. high. Work will be begun on 
this viaduct as soon as the rails arrive. There are now 
between 3000 and 4000 men at work upon the line and 
good progress is being made. 


RAILWAYS IN THE PHILIPPINES.—There are no railways 
in operation in any of the Philippine Islands, but two pro- 
jects to construct railways on the island of Luzon have 
been authorised by a royal decree of the Spanish Govern- 
ment. The first is under a grant from the Government 
to an English firm in Liverpool. It is proposed to build 
a line from Manila to Antipolo, a distance of 18 miles, 
where a religious festival is held once a year, which is 
attended by a great number of pilgrims. The second 
project ismoreimportant. It is that of a corporation called 
the Manila Railway Company (Limited), authorised under 
a royal decree of the Spanish Government. This company 
is formed for the purpose of constructing and working a 
railway starting from a point in the district of Tondo 
Manila, and terminating at Dagupan, on the Bay of Lin- 
gayen, its length being about 120 miles. The Spanish 
Government guarantees eight per cent. on a capital of 
1,000,000/. for a term of 99 years, payable out of the 
treasury of the Philippine Islands. At the expiration of 
the period named the railway and rolling stock are to 
revert to the Government without compensation, 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
e aaah ene afer he arlene: where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

ies of Speci, i may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. BR LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

—S may at any time within two months from the date of 

advertisement of the acceptance of a complete specification, 

| ee perf the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


FURNACES. 

9568. N. C. F. Jochumsen, Barrow-in-Furness, 
Lancaster. (J. Hansen, Elsinore, Denmark.) Improve- 
ments in the Construction of Furnaces for Melting 
Iron, Steel, or other Metal. [1ld. 11 Figs.) July 7, 1887. 
—The molten metal flows from the melting place @ into an 
annular main receiver b formed round the bottom of the furnace. 
From the main receiver the metal flows through openings & near 
the bottom into one or more extra receivers c. In connection 
with each of these extra receivers is a slag receiver d into which 






































S is fixed for the escape of the firegases. The burner P is inserted 
into a tangential opening into the furnace chamber F, and the 
ypc jet of spray issuing from it passes round the annular space, 

e current being repeatedly deflected by impinging on the cir- 
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cumferential or concave surface of the chamber F. Between the 
inlet opening for the jet and the outlet to the chimney S, the 
passage is blocked by pieces B of refractory material. (Sealed 
August 17, 1888). 


10,868. J. Toussaint, Birmingham. An Improve- 
ment in the Construction of Furnaces for Refining 
Iron, Steel, or other Metals. [8d. 2 Figs,) August 8, 
1887.—The improved furnace is designed to allow the heat to have 
full play under, over, and around the metal-containing basin. The 
furnace chamber A may be of any shape, and is arranged below 
the level of the basinI. The side walls B have apertures C for in- 
creasing the draught. The hot gases rise from the furnace A and 
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pass over a bridge F and act upon the surface of the metal H in 
the basin I, They then pass over the sides of the basin into side 








the slag flows from main as well as from extra receivers through 
passagesi. Near the top of extra receivers and slag receivers are 
slag holesm. The heated gases collected in main receiver, extra 
receivers, and slag receivers, are drawn into an annular space f 
round the blast tube e which forms an ejector, and forces the 
heated gases with the blast into the melting place a. The spout 
and tapping hole are connected to the main receiver, through 
which all the molten metal in extra receivers has to pass. (Sealed 
August 10, 1888). 


10,387. J. W. Wailes, Walsall, Staffs. Improve- 
ents in, and A plicable to, Open-Hearth Steel 
Melting and e Furnaces. (sd. 6 Figs.) July 26, 1887. 


—The invention consists essentially in carrying the side walls on 
separate supports from the hearth and roof in such manner that 
the side walls are quite independent of, and may be removed 
without interference with the hearth and roof. Any spaces be- 
tween the side walls, hearth, and roof are closed, when the side 


Fig.1. 






























































walls are in position, by means of suitable stopping material. 
The hearth may be of basic material, the side walls of acid material, 
and the roof of any suitable material. A further improvement 
consists in pivotting the —— 1 for the side walls & to the 
frame f, carrying the hearth c and roof g, on an independent 
casing d, so that the side walls may be readily moved into and 
out of position. (Sealed August 10, 1888), 


10,976. J. B. Hannay, Cove Castle, Dumbarton, 
N.B. Improvements in Furnaces or Heating Appa- 
ratus. (8d. 10 Figs.) August 11, 1887.—In the modification 
shown in Figs. 1 and 2 the furnace chamber F is constructed in 
firebrick of an oblong rectangular form, and has at one enda 
number of holes H, for introducing iron rods to be heated for 
making rivets or other articles. At the middle of the end opposite 
to the holes H, and at the top of the chamber, there is an inlet 
opening I, into which the burner P is inserted, from which an 
ignited jet of compressed air and oil spray is projected towards 
the other end of the chamber. Two outlets @ are provided for 
the escaping gases in the bottom of the chamber at the corners, 
The flame or current of ignited spray proceeds first from the inlet 
end, and descending somewhat divides and returns along or near 
the bottom of the chamber to the outlets 0. The furnace shown 
in Figs. 3 and 4 is constructed for heating a wheel tyre T in a hori- 
zontal position. The furnace chamber F is of a circular form 
corresponding to the tyre. The centre G is built up so that the 
furnace chamber is really of an annular form. When atyre T has 
been placed in the furnace chamber F, and is about to be heated, 
acover R is lowered down so as to close the furnace. This cover 
Ris made with an opening at one part over which ashort chimney 


p ges, and —— a network of passages M formed between 
the bottom of the basin and the flooring before entering the 

bi y. C quently the sides of the basin and the bottom of 
the basin are kept at the same heat as the upper part of the 
chamber above the metal, the heat being uniform all over the 
furnace. (Sealed August 17, 1888). 


MANUFACTURE OF IRON AND STEEL. 


7494. P. C. Gilchrist, London. Improvements in 
the Manufacture of Steel or Ingot Iron by the Basic 
Process. (6d.] May 23, 1887.—This invention relates to an im- 
proved process for rendering pig iron, having a high percentage of 
silicon or phosphorus, suitable for use in the basic Bessemer 
process. The improvements consist in first treating the silicious 
pig ina basic or neutrally-lined Siemens or other open-hearth 
regenerative gas furnace, and then transferring the de-siliconised 
metal to a basic lined Bessemer converter. (Sealed June 1, 1888), 


8276. A. L. Dowie, Glasgow. Improvements in 
Treating Iron and Castings thereof. [6d.) June 9, 
1887.—This invention relates to melting and annealing iron with 
pulverised seaweed and oyster shells. (Sealed July 15, 1888). 


13,242. G. Hatton, Hagley, Worcester. Improve- 
ments in the Open-Hearth Method or Process of 
Manufacturing Iron and Steel, and in Furnaces 
Employed therein. (8d. 3 Figs.) September 30, 1887.—The 
improved furnace is constructed and worked on the “ open- 
hearth” principle, and is not intended to be used with blast as a 
Bessemer converter. It is provided with two distinct hearths A 
and B within one chamber, so arranged that when one hearth A is 
in the bottom position the other hearth B is at the top, forming 
for the time being the roof of the furnace. The furnace is mounted 
on rollers C rotating in fixed bearings D, and supporting the fur- 
nace on the circular pathways E attached to the furnace. By this 
means the furnace may be turned over in either direction, and in 
this way the position of the hearths can be changed. The furnace 
is open at each end to the ports F, F, communicating with the 
regenerators G, G, and is heated by gas in the ordinary way. The 
hearths are provided with doors H, H, and with pouring spouts J 





























and K, one of which latter is placed in position in relation to each 
hearth respectively to be above the working level of the metal 
when the hearth to which it is applied is in its usual working 
position at the lower side of the chamber. In using phosphoric 
pig iron, the hearth A is lined with ‘‘acid” material, and the 

earth B lined with ‘‘ basic” material, with a layer of insulating 
material of a neutral character separating the two ae 5 from 
one another. The metal is first treated in the “ acid” lined hearth 
A, and the bulk of the silicious slag formed during the process of 
desiliconising is poured or raked out through the spout J by turn- 
ing the furnace. The furnace is then turned in the opposite direc- 
tion, thus transferring the metal into the ‘‘ basic” lined hearth B 
by bringing such hearth into the position previously occupied by 
the ‘‘acid” lined hearth A, and the metal is there trea’ in the 
usual manner for the elimination of phosphorus. When ready 


for casting the metal is poured out into the ladle as required 
through the spout K by turning the furnace. 


(Accepted August 





4, 1888). 





6951. J. W. Bookwalter, Springfield, Ohio, U.S.A. 

ents in Apparatus for Converting Crude 
into Malleabie Iron or Steel. (6d. 4 Figs.) 
May 9, 1888.—This invention relates to improvements in con- 
verters of the Bessemer type, and its object is to secure a com- 
plete and regular circulation of the metal contained in the con- 
verter, so that the air blasts may act with greater uniformity 
upon the metal contained in the bath. The converter A is of 
ordinary construction, the blasts being admitted through tuyeres 
C. When the air is admitted horizontally at the circumference of 
the converter and near the surface of the metal, the tendency of 
the blasts is to produce a circulatory motion somewhat irregular 
throughout the mass of molten metal, being greatest at or near 
the circumference of the converter, and there is a tendency thus 
to leave the metal in the centre of the mass in a relatively undis- 
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tion by placing a core D of fireclay or other refractory material in 
the interior of the converter in such manner that when the latter 
is charged the core shall occupy the position which would other- 
wise be occupied by the undisturbed mass of inert metal around 


which the rest of the metal as above d would circul 

This will, therefore, leave in the converter an annulus of molten 
metal having throughout a fairly constant circulatory motion. 
The upper side of the core being sunk only a few inches below the 
surface of the metal in the converter, and at about the same 
level as the orifices of the tuyeres, it follows that when the circu- 
latory motion is established all the metal comes with regularity 
and certainty to the surface and shares the effect of the blast, 
whereby the homogeneity of the charge is insured. (Sealed August 


3, 1888 
OBTAINING METALS. 


8284. S. P. Thompson, London. Improvements in 
the Electro-Deposition of the Heavy Metals. [6d.) 
June 9, 1887.—This invention has for its object to obtain the 
electro-deposition of the heavy metals (such as platinum, iridium, 
&c.) in a bright state. The improvements consist in the use of a 
bath composed of a solution of the chloride of the metal, to which 
is added phosphate of soda, and after heating the same, ‘‘ brighten- 
ing substances ” (such as sal ammoniac, carbonate of soda, &c.) are 
added, the whole being again heated and finally neutralised. 
(Sealed July 6, 1888). 


2019. J. Perino, Charlottenburg, Germany. Im- 
provements in Disintegrating Copper Pyrites by 
Means of Nitric Iron Salts for Extracting Copper. 
{4d.] February 10, 1888.—The copper pyrites are heated in the 
presence of nitric iron salts for the purpose of obtaining sulphate 
of copper, which after having been lixiviated is used for producing 
pure copper. (Sealed May 25, 1888). 


2071. H.H, Lake, London. (£.S. Hayden, Waterbury, 
Conn.. U.S.A.) Improvements relating to the > 
tion and yop. of Metals and to Apparatus there- 
for. (8d. 6 Figs.) February 11, 1888.—The metal to be refined is 
rolled into plates which are arranged in an electrolytic bath 
between an anode plate and a cathode plate without any connec- 
tion between the plates to be treated and the anode or cathode 
plate, except through an electrolytic solution. The plates are 
then subjected to the action of a current of electricity. (Sealed 
May 25, 1888). 


MANUFACTURE Of CHEMICAL PRODUCTS. 


7812. A. Liebmann and A. Studer, Manchester. A 
Process for Producing a New Mono-Sulpho Acid of 
Alpha-Naphtol. [6d.] May 28, 1887.—Alpha-naphtol is heated 
with concentrated sulphuric acid, and the resulting mixture of 
sulpho acids is converted into their corresponding barium salts. 
The latter are then suspended in water and saturated with gaseous 
hydro-chloric acid, and heated. The precipitate of barium sul- 
phate is filtered off, and the solution of the new sulpho acid is 
neutralised with barium carbonate. The dry barium salt is 
obtained on evaporation of the solution. (Sealed June 15, 1888). 


8217. G, H. Bolton, J. R. Wylde, and H. Auer, 
Widnes, Lancaster. Improvements in or relating 
te the Manufacture of Permanganate of Soda or of 
a Mixture of the same with other Disinfecting or 
Oxidising Matter. (6d.) June 8, 1887.—The permanganate 
is obtained by treating a solution of the te with chlorine 
and then evaporating the clear solution. The residual salts con- 
tain about 3 per cent. of permanganate. (Sealed June 29, 1888). 


8289. W. Bramley, Middlesbrough-on-Tees, Yorks. 
Improvements in Obtaining Chlorine or Hydro- 
chloric Acid from Chloride of Calcium, [6d.] June 9, 
1887.—Calcium chloride is mixed with iron ore and —— toa 
(Sealed 








high temperature in a current of air or water vapour. 
July 6, 1888). 


9543, H.C. Bull and Co., Limited, and W. E. Sendey, 
London. An Improved Process for the Manufacture 
of Sulphate of Ammonia, the Recov and Purifica- 
tion of the Bye-Products arising erefrom, and 
Apparatus therefor, (8d. 6 Figs.) July 6, 1887.—Accord- 
ing to this invention clay (alumina) is first washed with water 
(Fig. 1), and then treated with sulphuric acid (Figs. 2 and 3). 

e sulphate of alumina thus produced is then treated with 
gaseous ammonia, whereby sulphate of ammonia is obtained, the 
alumina being precipitated as a hydrate. Referring to Fig. 1, water 
and clay are fed into the mixer A, which is provided with a rotary 
stirring shaft a, The solution leaves the mixer and falls intoa 
series of overflow tanks B. In flowing over the weir D!, its course 
is directed by the weir D downwards, and the space between 
these weirs being comparatively small the solution receives an 
acceleration of velocity. This flow is stopped upon coming near 
the bottom of the vessel, and reversed, assuming an upward direc- 
tion ; but owing to the increased area of the liquid in the hori- 
zontal plane, in which it now rises, the velocity of the solution 
is retarded. The previous rapid descent will have caused some of 
the heavier impurities to be deposited upon the bottom of the 
vessel, which will not rise again with the bulk of the solution, 
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Thus by these repeated accelerations, reversals, and retardations 
of the velocity of the flow of the solution, the impurities, such as 

bbles and sand, are separated from the aluminous material. 

hen the solution is drawn off from the tanks B the impurities 
may be removed through the doors C. In the apparatus shown 
in Figs. 2 and % the sulphurous acid is made by burning 
pyrites. Nitrous acid is made in the usual way by mixing 
sulphuric acid and nitrate of soda together in the vessel K. 
The pyrites are supplied in hoppers L, located beneath the doors 
of the troughs K, in the bottom of which there is provided a crush- 
ing roller m, which feeds crushed pyrites into the steam injector n. 
The heat caused by the making of the sulphuric acid is utilised 
to generate steam by causing the hot gases to pass amon pendent 
** Field tubes” I, supported in the roof of the vessel H. e gases 
leave the vessel H and enter the chambers F by the passage g!, and 
in passing through the chambers F become incorporated with the 
alumina, and convert it to sulphate of alumina. The material 

















is fed into the upper of the chambers F and travels towards the 
communicating union passage f?, down which it is forced, and 
falls into the second chamber F. The propeller blades in the 
chamber convey it back to the second union passage f?, and so on 
to the third chamber F, from which, after having been pro- 

lled through it, the solution of sulphate of alumina passes 
S the pipe f* into settling tanks. When the liquid solution of 
sulphate of alumina becomes clear it is drawn off and conveyed 
to suitable apparatus where it is brought into intimate contact 
with g ia. The sulphate of alumina s0 treated is 
converted to sulphate of ammonia and the alumina is precipitated 
as a hydrate. e sulphate of ia thus obtained is now 
evaporated to dryness in any suitable way. The precipitated 
alumina constitutes a bye-product, which is dissolved in 
hydrochloric acid and then subjected to a heat upon a hearth of 
alumina, whereby the metallic impurities are converted into 
chlorides and then vaporised and driven off. (Sealed July 6, 


1888). 

10,759. H. W. Deacon, Widnes, Lancaster, (C. 

rnois, Peekskill, N.Y., U.S.A.) Improvements in the 
Manufacture of Carbonic Acid Gas. [8d. 1 Fig.) 
August 5, 1887.—The improved process of manufacturing carbonic 
acid gas consists essentially in passing water gas (or a hydro- 
carbon in gas form) through a heated mass of metallic oxidising 
agent whereby carbonic acid is produced. The exhausted oxidis- 
ing agent is then regenerated by a current of atmospheric air. 
In the drawing A represents an air-tight receptacle (the ‘‘con- 
verter”) provided with a perforated bottom or grate a. The 
space above the perforated bottom a of the converter A is filled 
with oxide of iron. The oxide of iron or manganese is used, it 
being heated up to above 600 deg. Fahr.; but the temperature 
to which the oxidising agent is heated must be below its melting 
point. Below the bottom a@ of the converter are a pipe b for 
supplying water gas, a pipe cfor supplying steam, and a pipe d for 
supplying air From the top of the converter extends a pipe ¢, the 
upper end of which is closed by a valve f. From the side of the 
pipe e extendsa pipeg dipping into a liquid seal B, and from the top 
of this liquid seal extends a pipe A into a condenser C, which com- 
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municates by a pipe ¢ with the gasholder D. When the contents 
of the converter have been heated up to the desired temperatures, 
which may be accomplished by admitting a supply of water gas and 
at the same time a supply of air, and then igniting the water gas, 
the stop-cock of the pipe g is opened, and acurrent of water gas is 
passed through the heated oxidising agent in the converter A. 
On its passage through the oxidising agent the water gas is con- 
verted into carbonic acid and steam, which pass through the pi 
g into the liquid seal B, and thence through the pipe h into the 
d C into contact with a shower of cold water. The steam 
contained in the mixture is thereby condensed while the gaseous 
carbonic acid escapes through the pipe i into the holder D. When 
the oxidising — in the converter A has become exhausted the 
water gas supply pipe bisclosed. Then the steam pipe c is opened 
and steam is blown through the converter whereby the gases con- 
tained therein are driven out through the pipe g, and after the 
gases have been driven out the steam pipe ¢ is closed and the 
valve f and the air pipe d are opened so as to pass a current of 
air into the converter through the exhausted oxidising agent, 
which is thereby regenerated. (Sealed August 17, 1888). 


13,648. Dr. C. Heinzerling, Zurich, Switzerland. 
Improvementsin Furnaces for Decomposing Metallic 
Oxychilorides and Superoxidising Metallic Oxides. 
(8d. 2 Figs.) October 8, 1887.—The furnace consists of a chamber 
containing a number of plates a, a', a*, a*, &., arranged in layers. 
Between every other pair of plates openings are formed at the 
opposite ends and sides to allow of the gases ing up and space 
for the oxychloride of magnesium to pass down. At the side of 
the furnace are openings to every fe of double plates, provided 
with doors, for allowing the oxychloride of magnesium to be 
raked from one row of plates to the next. The plates are heated 
toa very high temperature by a fire from below, the gases and 
warm air from which circulate between the plates through the 
rts G, while the hydrochloride acid mixed with steam which 

8 given off from the heated oxychloride of magnesium, circulates 

on the other side of the plates and through the s W. The 
operation is as follows: Oxychloride of magnesium is thrown 
into the hoppers T, T, and being crushed by the rollers ¢, ¢ fallsina 
pulverised state on to the first plate a, where it is heated, and then 
raked on to the second = a@' by means of a rake through the 
door d, where it is again further heated and then raked to the next 
plate a?, and so on until it reaches the m. The hydro- 
chloride acid gas mixed with steam which is given off from the 








intensely heated oxychloride of magnesium on the bottom layer a5 
rises through the divisions G, passing over the oxychloride of 
magnesium lying on the different layers of plates, which is not so 
strongly heated. By the passage of the steam over the heated oxy- 
chloride of magnestum, hydrochloric acid and oxide of magnesium 
are formed and the hydrochloric acid gas and steam on arriving at 
the top have been turned into concentrated hydrochloric acid 
mixed with water and acertain quantity of air, and the oxychloride 
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of magnesium has been changed into magnesium oxide or mag- 
nesia, and the evolved gases can be led into another furnace, or 
those which have been obtained into ther furnace, can be led 
into the furnace through the pipes S, 8 at the bottom, thus assist- 
ing the forming of hydrochloric acid gas. The furnace may also 
be used for the superoxidation of metallic oxides, such as chrom 
oxide or barium oxide, by a current of air or steam being passed 
over the heated metallic oxides. (Accepted August 4, 1888). 


LIGHTING AND HEATING. 


7782. W. Defries and V. I. voouy, London. Im- 
1 ame y in Feeding Oil for Lighting and Heat- 
. (8d. 4 Figs.) May 28, 1887.—Oil is poured through the 
feeder screw a into the reservoir A, whence it passes by the open- 
ing E' into the dome B, rising therein to the hole E, through 
which it enters the pipe C, down which it flows, entering the wick 
case F through the orifice K. The air in the pipe displaced by the 
entering oil issues by the orifice K, until the level of the oilis above 
this orifice. A compression of air then begins in the pipe C, exercis- 
ing a pressure upon the surface of the oil in thedome B When the 











level of the oil in the wick case has risen above the level of the. 


oil in the lower part H of the pipe C to a height equal to that of 
the oil in the reservoir above the hole E, the compression due to 
this head of oil in the wick case will exercise upon the surface of 
the oil in the dome B a pressure equal to that due to the column 
of oil in the reservoir which caused the flow, and the oil will 
accordingly cease to flow. When the height of the oil in the wick 
case is reduced by combustion, the feeding will recommence and 
the flow will continue until the required level is reproduced in the 
wick case. (Sealed June 29, 1888). 


11,928. J. W. Swan, Bromley, Kent. Improvements 
in Ap tus for Indicating the Presence of Fire- 
damp Mines or other Places. j8d. 7 Figs.) 
September 2, 1887.—The apparatus shown in Fig. 1 comprisesa 
differential air thermometer formed of an upright UJ tube A with 
mercury in the bend and with each limb of the UJ tube terminat- 
ing in a bulb(BandC). Passing into each of the bulbs is a tube 





containing a thin platinum wire. Thetube D in the bulb Cis 
closed, so that the atmospheric air which surrounds the platinum 
wire d within it is never changed. The other tube E, in the bulb 
B, is open at both ends, and therefore the air which surrounds the 
other a wire ¢ varies in composition with the varying 
condition of the air of the mine or place in which the apparatus 
is used. The platinum wires d, e are connected together in 
series and joined in the circuit of a generator of electricity of 
sufficient power to maintain them at a dull red-heat. e aper- 
tures of the open tube E are covered with wire gauze e?. en 





the apparatus is surrounded with air, free from firedamp, the 
wires d, e, within the bults D, E, are by the poner of an electric 
current made equally hot, and consequently the air pressure is 
equal upon the surface of the mercury’in each limb of the UJ tube 
A, and the two columns of mercury liquid are therefore equal 
in height. When firedamp is present in the air, the platinum wire 
ein the open tube E becomes hotter than does the platinum 
wire d in the closed tube D and the air pressure conse- 
quently becomes greater on the hotter side, and the mercury 
is ig pee in the leg of the Uy tube on the hotter side, 
and is correspondingly raised in the leg of the UJ tube on 
the other side. A greater or lesser difference of height of the 
liquid in the two limbs of the [J tube therefore indicates a 
greater or lesser proportion of tiredamp in the air up to 
the limit at which the gas and atmospheric air form the most 
explosive mixture. The UJ tube may be furnished with a scale for 
readily ascertaining the t of gas p t. An incandescent 
lamp may be provided, the circuit of which shall be broken and 
the lamp extinguished by reason of a dangerous accumulation of 
firedamp. Figs, 2 and 3 show an arrangement of two thermo- 
meters A, A?, each consisting of a helical tube of oval section, and 
containing liquid. The thermometer coils A, A2 are arranged side 
by side, and in the interior of the coils are the tubes D and E con- 
taining the wires e, d. The ends a, a? respectively of the two coils 
A, A? are attached to the interior of the box F, but electrically 
insulated from it, and also to the a poles of the battery, 
which are also electrically insulated. Their opposite ends b, 62 
are free, but are in contact with each other so as to complete an 
electric circuit through the coils. The ends }, b? are shaped so 
that, when the coils expand and contract owing to the ordinary 
varying temperature of the atmosphere, they will remain in contact 
to maintain the electric circuit, expanding and contracting equally. 
When, however, by reason of the presence of explosive gas, the 
wire in the tube E becomes more highly heated than the wire 
in the tube D, the coil A will expand to a greater extent than 
the coil A?, and cause the ends 6, b? to separate and thereby 
interrupt the electric circuit and extinguish the light of an electric 
lamp in the same circuit. Figs. 4 and 5 represent a further 
modification, in which the two helical tubular thermometers are 
arranged one above the other. (Accepted August 4, 1888). 


MISCELLANEOUS. 


7911. W. Brierley, Halifax, Yorks. Improvements 
in “ Automatic” Dycing Coppers or Vats. [8d. 2 Figs.] 
June 1, 1887.—The improved dyeing copper comprises an outer 
vessel A with a dished upper part forming a support for the inner 
vessel B, The vessel B forms a short cylinder with perforated 
bottom ; the upper end is dished outwards as at d, resting upon 
the corresponding part e of the outer vessel A. In the midst of 
the inner vessel Ba tube C is inserted, open at both ends, and 
having a cover b. At the bottom are fastened guide bars for 
adjusting the cover } in any position, and for closing when neces- 
sary the tube entirely. The inner vessel B, and also the tube C, 
are provided with holes at their upper parts at f, f!. The inner 
vessel B filled up with the materials to be dyed, is inserted into 








the outer vessel A, and by heating, the temperature is raised, 
whereupon the dye liquor will rise in the space a between the outer 
vessel A and the inner vessel B, and also in the tube C, until it 

8 through the holes /, /', and from the border of the tube C 
into the inner vessel B. The materials in the inner vessel are 
penetrated perfectly by the falling bath of dye liquor, which 
passes through the holes in the bottom of the inner vessel into the 
outer vessel A. This circulation of the dye liquor continues so 
long as the heating is continued. The formation of the border of 
the outer vessel A and the cover b prevents the bubbling over of 
the liquor, guiding and returning it constantly into the inner 
vent B containing the materials to be dyed. Steam is injected 
to the bath through the perforated tube D placed near the bottom 
of the vessel B. (Sealed June 22, 1888). 

9606. P. Everitt, London. Improvements in 
Filters. (8d. 2 Figs.) July 7, 1887.—Within an outer vessel 
a is placed a cup b com of carbon or other filtering material. 
The water to be filtered is placed in the outer vessel a, and filters 
from the outside to the inside of the filtering cup b. The filtered 
water is drawn off by a P ence running from the outside through 
the non-filtered water to the inside of the filtering cup. A supply 
of water to be filtered being introduced into the outer vessel a, 
the water will immediately commence to filter from all parts 





through the filtering material d into the interior of the inner cup 
b or receiver of filtered water, As soon as the water in the inner 
cup b becomes level with that in the outside case a, all filtration 
ceases, but the unfiltered water in the outside case is gradually 
depositing its residue on the bottom thereof. As soon as it is com- 
menced to draw out the filtered water through the tap h, the non- 
filtered water commences to filter through the porous cup be, 
into the inside of the cup }, and it filters from the top part where 
the water is the purest, the heavy matter having settled at the 
bottom of the case a. (Sealed August 17, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 
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THE WESTINGHOUSE 


AUTOMATIC HIGH-SPEED ENGINE. 


OVER 4,000 NOW IN USE FOR ALL PURPOSES. 
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ALLEY & MACLELLAN, 
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General Sales Agents: JAMES EDWARDS & Co., 15, Holborn Viaduct, London. 
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IMPORTANT AND LATHST IMPROVEMENT IN 


ROBERT BOYLE & SON’S PATENT SELF-ACTING AIR-PUMP VENTILATOR, 


intimate that taken Patents, in this and other tries, for In the well-known “ AI 

Mal i So _ it haa d d eds considerably to its value as Foul Ait xhaae 
igh The impr ion is a in 0 Moet rnamental form, so that it wi} 

aR. hy an excrescence on Chae airy will rather enhance its appearance. The 

whioh has attended the last Reduction in the price of e Air-Pump Ventilator induces us to suppiy the 

ter Reduction in Price, though it is a more powerful and more Ornamental Ventilator 

to bring a a really reliable and well constructed Ven’ aiiater within the sssans of of all. entilator in the Marker, 

be found to be not only the Most Powerful Exha mst but also the Cagapess Ventilator the Ls ard 
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ein of Sim piieity, Economy. Efficiency, and Beauty’ of Design is seoured. 
ROBERT BOYLE & SON, Ltd., Ventilating, Sanitary & Consulting Engineers, 
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64, Holborn Viaduct, net & 1 Ww te oa So ACHES oo 


Clyde Rivet Works Co., 
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HARTMANN'S WEIGHING MACHINERY. 
GREY PAINT, 
LATEST IMPROVEMENTS % AWARDS. 


INI N G BORING ANTI-CORROSIVE. 
BLASTING 


CRUSHING SUTER HARTMANN & RAHTJEN’S 
CONCENTRATING COMPOSITION CO. LTD. 
EXTRACTING 
T. B. JORDANYSON po 18, BILLITER ST., E.C. 
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—— SOLE MANUFACTURERS OF THE WELL-KNOWN —— 


HP.S. ACCUMULATORS. ADDRESS 


CONTRACTORS FOR THE COMPLETE INSTALLATION OF THE ELECTRIC LIGHT, me} 04 & 8 tT pat be TREET 
For Free Estimate apply to the SECRETARY, 4, GREAT WINCHESTER STREET, LONDON, E.C. iia 


DAVEY PAXMAN & CO., Engineers, COLCHESTER, 


—— MAKERS OF — 


ENGINES AND BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. 


Portable and Semi-Portable Engines, | Horizontal Winding Engines, Oom ~ Semi-Fixed Engines and 
Semi-Fixed Engines and Boilers Vertical rps es and Boilers, 
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le and Semi- “Portable Seiguuat Horizontal Fixed a 
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ed by me. for Steam 
£200 for Best me... yr-serhe ch tig | £100 for Best jooue ‘eter Portable Engine, 


Were awarded to D. P. & Co.’s Engines in Ng ya of extreme economy in fuel, excellence of design, and smooth and 
very regular working. The record D. P. & Co. have established is 55 per cent. lower in fuel than that of the most i 
4 ne Bi Engine at the great Cardiff Trials in 1872. 


———< ” A —— Catalogues, and full particulars with Prices, on application to 
“Po rtable En ne. = o., 
Single Cylinder, 4 to 12 HP. nom ENGINEERS, COLCHESTER. 


THe INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS c0., Lt 


MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, 


Electric Light Leads, Lamp Fittings, Carbons, Switches, Testing Apparatus, and 


ELECTRIC LIGHT APPARATUS of every description. 


INCANDESCENT LIGHT INSTALLATIONS FOR SHIPS, HOUSES, OR FACTORIES. 
Bee also Advertisement] HSTIMATEHS ON APPLICATION. page 18 (folio at foot), Inst week. 


Worxs: SILVERTOWN, LONDON, E. 0587 
a ? THE BELLEVILLE INEXPLOSIBLE STEAM BOILER CO. 


ESTABLISHED 37 YEARS. 


lst Patent, 1850. Latest Improvement (Patented). 1887. High Industrial Awards—Two Nominations and One 
Promotion in the Legion of Honour, 1866, 1878, 1883. 


BELLEVILLE'S INEXPLOSIBLE parenreo PORTABLE ENGINE AND BOILER 


A great number of these Portable -- and Boilers are being used in all countries in all countries, in manufactures of various kinds, and also for agricultural purposes ; they 
are mounted upon two wheels of large diameter, by which they can be taken along any road practicable for ordinary traffic. (See Special Circular respecting 
Portable Engines and Boilers, which can be easily taken to pieces and carried on the backs of men or mules in difficult countries. ) 

The principal Advantages secured are : ann Ho Security—Lightness and Small Bulk—Easy Cleansing of all parts of the Boiler—Natural Purification of the 
Feed Water—Economy—Quiet Exhaust of Steam in the near ery Simple and Solid Construction—Attendance and Maintenance rig ey fae 

The safety and even running of these Portable En — and — renders them especially suitable for ectric Lighting 
purposes, ey can be erected on any floor of Dwelling Houses, 


BELLEVILLE’S INEXPLOSIBLE STEAM BOILERS 


Applicable to all Manufactories and to Navigation. 


BELLEVILLE ES STHBA™M PUMFYT S, 
For Feeding High Pressure Boilers. 


mu BELLEVILLE REDUCING VALVE, for Controlling the Steam Pressure. 
ca une hn BALI OTL nt SEMI-METALLIC ANTI-FRICTION PASTE FOR STUFFING BOXES, AND ANTI-FRICTION GREASE FOR STEAM COCKS, &c. 


Grand Opera (in the Basement) ; 670 HP. Particulars of the three types of Belleville Inexplosible Boiler (Stationary, Portable, and Marine), Portable Engine and Boiler, Steam Pumps, Reducing Vaive® 
Ministre dee fortes by Teldgvaphos do. oe 90 HP. the Steam Purifiers and Driers, the Automatic Feed ‘eed Regulator, sent free on application. ‘ - 
Otel du it Lyonnais ese 


Grand Howl eeee 2 J. BELLEVILLE & CO., 
ce feat of Si ; Contractors to Public Corporations in France and Abroad. In use in the Navy and Mercantile Marine, and in many works on Land. 
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AGRICULTURAL ENGINEERING IN 
INDIA.—No. X. 


River TRAINING. 


Ow1ne to their unstable character, the torrents 
and rivers that come in contact with important 
engineering works in Upper India require careful 
training. Not only is this the case where the works 
are of such a nature as to interfere with or alter 
their régime, as in the case of weirs or the heads of 
canals, but even when the works exercise no direct 
influence on the stream, as should be the case with 
large bridges and permanent quays, for the character 
of the banks is so unstable that the rivers, unless 
looked after, will often leave the works altogether. 

The principal objects to be kept in view in con- 
trolling rivers and torrents are these : 


Fig.64. 
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1. Training with regard to permanency of direc- 
tion, so that the works may not be out-flanked, or 
valuable land cut away. 

2. Training with a view to maintaining the per- 
manency of the bed slope. 

3. Training to preserve an open channel amply 
sufficient to discharge the volume it is required to do. 

4, Training to prevent or modify the evil effects 
of inundations in low-lying adjacent lands. 

It might be supposed that with a lavish expendi- 
ture of money all these results could be insured by 
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canalising the streams in question, but such is not 
the case, for with an Indian river there is always 
the possibility of the occurrence of a flood of such 
magnitude as to sweep away every bank and levée 
that may be raised to confine it within bounds. 
That the river floods have never exceeded a certain 
height within the memory of man is not a sufli- 
cient guarantee that no higher flood will occur. The 
collecting areas are very extensive, although it 
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seldom happens that prolonged and heavy rain falls 


all over such areas at one time. Nevertheless, 
it is not a physical impossibility that at any time 
unprecedented rainfall may occur simultaneously 
over all the catchment areas of a river, causing an 
altogether unparalleled flood. Although we must 
not allow the fear of such a catastrophe to deter 
us from executing any necessary works, still the 
possibility of its occurrence should always be borne 
in mind, for we are often tempted to expend 
large sums on attempting to render permanent the 
régime of a river in the expectation that the irritat- 
ing annual outlay on training and protective works 
may be done away with once and for all. 

The object, in controlling a river, that must 
generally be borne in mind, as the word “‘ training” 
|implies, is to maintain the original characteristics 
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of the river as unchanged as possible, and at the 
same time to keep such a check upon it as to 
prevent its breaking beyond certain limits. These 
limits will, however, only be defined in certain 
places where they are absolutely necessary. It 
would be manifestly absurd to undertake operations 
with the object of keeping a river in a certain 
course simply because it happens to run at present 
in that course, unless the advantages to be gained 
by such operations amply justified the expenditure 





incurred upon them. 
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The most permanent, but by far the most costly, 
means of insuring permanency of direction in a 
stream is by the employment of revetments made 
of masonry or of pitching, and with foundations of 
such a depth or aprons of such length as to secure 
them against destruction by undercutting. In 
Northern India these are only resorted to for short 
distances on account of the great expense they 
necessitate. 








Perhaps the most economical and safest form of 
revetment is a combination of retaining wall and 
curtain used in the Fakirs Revetment at Hurdwar 
and other places on the Ganges Canal, Fig. 63. The 
high retaining wall itself has comparatively shallow 
foundations, whilst the small curtain wall some dis- 
tance in advance is the one that has to actually 
bear the brunt of the action of the river. Should 
this chance to fail at any point the injury may be 
repaired by temporary pitching, the main wall 
will remain uninjured, and it becomes unnecessary 
to take the heavy foundations very deep. Revet- 
ments are a good deal used on the Ganges Canal 
itself, but these are not always with a view to pre- 
serving the direction of the channel ; though such 
is the case in some instances, notably where the 
canal makes a sharp curve just above its crossing 
with the Ratmau Torrent. More often they are 
employed in heavy embankments, with a view to 
obviate the danger of a breach arising from any 
unsoundness of the earthen banks. The long em- 
bankment across the Solani Valley, and another, 
now abandoned, near the tail of the Etawah branch, 
are examples of the bold employment of revetment 
walls, Fig. 64. In the newer works of the Lower 
Ganges Canal, breaches in heavy embankments such 
as that across the valley of the Kali Nuddee are 
insured against by the presence of a core of pud- 
dled clay running like a wall through the centre of 
the bank, Fig. 65. This clay is stiff enough to 
resist the action of rushing water for a sufticiently 
long time to admit of a small breach, should it 
chance to occur, being closed. 

Next to masonry revetments come marginal banks 
as a means of controlling the stream. These, 


though suitable for canals and sluggish streams, 
require in the case of rivers that run rapidly in 
flood, to be supplemented by spurs to prevent their 
being washed away by the scour of the river along 
their faces. 











More usually employed in training works are 
spurs of considerable length run out from the 
natural high bank of the valley, or from an arti- 
ficial bank made at such a distance from the river 
channel as tu be safe from immediate danger of 
attack from the stream. These spurs are made of 
simple earth until they come within the action of 
the running water, when they are pitched with 
stone or protected by fascines or matting, and the 
actual nose, which is exposed to the direct attack 
of the river, is made of stone or concrete. 

The reasons that make it desirable to train ariver 
with respect to its direction are diverse. The Puttri 
Torrent, near the head of the Old Ganges Canal, 
requires training, so that it may be led straight 
down upon the super-passage by which it crosses - 
the canal. Near the head of the Lower Ganges 
Canal the River Ganges requires training both 
above and below the weir. Above, so that the main 
channel may be kept on the canal side of the river ; 
and below, that it may be kept away from it. 

This canal takes out of the Ganges at a point 
where the river commences to leave the right bank 
of the valley. Contrary to the plan adopted with 
the Upper Ganges Canal, which at once plunges 
into deep digging, the Lower Ganges Canal is taken 
as far as possible along the Khadir or low valley 
land. This arrangement effects a great saving in 
depth of excavation, but amongst other objections to 
it is the very serious one that the canal is never 
absolutely safe from the fear of destruction from the 
encroachments of the river, and the expense in- 
curred in keeping the river away is considerable. 
Fig. 66 serves to show the necessity for training 
works and the general principles on which they are 
based. The sketch is supposed to be taken when 
the first and ninth miles of the canal are seriously 
threatened. But, as the set of the river and the 
positions of the deep channels and banks vary from 
year to year, sometimes one point, sometimes another 
is attacked, and the character of the defensive works 
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has to be varied accordingly. Wherever suitable 
channels occur, such as A, A, A, directing spurs are 
pushed out, increasing in length year by year, so as 
to induce the main stream to enter them and leave 
the right bank of the valley for good. Where there 
are no such channels we must be content with 
holding on to the ground that we have got, defend- 
ing it from the action of the river by short spurs 
and lines of trees and branches placed along the 
banks B, B, and preventing any rush of flood water 
over it by cross-embankments C, O, C. 

The large island above the weir, Fig. 67, divides 
the river intotwo main channels. The object of the 
works above the weir is to keep a good volume 
of water under the right bank in the channel 
A B, so as to prevent the formation of shallows ob- 
structing the entrance to the canal. At the same 
time it is not desirable to close the channel C D 
altogether, for it is required to serve as an escape 
in heavy floods and prevent too great a strain being 
thrown on the channel A B and on the head works 
of the canal. 

When the river is low and the drop gates of the 
weir are up between E and F, the only exit for 
the river is through the canal head GH, or by 
the under-sluices EG. This tends to keep the 
channel A B clear of silt. Spurs made of trees and 
branches placed across the entrance C D check the 
flow of water into that channel. The straight 
line marked on the island is the proposed left bank 
of the channel AB. There is no very urgent 
reason why it should be exactly where it is, but 
it is a good thing in works of this kind to lay 
down definite aims to be continually kept in view. 
This line being fixed upon as the bank of the 
channel, it is desirable to get rid of the portion 
shaded in the plan. The island is covered with a 
dense jungle of long grass and ‘‘ jhow,” which 
grows to considerable height and prevents heavy 
floods from flowing rapidly over the sandy soil. 
The clearance of jungle off the shaded portion is, 
therefore, a step towards its washing away, for 
should a heavy flood occur when this is bare, it will 
cut up the sandy surface into channels, and soon 
take it away altogether. The right bank of the 
channel is high ground, and is protected here and 
there to prevent the riverencroaching. As the site 
of the canal head was probably shown at GH, 
mainly on account of the protection against out- 
flanking afforded by this high bank, it is a matter of 
the first importance to preserve it uninjured. A line 
should be laid down on this side also, and rigidly 
adhered to as the right boundary of the channel A B. 

The left bank of the channel C D is low Khadir 
land of much the same character as the island. To 
prevent floods from spreading over this and out- 
flanking the weir at F, a large marginal bank has 
been constructed from J, the embankment of the 
Oudh and Rohilkund Railway to F, the left abut- 
ment of the weir; and at intervals along its face, 
cross-banks are run out towards the river, their 
noses protected by pitching or by trees and brush- 
wood. The tree spurs at the entrance to the channel 
CD are carried right across the channel, and 
the left bank is protected by similar spurs, but 
these latter only extend a short distance beyond the 
bank into the channel. The trees are tied on to 
long ropes anchored down to crates filled with 
stones or block kunkur, Fig. 68. Those selected 
for this work must not be too large, as their trans- 
port across the heavy sand that forms the bed of 
the channel during the dry season would be 
very expensive; they should be as bushy as pos- 
sible. The acacia (known as the babool tree in 
these parts) is suitable for the work. These tree 
spurs only last for one or two seasons, but no per- 
manent arrangement can take their place, as changes 
are always occurring in the river bed which can 
only be counteracted by a judicious arrangement 
of the tree spurs before the arrival of the next 
flood. As these spurs should not be constructed 
long before they are actually required, generally 
before the floods that occur in June, work on them 
has to be carried on during the hottest portion of 
the year. The glare from the water and from the 
sheets of white sand that form the beds of the dry 
channels is very great and trying to the eyesight. 

Immediately below the weir, efforts are made to 
throw the deep channel of the river over to the left 
bank, see Fig. 66. Spurs made of kunkur are 
employed with this object ; and lower down, tree 
spurs are used to a considerable extent. 

Embankments of pure river sand serve very well to 
stop the flow of water across low ground, but when 
this material is employed for spurs projecting into 





the river bed they must be made exceedingly large 
and strong, and provided with permanent noses. 
They must also be protected against scour along 
their faces, even when there seems no immediate 
likelihood of such action taking place ; small spurs 
run out at right angles, or a covering of grass mat- 
ting, will insure this. Sand spurs, if required to 
last, must also be protected against the weather ; 
they are sometimes covered with a layer of good 
soil and turfed over, they then make almost 
sounder banks than those made throughout of 
strong earth, for animals do not burrow in the 
sand, 

When, at any time, the river makes a set upon a 
bank which it is desirable to protect, and com- 
mences cutting away, it is exceedingly difficult to 
arrest the action. Hanging tree spurs may then be 
employed. Trees are anchored in lines to ropes 
upon the land, and as the ground cuts away the 
trees fall over with it and check the action of the 
current upon the bank. 

Such training works are usually in the imme- 
diate charge of an upper subordinate, who lives on 
the spot, and they are superintended by the execu- 
tive engineer of the canal, whose work often takes 
him to the other end of his division, a hundred 
miles away. As, during the hot weather, it is im- 
possible to be out upon the burning sands during 
the heat of the day, the inspecting officer has to 
make his arrangements so as to see as much as 
possible every day in the shortest possible time. 
After a little experience he will discover the best 
method of inspecting his work so as to economise 
his time as much as possible. As an example of 
the kind of work that this inspection involves, 
let us follow the inspecting officer at Narora 
on one of his rounds. He proposes to start at 
daybreak to inspect the upper spurs above the 
weir. The previous evening he sends word to 
the petty contractors and foremen employed on the 
works he intends to visit, to warn them to be pre- 
sent at certain points the following morning. His 
boatmen are ordered to take a four-oared boat during 
the night up to the railway bridge at Rajghat, anda 
groom instructed to take a horse to the far side of 
the river, crossing by the ferryboat below the weir, 
to there await his arrival at some convenient spot. 
The trollymen are told to have a trolly in readiness 
at Narora, to proceed to Rajghat by the branch line 
that was laid down at the time of the construction 
of the canal head and weir. Although the engi- 
neer starts at daybreak he will find that all his 
instructions have been faithfully carried out before- 
hand. His rifle and his note-book will be carried 
by the orderly who generally accompanies him on 
such expeditions, for trollying to Rajghat he may 
chance to come across a herd of antelopes with a 
good black buck amongst them, out feeding in the 
cool of the morning. At Rajghat he leaves his 
trolly and takes to the boat with its crew of sturdy 
Hindoos, rowing in excellent time with a form 
that is a compromise between English sea and 
river rowing. They have the landsman’s long swing 
and straight back, but finish the stroke with the 
sailor's jerk. One or two stray alligators may be 
passed lying upon the sandbanks in the river, but it is 
later in the heat of the day that they come out in 
numbers to bask on the warm sand. They lie close 
to the water’s edge, their noses to the river ready 
to rush in at the slightest alarm. The glare of the 
early sun off the water is most trying, but the 
head of the channel C D is soon reached. As this 
channel is probably dry, the officer will have to 
abandon the boat and order the boatmen to return 
to Narora. After plodding through the heavy sand 
on foot, counting trees and measuring work (see 
Fig. 68), he arrives at the spot on firm ground where 
his horse awaits him, and rides down the marginal 
embankment to the weir. Giving the horse to one 
of the watchmen he may walk home across the 
weir to his bungalow, distant about three-quarters 
of a mile. 

The works below the weir are more easily in- 
spected, as a trap can be sent several miles down 
the canal bank, and there will only be a short 
walk from the boat to the canal across the green 
Khadir. Such is‘an example of the outdoor inspec- 
tion work that the officer in charge of river training 
works does, day by day, during the hot season. 
There is a considerable monotony about the scenery, 
and there is no society, as there are no other Euro- 
pean inabitants at Narora, but the work is very 
interesting, and plenty of office work keeps him 
employed during the daytime. 

Were the Narora weir built of masonry of the 





full height required to give a full supply in the 
canal, it would unduly interfere with the bed slope 
of the river ; but the masonry crest is kept low and 
the extra height obtained by falling gates which are 
let down in floods. Even as it is, there is a ten- 
dency to the formation of sand banks above the 
weir. Unless weirs are very carefully constructed, 
this always occurs, and a large island forms above 
the weir, rendering the greater part of the crest 
practically useless, and throwing an undue volume 
upon the exposed portions. 

Beyond keeping the weir low no training works 
are undertaken at Narora for the preservation of 
the bed slope of the river. It has been mentioned 
above that this kind of training ‘divides itself into 
two heads, to prevent the cutting back of the bed 
where the slope is excessive, and to give increased 
slope where it is insufficient. The former result is 
usually obtained by introducing bars or weirs into 
the bed and so reducing the slope between them. 
Such a method is adopted with the Ratmau Torrent 
as described in the last article, and in the Old 
Ganges Canal some distance below Roorkee, where 
the canal runs through soft sandy soil in deep 
digging, a number of bars known as the Damat bars 
are introduced, made of crates filled with boulders. 
They are sufficiently close together to make a prac- 
tically continuous bed slope, and they act more as 
bed forms than as weirs. Still the velocity is con- 
siderably accelerated over each, and they form 
rather an impediment to navigation. Another 
method of attaining the same end is to render the 
channel less direct, so that in travelling from point 
to point the fall will be less sudden ; this is some- 
times done with small drainage lines that threaten 
to cut back and assume large proportions. The 
drainage may be made to circulate amongst banks 
instead of flowing straight. 

Questions three and four, training to preserve an 
open channel, and to modify the evil effects of 
inundations, belong more correctly to the subject of 
drainage, and will be dealt with under that head. 





GUINNESS’S BREWERY. 
(Concluded from page 251.) 

In the centre of the brewery are situated eight 
sets of distributing pumps, and by these the wort 
is taken to the upper backs placed high up in the 
brewery at the further end. Here also are the 
boiling coppers (see Fig. 5, page 251), of which there 
are four, holding about 680 barrels apiece, although 
about 600 barrels* is the usual charge. They are 
about 20 ft. in diameter and are all of copper. They 
are heated by means of coal fires beneath, the fur- 
naces being all fitted with Juckes’s continuous fire- 
grates. These grates are found to answer the purpose 
admirably,and when once the furnace is fairly started 
there is practically no smoke, although a very poor 
description of coal is used. It should be stated that 
the chimneys from these furnaces are water-jacketted 
so as to extract the heat from the gases, the hot 
liquor obtained being used for brewing purposes. 
In these coppers the wort—hitherto known as raw 
wort, but now to become hopped wort—is boiled 
with the hops, the latter being added through a 
shoot at the top. A “‘ rouser” is fitted, and this 
consists of a vertical revolving shaft with radial 
arms. From the latter are suspended bights of 
chain which rub over the bottom of the copper and 
prevent any hops adhering and causing the copper 
to burn. A section of one of these coppers is 
given on page 300, Fig. 16. The arrangement of 
water jacket to the chimney is clearly shown in 
this illustration. 

When the proper gravity is got by boiling, the 
contents of the copper is struck off into hop backs, 
which are square vessels fitted with straining 
bottoms. The wort runs off and the hops are re- 
turned to the copper to be boiled with the weaker 
worts or put aside for manure, according to whether 
they have been through a previous boiling or not. 

It should be explained that the weaker worts 
when boiled with hops are mixed with the stronger 
worts, the quantities being arranged so as to pro- 
duce a fixed standard gravity or strength of beer. 
The weak worts from the kieves or mash tuns, 
which run off after the full charges of the coppers 
are made up, are pumped to ‘‘ mashing backs,” to 
be stored until required for the following day’s 
mashing. 

We now pass, by means of a lattice bridge, to 





the way, that the Irish 
of being 36 gallons as in 


* We may mention here, b 
* barrel” is 32 gallons, paced f 
England, 














Sept. 28, 1888. ] 


ENGINEERING. 


299 








another building, the hopped wort travelling by 
the same route through a large pipe. The refrige- 
rating rooms are the next department to be visited, 
and here we find several Lawrence’s coolers of 
large size. As is well known, these coolers con- 
sist of a flat vertical chamber of corrugated copper. 
The wort runs over the outside in a thin film, whilst 
the refrigerating water is forced from bottom to 
top inside the chamber. The resulting hot water is 
useful for brewing purposes. 

The wort having now been brought to a proper 
temperature it is ready to go through the ferment- 
ing which will convert it into beer. For this 
operation there are 27 fermenting tuns varying in 
capacity from 500 to 2000 barrels. The process of 
fermentation ig well known, yeast being added to 
start the action, which takes place slowly at first 
but more rapidly on the second or third days. Part 
of the saccharine matter of the malt is decom- 
posed by the action of the yeast, and alcohol, the 
intoxicating principle of the beer, is formed. Car- 
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Nowhere, perhaps, does the visitor get a stronger 
impression of the immensity of Guinness’s than in 
the vat-houses where the stock of beer is stored. 
One stands like a pigmy in the presence of these 
monster tuns. One ented and fifty oaken 
citadels, all built with staves of massive timber, 
hooped together with bands of iron, and holding 
within their mighty walls, some of them as much 
as 1700 hogsheads apiece, of good brown stout ; 
each one a standing monument to the vigour of the 
national digestion, and to the vast field Sir Wilfred 
Lawson and his friends have yet to conquer before 
they regenerate mankind to their own particular 
way of thinking. 

A portion of the yeast is retained for further use, 
being stored and kept cool by means of pipes filled 
with a solution of chloride of calcium kept at a 
temperature below freezing point by means of suit- 
able freezing machines. Only a comparatively 
small portion, however, is required for use in the 
brewery, and the rest is taken to filter presses, of 
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DETAILS OF MASH-TUN COVER. (See page 250. ante.) 


bonic acid is also evolvedasagas. This of course 
is destructive to life, and in order to prevent acci- 
dent all the fermenting tuns are kept under lock 
and key. A hatful of the heavy gas can, how- 
ever, be taken out, anda match or candle extin- 
guished by being lowered into it, a favourite experi- 
ment by which unscientific visitors are generally 
much impressed. 

It is in the fermenting vessels that the excise 
officers, who must muster in strong force at Guin- 
ness’s, take the quantity and gravity of the wort ; 
and upon their figures the duty is charged. During 
last year this duty amounted to over 14001. per 
working day. 

When the fermenting is sufficiently advanced in 
the tuns the beer is run off into rectangular vessels 
known as skimmers, which range from 50 ft. to 
60 ft. long by 12 ft. wide and 3 ft. deep. In these 
vessels the yeast, which has largely increased during 





fermentation, is extracted. It rises to the surface, 
and is thrown off, by the action of fermentation | 
which is still carried on, into a trough or funnel- | 
shaped skimmer at the end, so long as this action is 
sufficiently vigorous, but as it wanes the yeast has 
to be skimmed off by hand by means of long boards. 
There is also a certain quantity of what is known as 
deposit yeast, and this falls to the bottom. 

The beer is now complete, it having only to be 
pumped into large measuring tanks, from which in 
turn it is pumped into vats, where it is stored for 
various periods according to its quality and the 
market for which it is intended, 








the Johnson type, where the beer mixed in is 
pressed out. The beer is perfectly good, and a 
large quantity is thus recovered, whilst the yeast is 
packed in bags and sold to the distillers, who use it 
for fermenting their wort. The freezing machines 
are by Siddeley and Mackay, of Liverpool, but 
both the ether and ammonia systems are used. 

Having so far briefly sketched the process of 
brewing, we have now to notice some of the depart- 
ments which are subsidiary to the main operation. 
The new malt store, hardly yet complete, is a good 
example. It isa handsome red brick building the size 
of which may best be estimated by stating that it will 
hold one million bushels of malt, which are stored 
in 126 octagonal iron bins having square compart- 
ments between into which the malt also passes. 
Our illustrations, Figs. 17, 18, and 19, on page 301, 
give a good idea of the general construction. The 
whole design has been admirably worked out by 
Mr. W. W. Wilson, and enormous storage capacity 
secured combined with great facility for handling 
the grain. The machinery for supplying power 
for driving the elevators, &c., is in a separate build- 
ing, as shown in Fig. 17. It consists of a pair 
of horizontal compound condensing engines, with 
Collmann’s valve gear, constructed by Messrs. J. 
Jessop and Son, Leicester. These engines were 
illustrated by a two-page engraving in ENGINEERING 
of February 3rd last. 

The boiler which supplies steam to these engines 
is of the locomotive type, and was supplied 
by Marshall, Sons, and Co., of Gainsborough, 


and is fitted as an experiment with an automatic 
stoker which enables slack to be burnt without 
smoke. So far the report on this device is 
satisfactory, but further experience is required 
before a definite opinion canbe formed. This boiler 
is also fitted with an arrangement devised by Mr. 
S. Geoghegan for heating the air supplied to the 
furnace to support combustion. There is a supple- 
mental chamber continued downwards below the 
regular smokebox for several feet. The waste gases 
are carried down through tubes, extending ver- 
tically inside this chamber. Air passes up amongst 
these tubes, getting heated in its passage, and is 
then conveyed by a short flue to beneath the fire- 
bars. It is possible that this device has as much to 
do with the smokeless nature of the furnace as the 
mechanical stoker to which reference has been 
made ; at any rate the two in combination give 
good results. Close by these malt stores are hop 
stores capable of holding 20,000 pockets. 

The malt houses are not extensive compared to 
the other parts of the brewery, for only about one- 
tenth of the total quantity consumed of malt is made 
on the premises, the rest being purchased from out- 
side malsters. Nothing but barley malt is used, and 
when Irish barley of the required sort can be got 
it is always used. Unfortunately the barley crop 
of Ireland has of late years been falling off, and the 
quantity used at the St. James’s Gate Brewery 
would take one-third of the total growth of the 
island. A good deal of the Irish barley is used 
for making whisky, and there are also other de- 
mands upon it. 

But although the malting floors are small in 
comparison to some other departments of this vast 
establishment, they are sufficiently large to impress 
an observer, and truly they form a very striking 
picture with their rows upon rows of iron columns 
springing from the smooth floors to support the 
other floors above. There are three of these floors 
each 279 ft. long by 122 ft. wide. There are also in 
the same building two barley floors of similar dimen- 
sions. The barley house receiving and screening 
rooms are at one end, whilst the opposite end is 
devoted to the kilns, of which there are three, each 
40 ft. 6 in. by 23 ft. 

The grain it conveyed by elevators to the top- 
most of the five floors and there stored. From 
thence it passes to the next floor below. All the 
grain is taken to the top floor, but all the distri- 
buting to the maltings is from the lower floor, 
in fact the only way to get grain from the top floor 
is by passing it to the floor below, which is the 
fourth floor of the building. The screens are on 
the lower floor, and from them the grain passes to 
the granaries. The conveyance of grain on the 
floors is effected by means of conveyors consisting 
of continuous belts on Kay and McFarlane’s prin- 
ciple, with throwers-off to direct it tou any required 
spot. The screens are on the Boby principle. 
There are travelling elevators for picking the grain 
up and putting it on the conveyor belts. These are 
shown in Figs. 20 and 21, page 300. The machine 
is actuated by the belt on which the grain is con- 
veyed. By means of hangers placed at suitable 
intervals on the beams above, rollers are carried 
which support the belt and keep it from sagging 
under the weight of the grain. These rollers are 
inclined as shown so as to hollow the belt and give 
less chance of spilling. As the elevator travels it 
lifts the belt clear of these rollers by means of other 
rollers carried on the framing as shown. It should 
be noted that the grain always travels one way, as 
there is only a movement in one direction of the 
belts. 

From the screens the grain passes to the granaries 
at the receiving end of the building, and from 
thence to the steeps. The latter are just long tanks, 
and the barley lies in them until it is soaked, after 
which it is put on the floor to germinate. It is 
then lifted by hydraulic elevators to the kilns, 
which are of the usual description, where it is 
finished ready for use, being stcred until required 
in air-tight bins. The steeping process occupies two 
to three days, and the germination about ten days, 
more or less, according to the weather and the quality 
of the barley. In the summer months malting is 
not carried on. 

We now pass to another part of the premises, and 
to quite a different department. This consists of 
the cask washing sheds, which occupy an extensive 
area near the wharf on the Liffey. The used casks 
come in from various parts and are collected on the 
light railway which runs throughout the works. 





Some of the casks are comparatively clean, and 
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these ~~ oy steamed and are then ready for use 
again. e foul casks are mounted, three or four ° ’ 

Sanne: in. eeeabiinen dennveiaaliin, anvenn COPPER AND GRAIN CONVEYOR; GUINNESS’S BREWERY. 
partly filled with hot water. A bung is then inserted 
and attached to this is a spiked iron chain. The 
cradle is then caused to revolve on its own hori- 
zontal axis, and at the same time a second motion 
is given to the cask by means of a worm and wheel 
which is actuated by a weight placed at the end of 
a lever and attached to the cradle. As the latter 
revolves the weight turns over and so turns the 
worm and wheel. After being well cleansed in this 
manner the casks are steamed and dried. They are 
next taken to the racking or filling department. 
This consists of a large open concrete floor with 
mains laid on, which run beer instead of water. The 
filling of the casks is effected by Smith’s cask rack- 
ing apparatus. This consists of a hollow taper plug 19 
of metal encased in a thin sheath of india-rubber, | | Escape Pips 
and having a stop-cock attached. A small tube or | 
air passage enters the hollow plug at the side near 4 
the bottom, and is taken up the inside behind the} QR 
stop-cock. It is continued up beside the hose con- | _ ute from 
necting the beer reservoir to the plug, and is led 

into an open trough used for carrying back the 
waste that may escape. It is partly composed of 
glass, so that what is passing through it may be ae 
seen, The air and froth pass up through this tube, fanea-d--fonvenos Manhole 
but as soon as the attendant sees that solid beer is > ta 

assing through, he knows his cask is full of good i | 
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iquor. <A very great saving is effected by the use 
of this simple appliance. The full casks are next 
passed on to the forwarding department adjoining. 

There are many other features that we could 
speak of in connection with this brewery did time 
and space permit. For instance, there is the quay 
on the Liffey where the nine steamers belonging to 
the firm, and used for carrying the barrels of beer 
down to the North Wall, take in their cargo. Some 
of these vessels have a propeller at each end—bow 
and stern. There is the excellent system of light 
railway running throughout the works, but Mr. 
Samuel Geoghegan has described this so thoroughly 
in the paper he read at the meeting (and which we 
shall print in full in an early issue) that we need say 
nothing on this head. Our readers will also find on 
page 624 of our thirty-second volume an illustration 
of the tip wagon designed by Mr. 8. Geoghegan for 
these works, and on page 522 of our thirty-fourth 
volume illustrations and descriptions of one of his 
most recent locomotives. 

There are also the machine fitting shops and 
smiths’ shop, of which we give two views in Figs. 
22 and 23, page 301, where the repairs to the 
machinery are carried on. In the machine shop 
there are about fifteen to twenty important machine 
tools by Whitworth, Muir, and Co., Smith, 
Beacock, and Tannett, Craven Brothers, and others. 
In the smithy there is a fair sized steam hammer and 
other appliances, in fact this department consti- 
tutes what would form quite a respectable engineer- 
ing establishment in itself ; and yet this is only for 
keeping the plant in repair, all new machinery being 
bought. The cooperage is quite a large establish- 
ment too, although the very large storage capacity 
in the shape of vats enables fewer casks to be used 
than would otherwise be required ; yet a thousand 
casks can be turned out in a week. Machinery 
is used only for sawing timber, the casks all being 
hand made. 

There is one impression, and that is a pleasing 
one, which must have been borne in upon many 
members of the Institution by their inspection of 
the St. James’s Gate Brewery. It was patent 
throughout how large a part the mechanical engi- 
neer plays in all important works suchas this. We 
sometimes see young engineers, with the struggle for 
existence yet before them, or perhaps more often the 
fathers of young engineers, hold up their hands in 
dismay when it is announced that half a hundred or 
so of new competitors have been added to the ranks 
of the profession at each annual meeting of the Insti- 
tution. They ask with horror, ‘‘ Where are all 
these men to find employment?’ and the answer 
may be given by pointing to such establishments as 
Guinness’s Brewery. It is this concentration of 
production into single large factories which gives 
the engineer his chance, however disastrous it may 
be to smaller competitors. There is no occasion 
for us to say anything here as to the ability of Mr. 
Samuel Geoghegan, the chief of the mechanical 
department at the brewery ; we have, on previous : : 
occasions, given very practical proof of our apprecia- | rent to even a casual observer, that, for a man to, ing on 80 large a scale as that we have been dealing 
tion of his work by the space we have accorded to|be able to take efficient charge of the great variety | with, he must have no mean ability as an engineer : 
it in these columns. It must however, be appa-!of machinery embraced in the operations of brew- | and acting with him there must be other good men 
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as assistants, draughtsmen, &c. Nor must we forget 
Mr. W. W. Wilson, too—the chief of the civil 
engineering department of the brewery, to whom, 
amongst other important works, the design of the 
malt stores above described is due. No doubt Mr. 
William Geoghegan, the head brewer, is really the 
chief man in the brewery—and we all of us probably 
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give very practical proofs of our appreciation of his 
skill—but it seems as if the engineer bears a hardly 
less important part. Certainly the ability with 


which he fulfils his functions might make the dif- 
ference between a good dividend and none at all in 
many similar businesses where competition is at all 
close, 


Therefore we say there is hope for young 





engineers yet, seeing how the tendency of the pre- 
sent day is for manufacturing industries to run into 
big establishments, and how largely the financial 
success of these latter must be affected by good or 
bad engineering supervision. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 14, 1888. 

THERE is just at present an unusually active demand 
for old rails in American markets. Home supplies are 
almost exhausted. Prices have suddenly advanced 
1 dol. per ton; quotations in Philadelphia yesterday, 
22.50 dols. to 23 dols.; in Pittsburg, 25 dols. to 
26dols. Nearly alllarge users are wanting supplies of 
from 100 to 1000 tons, and they are surprised at the 
state of the market, as they have been led to suppose 
that stocks would be ready when wanted. The 
southern railroad eompanies are not taking up their old 
rails as rapidly as was expected, and buyers are quite 
concerned about supplies, many of them having made 
contracts, counting on obtaining the usual percentage 
of old rails for mixing. 

There is no improvement in the American steel rail 
market. Offers were made last week at 27.50 dols., 
but not accepted. Small lots are selling at 29 dols. 
The agents of mills have come across buyers who are 
likely to place orders within sixty days, for between 
60,000 and 70,000 tons in all. There are several causes 
at work to prevent much additional railroad building 
this year, one of which is, the continuance of the 
freight wars in the north-west. But the favourable 
crop reports are stimulating enterprise, looking to 
active railroad construction next year. It has been 
estimated that the projected mileage at this time will 
equal 15,000 miles, which will be constructed just as 
soon as the commercial and manufacturing conditions 
of the country justify the necessary outlay. Capital 
is abundant, and the only question is, whether this 
new mileage will pay. A great deal of work will be 
done in the mean time in the construction of short 
lines to develop mining and timber properties. 

The lumber and mining interests of the country are 
in excellent shape. Anthracite coal has been advanced 
50 cents per ton ; the combination is the actual dictator 
of prices, The current weekly production is 900,000 
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tons. There is a heavy demand for anthracite 
throughout the west. The increase in that market, 
as compared to last year, is over 1,000,000 tons. 
Manufacturing interests complain of the advance in 
anthracite at a time when all industries are depressed 
and prices low; but the combination has absolute 
control over the region, and will not listen to any de- 
mands for concessions. 

The bar mills throughout the country are increasing 
their volume of business slowly. Merchant steel mills 
are exceptionally busy. The structural iron mills are 
running nearly full time, and expect great activity 
through the autumn. Throughout the region west 
of the mountains, prices have been advanced. Pig 
iron is 50 cents higher; muck bars, 1 dol. higher; 
merchant bars have advanced 2 dols. per ton. Mer- 
chant steel is very firm in price and large orders are 
now in hand for delivery through the-winter. Stove 
works, agricultural implement works, and other esta- 
blishments using iron and steel, have begun to place 
their orders, and will continue to do so as long as the 
favourable indications continue. Most manufacturing 
interests are discounting the effects of the presidential 
contest, and feel sure that there will be no serious 
modification of existing tariff duties. The senate will 
bring in a Bill, but as Congress is likely to continue 
until after the election, it is not likely that it will be 
passed, unless the election should go in favour of the 
present administration. 

There isa very good feeling throughout trade circles; 
manufacturers generally feel that the consumptive 
demand of the country will now present itself more 
regularly. 





ROLLING SEAMLESS TUBES. 
To THE EpiToR OF ENGINEERING. 

Srr,—With others of your readers probably I have been 
much puzzled by the Mannesmann process, Mr. Siemens’ 
account of which you published in last week’s ENGINEER- 
nc. In asking for more explanation I shall probably 
make my difficulty plain if I state how far the process 
seems to me to be clear and where it requires to be further 
explained. 

The rolls are modifications of the hyperboloid of revolu- 
tion. This, as is well known, is developed by connecting 
with straight lines two series of the same number of equi- 
distant points on two circles parallel to one another and 
ag aed to the straight line joining their centres 

ig. 1). 

This surface is mechanically obtained on a lathe thus: 
Having roughly turned the material to its form, set the 
slide-rest obliquely with a pointed tool, whose point is 
well above or below the line of centres and whose cutting 
edge is turned towards the poppit head. Fixing the head, 
traverse the tool, planing a shaving off the work ; turn 
the head slightly and repeat the operation till the surface 
is obtained. This surface, though it will touch a straight 
line along its whole length, will not touch acylinder in the 
same manner. 

To touch a cylinder in this way another surface is re- 
quired, whose mathematical properties are not so simple, 
but which is easily formed by replacing the planing tool 
by a fly cutter in a holder driven by a band from above 
and forming the surface in the same way. Of such com- 
plete surfaces of infinite length not more than two can be 
made to touch a cylinder without interfering with one 
another, but if only short portions are used, such as is 
shown in full lines in the drawing of the hyperboloid, 
several may be available. 

Now consider the action of such a set of rolls on a 
cylinder between them. Let A B be the axis of one of 
these rolls (Fig. 2), and C O D the line of contact with 
the cylinder. P Rrepresents the direction and magnitude 
of the rolling force applied to the cylinder at P, this being 
drawn tangential to the cylinder and at right angles to the 
perpendicular from Pon A B. This force P R may be 
resolved into a force P Q tending to turn the cylinder 


round and P T tending to drive it forward through the | © 


rolls, 

The direction of P R will be nearly constant when the 
dimensions of the cylinder are small compared with those 
of the rolls, and the rolls themselves are short. Its 
magnitude varies, however, being proportional to_the 
distance between P and the axis of the roll, so that PQ, 
PT both increase as we proceed from O along the roll. 

Starting then from O towards P, each section of the 
cylinder is being og away from the one behind it by 
P T, thus continually lengthening the bar ; and by forces 
PQ each circular layer such as MN is continually 
twisted over the one below it, and each fibre of the 
cylinder is pulled into a helical form, such strain continuing 
to increase as long as the steel is between the rolls. Those 
fibres at the outside of the bar being most strained, those 
inside less so, while those at the middle are only twisted, 
their direction being eee, , 

The first series of forces P T is equivalent in its action 
to a series of ordinary rolls of very small size and close 
together, each one revolving faster than the one behind it 


Fig. 3). 
é' The a series of forces P Q is equivalent to a aet_ of 
conical rollers surrounding a cylinder thus (Fig. 4), which 
give a continually increasing twisting movement to a 
cylinder between them, but does not force the cylinder 
forward. 

These two systems may be replaced by other sets fitting 
a conoid iustead of a cylinder, which consequently (Figs. 
5 and 6) reduce the dimensions of the bar as it passes 
through them. ; 

It is by compounding these two into one set of irregular 





hyperboloidal rolls that we obtain Mannesmann’s construc- 
tion. In what way, however, this acts to produce a 
cavity at the centre of the bar is not clear. I understand 
from Mr. Siemens’ paper and from his figure that the 
mandrel, and I presume, also, the back part of the rolls 
that are not lined in his figure in your last issue, only 
regulate the hollow after it has been formed by the main 
part of the rolls, and that for these no feature of novelty is 
claimed. To these no further reference need be made. 

Of the difficulty stated—that of the formation of the 
hollow—this explanation suggests itself. Considering 


that component of the action called P T which draws out 
the steel without rotating it, it seems that the dragging 
action of the rolls on the surface of the metal produces a 
shearing displacement of parts of the metal over one 
another in the direction of the axis, and this displace- 








ment continually increases as it passes through the rolls 
till the material is ruptured. his rupture may take 
place anywhere in surfaces parallel to the axis. 

The twisting action of the rolls has, however, put the 
fibres of the steel near the surface in a direction more or 
less circumferential, while the fibres at the centre have 
not changed their direction, but have only been twisted. 
The steel, in consequence of the tensional strength of the 
fibre, is very strong near the outside to resist any stress 
perpendicular to its axis, while near the centre the action 

f the twisting has been to weaken the cohesion. Hence, 
if rupture takes place, it will take place at the centre. 

The formation of such fissures occurs whenever certain 
materials are exposed to great pressure, such as the steel 
undergoes when being compressed by the rolls ; the strati- 
fication of slate and compressed plumbago are well-known 
instances. I would ask, however, if it ever occurs in 
rolling metal plates. 

Even this argument seems to me somewhat unsatis- 
factory, and I should be glad of a better, and it does not 
explain wy the cavity opens after the fissure is formed. 
It would appear that, should such a fissure be formed, the 
pressure of the rolls would keep it close, or if there were 
a tendency to open, and the opening formed, the rolls 
could then compress the tube sufficiently to lose their grip, 
when they would cease further to elongate it. 

Mr. Siemens states most definitely that the hole does 
open of itself without the use of a mandrel, and of this I 
hope for some explanation. 

Themethod of Mr. Mannesmann presents so many points 
of interest, and appears so pregnant with other applica- 
tions, that a clearing up of these difficulties would be very 
desirable, 

Tan, Sir, yours faithfully, 

September 23, 1888. W. A. P. 





STRENGTH OF FURNACE FLUES. 
To THe Epitor oF ENGINEERING. 
Srr,—Mr. Clark’s theory which supposes a flue to be 
like a barrel of parallel lags is untenable, as the lags can- 
not deflect in the centre without crushing each other, 


which he ignores; and the tension assumed cannot exist, 
if itdid it would draw in the boiler ends. He seems to 
give up his theory as he goes on, as he finds that by it he 
gets, even at so lowa pressure as 6 lb. per square inch, a 

eflection that is inadmissible, and that the longitudinal 
resistance to collapse is insignificant for greater lengths 
than 9 ft. It seems to have been hardly worth while to 
propound a hypothesis of such limited value. It is erro- 
neous, as Mr, Clark has only taken into account flues that 
are over seven diameters long, and has consequently sup- 
posed that length is immaterial ; whilst Sir W. Fairbairn, 
whose experiments were nearly all on tubes less than 
seven diameters long, considered that the resistance to 
collapse varied as the length: both falling into error by 
taking too limited a view of the subject. It is singular 
that Mr. Clark should revive the old error that was com- 
mon previous to Fairbairn’s experiments. 

In Table No. II. the thicknesses are probably not 
very exact, as there is no regular graduation in the pres- 
sures, so that no conclusion can be drawn from them. 
Mr. Clark, in consequence probably, gives what is mainly 
a new set of figures to show that the collapsing pressure 
varies as the 1.75 power of the diameter, in which [ main- 
tain he has again made a mistake, because if the thick- 
nesses of the plates are correctly taken, it will be found 
that the resistance to collapse is as the square of the 
thickness of the plates and inversely as the square of the 
diameter of the flue. The influence of length is con- 
siderable in short flues, gradually diminishing with in- 
crease of length, so that variations when the lengths 
are equal to or greater than seven times the diameter 
are immaterial. 

A correct rule was given in my letter which appeared 
in ENGINEERING for January 6 last (I think). I beg 

t 


pow to repeat it in the following equation: p= Da 


for flues seven or more diameters long, where p=collaps- 
ing pressure in pounds per square inch. 


t=actual thickness of plates in sixteenths of an inch. 
D=outside diameter of fiue in feet. 


For flues less than seven diameters long the strength 
is inversely as the length. 

In his equation (6) Mr. Clark has adopted my factor of 
16 altered to suit the different units of measurement 
he adopts. I am pleased to see he has made a great ad- 
vance in his appreciation of the value of the diameter of 
a flue; it is usually considered that the strength varies 
nearly in the simple ratio of the diameter, so that to 
have got to the 1.75 power is a considerable step towards 
the correct ratio of the square. 

Yours truly, 
. I. Exxis, 


Manchester, September 25, 1888, 





TECHNICAL EDUCATION AND JAMES 
WATT. 
To THE Epitor oF ENGINEERING. 

S1r,—It appears almost incredible that technical igno- 
rance should be upheld by one reading your highly scien- 
tific journal, and at a time when a moment’s reflection 
will bring to mind the vast strides all arts have made 
since their details have been subjected to scientific rules. 

Technical education should have for its object the 
training of the reason and the application of the laws laid 
down by scientific research, to the ordinary operations of 
the workshop, as well as to the greater problems of con- 
structional engineering. 

The great ditficulty is to teach discrimination in apply- 
ing these laws, otherwise they may prove false, instead of 
true guides. 

It is worse than useless to give lads formule unless 
they thoroughly understand the laws and principles upon 
which such formule are based, so that they can construct, 
—-* or alter one for themselves should conditions 

iffer. 

Experiments on objects of a similar nature may be often 
used as guides, but must be tempered by reason and 
knowledge of the laws that govern under various condi- 
tions. As Mr. Thwaite remarks, with such a technical 
education many more truly inventive minds would be 
given a fair start, while now they are without a chance 
Pr ever developing what might turn out to be splendid 
ideas. 

Professor Perry once said : ‘‘ If technical education by 
the State could raise, or be the means of raising one such 
as Rankine once in a generation, the country would be 
repaid threefold, without considering the good derived 
by the masses, or others of extraordinary capacity.” 

May I, Sir, further trespass on your space by quoting 
from an article by Lord Jeffrey in the Scotsman, Sep- 
yee 4, 1819, immediately after the decease of James 

att: 

**This name fortunately needs no commemoration of 
ours . . . That he (James Watt) should have been 
minutely and extensively skilled in chemistry and the arts, 
and most branches of physical science, might have been con- 
jectured, but it is probably not generally known that he 
was learned in antiquity, metaphysics, medicine, ety- 
mology; perfectly at home in architecture, music, and 
law ; well acquainted with most modern languages, and 
well versed in their latest literature.” 

Lord Brougham, in a speech in 1824, says: ‘*I had the 
happiness of knowing Mr. Watt for many years. . . . 
Now those who knew Mr. Watt had to contemplate a man 
whose genius could create an engine and indulge in the 
most abstruse calculations in and speculations in 
philosophy, and could at once pass from the most sublime 
researches of geology and physical astronomy, the forma- 
tion of our globe and the structure of the universe, to 








the manufacture of a nail or a needle, who could discuss 
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the elegance of classical literature and the most abstruse 
branches of science.” 

Surely, Sir, your correspondent who inferred James 
Watt perfected the steam engine without what is now 
called technical education, is making a great mistake. 

Yours truly. 
Frep. W. FILtmore. 

71, Agincourt-road, Portsmouth, Sept. 20, 1888, 





GAS-HEATED STEAM BOILERS. 
To THE Epitor oF ENGINEERING. 

Srr,—Will you kindly allow me, in reply to the inquiry 
which appeared in your issue of the 21st inst., to inform 
your correspondent ‘‘Furnace” that the economical 
application of the Wilson gas producer to firing steam 
boilers is an accomplished fact. I have erected many of 
our Wilson producers for this purpose at different works 
in London and the provinces, and I think the soundness 
of the system is well proved by the fact that in most cases 
— trial of its merits leads to further extensions of 
plant. 

If your correspondent will communicate with me, I 
shall be glad to give him full particulars of what has been 
done in this way. I can also refer him to firms whose 
boilers have been for a considerable time past regularly 
worked by gas made in the Wilson gas producer. 

Yours faithfully, 
Per Pro. Bernard Dawson (co-owner of the patent), 
R. Booru. 
110, Cannon-street, London, E.C., Sept. 24, 1888, 





To THE EniTor oF ENGINEERING. 

Sm, —Replying to the inquiry of ‘* Furnace ” in the last 
number of Evcmessina, I may say that at Eston Steel 
Works they have a fine battery of boilers using gas from 
Ingham’s producers, and they do very well. 

E. RicHarps. 

Ty Graig, Caerleon, September 25, 1888, 





MURDOCH’S VALVE GEAR. 
To THE EpITOR OF ENGINEERING. 

S1r,—I herewith inclose sketch and diagram of a variable 
expansion valve gear which I have invented, and which I 
should be glad if you would illustrate. 

A very important and peculiar feature in this gear is 
the indefinite variety of laps that may be used for the same 
ratio of expansion and same port opening. Whether the 
lap be indefinitely small or excessively large the port open- 
ing and ratio of expansion will remain constant, therefore 
the travel of valve may be regulated to suit any degree of 
expansion, release, &c. For instance, a valve may be 
constructed for a certain ratio of expansion, say one-fifth, 
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may be bolted to any standing part of the engine. On 
this shaft is keyed a double-ended wiper. One end of 
this wiper carries a straight parallel lever, which is con- 
nected to the valve spindle. 

I now place on this lever a block with a turned axis. It 
is accurately fitted to the lever, and at liberty to slide 
longitudinally along it. This block is supported by a 
swinging upright which has a joint end to fit the axis of 
the block (thus the block is at liberty to oscillate in the 
joint) ; this upright is jointed or hinged to the soleplate 
or tothe cylinder bottom. A connecting-rod connects the 
other end of the wiper to the sliding block ; thus the block 
receives its motion along the lever, while the block is all 
the time acting as a fulcrum for the lever, being held by 
the support. ‘The eccentric-rod may be attached to either 
end of the wiper or to a special wiper. 

Action.—As the arm of the wiper is ascending it tilts 
the lever on the fulcrum; at the same time the lever is 
drawn through the fulcrum according to the radius of 
the arm of the wiper, the sliding block or fulcrum is 
simultaneously pressed in an opposite direction, thus a 
compound action is obtained. (The lever drawn through 
the block, and the block pressed along the lever in an 
opposite direction, and at the same time tilting on the 
fulcrum). 

Description of Diagrams.—In Figs. 2, 3, 4, and 5 a 
constant travel 3in. and constant ratio of expansion 
(tin. stroke) is maintained. W W' W!! represents the 
position of the wiper, F F' F™ represents the position of 
the fulcrum or sliding block, and V V! V2 represents the 
position of the valve spindle at full stroke, cut-off, and 
mid-stroke respectively. 

Diagram Fig. 2 is the ordinary wiper valve gear drawn 
in order to compare and show the travel valve opening lap 
and position of cut-off, &c., for a 3in. travel of valve, 
and tin. of piston stroke cut-off. 

Diagram Fig. 3 is a simple style of my invention, show- 
ing the fulcrum F fixed at adistance from the wiper; in this 
style the lever alone has a sliding motion which is in 
accordance with the radius of the wiper. A greater port 
opening and less lap is obtained. 

Diagram Fig. 4 shows the three positions of the valve 
when the movable fulcrum is employed, a much greater 
port opening and less lap is the result for the same travel 
of valve and port openings. 

Diagram Fig. 5 shows a still increasing port opening and 
less lap, so that by varying the proportions of the wiper, 
the lap may be indefinitely small, and the travel of valve 
may be reduced, if necessary, to twice the port opening. 

Fig. 6 shows a comparison of the ordinary slide 
valve, and my gear. Diagrams 2 and 6 have the same 
port openings and same point of cut-off, but Fig. 6 has 
less lap and less travel. Diagram 6, the valve is con- 
siderably smaller and lighter than Diagram 2. 





In all the diagrams x marks the angularity of the con- 








and a port opening of lin., with a travel of 2in. (twice the 
port opening), or the travel may be increased indefinitely 
while the same port, opening 1in., and same rate of expan- 
sion, one-fifth, is maintained. Whereas in ordinary slide 
valves this is impossible, as the lap, port opening, rate of 
expansion, release, compression, &c., all bear a certain 
ratio to each other. 

The lap does not, therefore, in any way affect the angle 
of advance of the eccentric. 

The principle of the gear is to convey to the valve 
spindle the constantly varying moments of a lever acting 
on a movable fulcrum ; thus at the commencement of the 
stroke the fulcrum is at its greatest distance from the 
valve spindle, ond at the middle of stroke the fulcrum is 
close to the valve spindle, so that in the beginning of 
stroke the moment of the lever is greatest and the effect 
on the valve is a quick opening and closing of port, but 
as the moments are constantly diminishing until mid- 
stroke, the valve’s velocity is gradually reduced, so that 
the motion of the ordinary eccentric is reversed. 

Herewith I give you a diagram showing how this may 
be practically obtained. 

Description of Sketch.—The shaft A, Fig. 1, is an ordi- 








nary wiper shaft, oscillating in fixed brackets, which 





nection to the valve spindle greatest for the ordinary valve, 
and least for my principle, diminishing toa straight line. 

Advantages.—The gear is self-supporting, being held by 
the brackets and supports, therefore no extra weight is 
thrown on the eccentric rod. The port is opened and 
closed when the gear is at its greatest velocity, gradually 
diminishing until mid-position. Hence no wire-drawing 
or throttling. 

The velocities of the ordinary eccentric are completely 
reversed, which are greatest at mid-stroke and least at 
opening and closing port. The size of valve is con- 
siderably reduced. Hence a reduction of pressure on 
the valve face. The travel is less, consequently less 
wear and tear of moving parts and economy in saving 
the poundals each stroke. The gear will cut off at 
one-twentieth of stroke with a comparatively small 
lap. The valve receives all its motion from the wiper 
shaft. The motion of the eccentric being given to a 
wiper the eccentric may be any convenient size. 

When a minimum expansion is required the fulcrum is 
fixed stationary by disconnecting the connecting-rod, 
whereby the steam can be admitted for the full stroke if 
necessary. 

The gear can be applied to all types of engines, land, 





marine, and locomotive, as the eccentric motion has only 
to be applied to a wiper. 
Yours truly, 
Drummonp A. MuRDOCH. 
Princes and Clarendon Docks Engineering 
Works, Belfast. 








GAS AND COKE AS FUEL. 
To THE Epitor OF ENGINEERING. 

Srr,—We engineers would be very much obliged to Mr. 
Nicholson if he would give us some reliable data on the 
economy to be obtained by the use of gas and coke for 
boiler firing. It must be actual economy, and not merely 
smokeless firing, or the system is worth ni/, for many 
mechanical stokers fire smokelessly and with economy, 
both as to quantity and quality of fuel. Like your corre- 
spondent in last week’s issue, I should be glad to know 
how it is that Mr. Nicholson’s attempts at Sheepbridge, 
Janay «ay Ashton-under-Lyne, and elsewhere, have not 
given him more definite ideas, unless it is that he is a 
mere theorist and knows little, practically, of what he 
writes about. A vision arises before me of prospectuses 
issued by the Steam Supply Association, the Lancashire 
Steam Company, the Scottish Steam Company, the 
Domestic, and one or two other companies, whose history 
might be interesting to investors of smallcapital. Hoping 
you will find space to insert this, 

I am, Sir, your obedient servant, 
BuRRICO, 





THE TELEPHONE IN FRANCE.—A direct telephonic line has 
been now established between Paris and Marseilles. The 
charge for five minutes’ conversation between the two 
cities has been fixed at 2s. 6d. Conversations between 
Paris and Lyons will also be practicable by the new line, 
as well as between Lyons and Marseilles. 


GRAND JUNCTION WaTER Works.—Adjoining the new 
reservoir at Ealing, which was opened a few weeks ago, 
an artesian tube well is being bored by Messrs. Le Grand 
and Sutcliffe, hydraulic engineers, London, in search of a 
supply of water from the chalk. The London clay, which 
proved to be thicker than was anticipated, reached to the 
depth of 249 ft., underlying which are 72 ft. of the Wool- 
wich and Reading beds, making the tvtal depth to the 
chalk, which was struck last week, 321 ft. The boring 
has up tothe present reached 350 ft., and the water has 
risen up to within 55 ft. from the surface, or about 80 ft. 
above Ordnance datum, showing that there are already 
some indications of a supply. 





New Canapian Line or Sreamers.—The pioneer 
steamer of a new line of steamers to trade between 
Charlottetown, Halifax, and Boston has just been com- 
pleted on the Clyde, and will leave that river in a day or 
two for her destination. This vessel, built by the London 
and Glasgow Engineering and Iron Shipbuilding Com- 
pag for the Canada Atlantic Steamship Company, re- 
sembles the largest of our Channel screw steamers in size 
and speed, but in one or two respects excels them— 
a in the extensive accommodation for passengers. 
The Halifax, the name by which the vessel is known, is 
250 ft. by 35 ft. by 23 ft. moulded, with a tonnage of about 
1600 tons. There are three decks—main, spar, and shade 
—the latter extending from taffrail forward to within 
20 ft. of the stern, forming a promenade for passengers. 
The first-class state-rooms, the most of which are on the 
main deck, give accommodation to 424 passengers, and on 
the spar deck forward there are rooms for fifty second- 
class passengers. Steam heating, electric lighting, 
thorough ventilation and sanitation have been ona 
treated, and pneumatic bells are fitted in state and public 
rooms. The public rooms are fitted with that artistic 
taste which characterises all Clyde passenger steamers. 
The dining saloon, which is seated for eighty persons, is 
decorated with oak, satin, mahogany, and walnut. There 
is on the shade deck a large smoking saloon. The accom- 
modation for carriages and horses has been specially 
conserved, and the machinery for working the general 
cargo and the ship itself is very complete, including a 
steam winch at each of the three hatches, steam warp- 
ing capstan aft, steam windlass and capstan forward. 
In view of the probabilities of icebergs being frequently 
met with on the coast the ship has been made specially 
strong, with heavy scantlings forward. She is divided by 
water-tight bulkheads, and has double bottoms with water 
ballast cells between them. The engines of the vessel are, 
of course, of the triple-expansion type, the cylinders being 
30 in., 48 in., and 73 in. in diameter, with a 48 in. stroke 
of piston. The indicated horse-power is 3000. Steam is 
supplied by two boilers of steel, 14 ft. in diameter by 
17 ft. 3 in. long, having twelve Brown’s furnaces 3 ft. 
5in. in diameter. The grate surface is 246 square feet 
and the heating surface 6054 square feet. The boilers 
worked on trial at a pressure of 160 ]b. per square inch, 
and ‘the engines developed 3100 horse-power. ‘The vessel 
was tried on the measured mile on the Clyde on Saturday, 
September 22, when a speed of 15} knots was attained. 
As already indicated, the Halifax is for a new company, 
but the service is not new. At present vessels run on the 
same route, but as the trade has very considerably in- 
creased many people in Nova Scotia have thought that it 
called for speedier and more comfortable vessels. This 
new vessel will be able to accomplish the journey in thirty- 
six hours. She will be under the command of Captain 
S. R. Hill, who has superintended the construction of the 
vessel, and by his advice assisted the builders in arrang- 
ing some of the specially suitable features of the steamer. 
Should the new venture be successful it is possible that 
more vessels will be built. 
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Messrs, Napier, SHANKS, AND BELL, of Yoker, near 
Glasgow, amongst other interesting exhibits, are now 
showing at the Glasgew Exhibition a model of the 
twin-screw steamer Islander, a vessel they have re- 
cently built to the order of the Canadian and Pacific 
Navigation Company, Limited, of Victoria, British 
Columbia. This vessel has been specially designed to 
meet the requirements of service between the port of 
Victoria and Vancouver, the two places being about 
eighty miles apart. The design has been prepared, 
however, in order to meet the exigencies of coast traffic 
should the necessity arise. We this week illustrate the 
vessel and the arrangement of her machinery by a two- 
page engraving and by other views on the present page 
and page 304. 

Referring to our illustrations, Figs. 1, 2, and 3 on 
page 304 are respectively an elevation and upper deck 
and main deck plans ; Fig. 4 (on the present page) is a 
part lower deck plan ; while Figs. 5 to 8, on our two- 

ge engraving, and Fig. 9, on the present page, are 
ongitudinal and transverse sections showing the 
arrangement of the engines and boilers, &c. 

The Islander is 240 ft. long with 42 ft. beam. 
The depth of the main hold is 14ft. 8in., and 
the tonnage is 1600 tons gross. The draught of water 
being limited owing to harbour bars and shallows 
found in the proposed line of navigation, it has been 
necessary to use twin screws; they are driven by two 
sets of triple-expansion engines to indicate 3000 horse- 
power, which, itis estimated, will drive the vessel from 
15 to 16 knots per hour. 

The general arrangement, as will be seen from our 
illustrations, embraces ranges of cabins built on the 
main and spar deck, after the American fashion, with 
a shade or hurricane deck, forming a promenade above 
all. The hull is of mild steel, and has fine lines. It is 
subdivided by numerous water-tight bulkheads. Not 
being intended for cargo, the hold space is compara- 
tively small, and the whole of the decks and deck- 
house are devoted to passenger accommodation. 

The separate cabins provide sleeping berths for 
about 130 persons. The saloons are large and lofty 
and will be richly furnished. The dining saloon is 
entirely separate from the other compartments, but 
is easily accessible from other parts of the vessel, A 
special feature is to be the panelling of the bulkheads 
er | the saloons, which is artistically designed and 
finished. The doors have painted glass panels and 
coloured window lights. A series of carefully executed 
oil paintings representing Canadian scenery are also 
a notable feature. There is a roomy and handsomely 
furnished saloon for ladies near the after end of the 
vessel. The furnishing throughout is to be of a high 
character and the ceilings are to be in carved work 
with lincustra, Electric light is to be used through- 
out the ship, the installation having been sunaiied he 
Messrs. Paterson and Cooper. There is a ‘‘ Phoenix” 

















dynamo and ‘‘ Archer” engine with cylinder 9in. in 
diameter by 9in. stroke, arranged as shown on the 
right-hand side of Fig. 9. There are twenty-two lamps, 
which are arranged in eight circuits as required for 
illuminating the saloons, engine-rooms, &c., so that 
each part can be lighted independently of each other. 

The deck fittings include steam steering gear placed 
forward and hand-gear aft. There are a steam wind- 
lass and capstan forward and steam warping capstan 
aft. There is to be a complete system of fire extin- 
guishing by means of sprinklers. Steam heating 
oe are also to be fitted. The small boats will be of 
steel. 

The engines and boilers have been constructed by 
Messrs. Dunsmuir and Jackson, of the Govan Engine 
Works, Glasgow. The engines are of the inverted- 
cylinder triple-compound type, the three cylinders of 
each engine being in line and each piston working on 
its own crank. ‘The cranks are set at an angle of 120 
deg. Each engine is complete in itself, having con- 
denser, air, circulating feed and bilge pumps. The 
high-pressure cylinders are 20 in. in diameter, the 
intermediate pressure 31 in. in diameter, and the low- 
pressure 52 in. in diameter, all having a stroke of 


36 in. The ratio of capacities of the cylinders are thus 
LP, L.P. 
a mK = B67, 
Ay H.P. - 


The cylinders are not steam jacketted, The high- 

ressure cylinders are fitted with piston valves, the 
intermediate with a single-ported slide valve, and the 
low-pressure with a double-ported slide valve. Each 
expansion link is connected with a slotted lever on the 
reversing shaft, so that the cut-off of each valve can be 
varied at will without affecting the rest. Each low- 
pressure cylinder is fitted with an auxiliary starting 
valve, and there are also starting valves fitted to the 
intermediate cylinders, all being piston valves. The 
reversing of the engine is parieied by a steam cy- 
linder 4 in. in diameter by 7in. stroke, connected to 
the boiler steam, the gear being arranged on the all- 
round principle, so that no damage can accrue from 
throwing over the link too far. The reversing of the 
engine from full ahead to full astern is performed in 
less than five seconds, 

The framing of the engines is of massive design, the 
front columns being of cast iron with planed faces for 
guides. The back columns are cast with the con- 
densers. The condensers are at the back of the en- 
gines, and are fitted with brass tubes laid hori- 
zontally. Each condenser has asurface of 1600 square 
feet, and the tubes are packed with cotton packings 
and brass screwed ferrules. Each engine has one air 
and one circulating pump, two feed and two bilge 
pumps. The air pumps are 18 in. in diameter by 18 in. 


stroke, having thus a capacity of —. of that of the low- 


16.7 
pressure cylinder. The air pumps are fitted with 





Thomson’s patent metallic valves. Each circulating 
pump is 12} in. in diameter by 18 in. stroke, double- 
acting, and is fitted with india-rubber valves. The 
feed pumps are 3 in. in diameter by 18 in. stroke, 
each pump being capable of supplying the boiler when 
at full speed. 

The bilge eg are arranged to pump from all com- 

partments of the ship. There is also a fresh water 
ump on one of the engines, worked from the pump 
evers, which pumps fresh water from tanks in the 
holds and delivers into a tank on deck, the pipes being 
so arranged as to create a constant circulation. There 
are two donkey engines, with steam cylinders 7} in. in 
diameter by 9in. stroke, double-acting ; one of these 
pumps is on the level of the main deck, in accordance 
with the Canadian Board of Trade regulations, the 
other is in the engine-room and is arranged to turn the 
engines when steam is down (see Fig. 9). 
The crankshaft of each engine is in three pieces, 
each being reversible and interchangeable. The thrust 
shaft is next the crankshaft, the thrust block being of 
the horseshoe type, with shoes of cast iron faced with 
white metal. Each shoe is adjustable, or the whole 
may be adjusted at once as desired. As necessitated 
by the fine run of the ship aft, the propeller shafts are 
very long, each in one piece from the forward end of 
stern tube to the propeller, the length being about 
40ft. Being so long they could not be shipped in the 
usual manner, so the couplings had to be left loose and 
the shafts put in from the outside. The couplings were 
then screwed on and two strong keys driven in to pre- 
vent turning. The propellers are of a mixture of mild 
steel and cold blast iron, and are cast very thin. They 
are four-bladed 11 ft. in diameter and 17 ft. pitch. The 
engines, as already stated, have been built to indicate 
about 3000 horse-power. 

Steam is supplied by four double-ended boilers, each 
having four furnaces 3ft. in diameter, the total grate 
surface being 256 square feet. The boilers are 11 ft. in 
diameter by 16 ft. long, each pair of opposite furnaces 
having one common combustion chamber. The total 
heating surface in the boilers is 8250 square feet, the 
ratio of heating to grate surface being : 


Heating surface _ 32.2 
Grate surface . 


The boilers are arranged in pairs forward of the engines, 
necessitating three stokeholds, as shown in Figs. 5 
and 6. The pipe connections from the boilers to the 
engines are so arranged that steam may be taken from 
any of the boilers to either engine, or from all the 
boilers at once. The donkey pumps are also connected to 
feed the boilers collectively, the main feed arrangement 
and the donkey feedarrangement being entirely separate 
and independent of each other. In our views, Figs. 5 
to 8, the main feed pipes are numbered 7 and 8, and the 
— feed9and 10. The furnaces are Purves’ patent, 
made by Messrs. John Brown and Co., Sheffield. The 
whole of the boilers are constructed of Siemens-Martin 
steel, and work at a pressure of 1601b. per square inch. 
There is alsoa donkey boiler fitted which works at the 
same pressure as the main boilers. The stokehold 
ventilating arrangements have been carefully attended 
to. The ventilators in the forward and after stokeholds 
are 24in. in diameter, and in the centre stokeholds 
30 in. in diameter, and are arranged so that the mouths 
in the stokeholds come exactly opposite the centres of 
the furnaces, 

On the whole the Islander promises to be an ex- 
ceptionally good passenger vessel, and will doubtless 
form a valuable addition to the fast growing and 
prosperous colony on the Pacific coast. 

On the 7th inst. the Islander run her trial trip on the 
measured mile at Skelmorlie, when a speed of 19 knots 
is said to have been obtained with 3600 indicated 
horse-power, the engines working most satisfactorily. 
The vessel is to proceed to her destination vid the Straits 
of Magellan. 








UNDERGROUND HAULING ENGINES. 

WE give this week on page 308 a perspective view 
of a pair of underground hauling engines, constructed 
ty Messrs. Walker Brothers, of the Pagefield Iron 

Yorks, Midge which were exhibited last year at the 
Newcastle Exhibition, where they worked the five 
haulage arrangements sent respectively by the Castle 
Eden Colliery Company ; the Whitburn Colliery Com- 
pany ; the Harton Colliery Company ; the Hodbarrow 
Hematite Iron Ore Company ; and the Bedlington Col- 
liery Company and Seaton Delaval Coal Company, the 
two latter firms showing their system of haulage 
jointly.* 

The engines have cylinders 10 in. in diameter with 
16 in. stroke, and the crankshaft is geared 12 to 1 to 
the winding shaft, all the gearing being of the helical 
type. Upon the winding shaft is placed a pulley con- 
nected with one of Fisher and Walker's patent friction 
clutches, — being made for adding another 
similar pulley and clutch if desired. We illustrated 





_* An account of the various rope haulage systems exhi- 
bited at Newcastle will be found on pages 159, 205, and 





282 of our last volume. 
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Messrs, NAPIER, SHANKS, AND BELL, of Yoker, near 
Glasgow, amongst other interesting exhibits, are now 
showing at the Glasgow Exhibition a model of the 
twin-screw steamer Islander, a vessel they have re- 
cently built to the order of the Canadian and Pacific 
Navigation Company, Limited, of Victoria, British 
Columbia. This vessel has been specially designed to 
meet the requirements of service between the port of 
Victoria and Vancouver, the two places being about 
eighty miles apart. The design has been prepared, 
however, in order to meet the exigencies of coast traffic 
should the necessity arise. We this week illustrate the 
vessel and the arrangement of her machinery by a two- 
page engraving and by other views on the present page 
and page 304. 

Referring to our illustrations, Figs. 1, 2, and 3 on 
page 304 are respectively an elevation and upper deck 
and main deck plans ; Fig. 4 (on the present page) is a 
part lower deck plan ; while Figs. 5 to 8, on our two- 
page engraving, and Fig. 9, on the present page, are 

ongitudinal and transverse sections showing the 
arrangement of the engines and boilers, &c. 

The Islander is 240 ft. long with 42 ft. beam. 
The depth of the main hold is 14ft. 8in., and 
the tonnage is 1600 tonsgross. The draught of water 
being limited owing to harbour bars and shallows 
found in the proposed line of navigation, it has been 
necessary to use twin screws; they are driven by two 
sets of triple-expansion engines to indicate 3000 horse- 
power, which, itis estimated, will drive the vessel from 
15 to 16 knots per hour. 

The general arrangement, as will be seen from our 
illustrations, embraces ranges of cabins built on the 
main and spar deck, after the American fashion, with 
a shade or hurricane deck, forming a promenade above 
all. The hull is of mild steel, and has fine lines. It is 
subdivided by numerous water-tight bulkheads. Not 
being intended for cargo, the hold space is compara- 
tively small, and the whole of the decks and deck- 
house are devoted to passenger accommodation. 

The separate cabins provide sleeping berths for 
about 130 persons. The saloons are large and lofty 
and will be richly furnished. The dining saloon is 
entirely separate from the other compartments, but 
is easily accessible from other parts of the vessel. A 
special feature is to be the panelling of the bulkheads 
forming the saloons, which is artistically designed and 
finished, The doors have painted glass panels and 
coloured window lights. A series of carefully executed 
oil paintings representing Canadian scenery are also 
a notable feature, There is a roomy and handsomely 
furnished saloon for ladies near the after end of the 
vessel. The furnishing throughout is to be of a high 
character and the ceilings are to be in carved work 
with lincustra, Electric light is to be used through- 
out the ship, the installation having been supplied by 
Messrs. Paterson and Cooper. There is a ‘‘ Phoenix” 








dynamo and ‘“ Archer” engine with cylinder 9in. in 
diameter by 9in. stroke, arranged as shown on the 
right-hand side of Fig. 9. There are twenty-two lamps, 
which are arranged in eight circuits as required for 
illuminating the saloons, engine-rooms, &c., so that 
each part can be lighted independently of each other. 

The deck fittings include steam steering gear placed 
forward and hand-gear aft. There are a steam wind- 
lass and capstan forward and steam warping capstan 
aft. There is to be a complete system of fire extin- 
guishing by means of sprinklers. Steam heating 
—_ are also to be fitted. The small boats will be of 
steel. 

The engines and boilers have been constructed by 
Messrs. Dunsmuir and Jackson, of the Govan Engine 
Works, Glasgow. The engines are of the inverted- 
cylinder en. garlin type, the three cylinders of 
each engine being in line and each piston working on 
its own crank. The cranks are set at an angle of 120 
deg. Each engine is complete in itself, having con- 
denser, air, circulating feed and bilge pumps. The 
high-pressure cylinders are 20 in. in diameter, the 
intermediate pressure 31 in. in diameter, and the low- 
pressure 52 in. in diameter, all having a stroke of 


36 in. The ratio of capacities of the cylinders are thus 
I.P L.P 
CoS 4s a PF. 
H.P. bas H.P. ” 


The cylinders are not steam jacketted, The high- 

ressure cylinders are fitted with piston valves, the 
intermediate with a single-ported slide valve, and the 
low-pressure with a double-ported slide valve. Each 
expansion link is connected with a slotted lever on the 
reversing shaft, so that the cut-off of each valve can be 
varied at will without affecting the rest. Each low- 
pressure cylinder is fitted with an auxiliary starting 
valve, and there are also starting valves fitted to the 
intermediate cylinders, all being piston valves, The 
reversing of the engine is fone ae by a steam cy- 
linder 4 in. in diameter by 7in. stroke, connected to 
the boiler steam, the gear being arranged on the all- 
round principle, so that no damage can accrue from 
throwing over the link too far. The reversing of the 
engine from full ahead to full astern is performed in 
less than five seconds, 

The framing of the engines is of massive design, the 
front columns being of cast iron with planed faces for 
guides, The back columns are cast with the con- 
densers, 
gines, and are fitted with brass tubes laid hori- 
zontally. Each condenser has asurface of 1600 square 
feet, and the tubes are packed with cotton packings 
and brass screwed ferrules. Each engine has one air 


and one circulating pump, two feed and two bilge 
pumps. The air pumps are 18 in. in diameter by 18 in. 


stroke, having thus a capacity of 


1 
a7 of that of the low- 





pressure cylinder. 


The air pumps are fitted with 





The condensers are at the back otf the en-|* 


Thomson’s patent metallic valves. Each circulating 
pump is 124 in. in diameter by 18 in. stroke, double- 
acting, and is fitted with india-rubber valves. The 
feed pumps are 3 in. in diameter by 18 in. stroke, 
each pump being capable of supplying the boiler when 
at full speed. 
The bilge pumps are arranged to pump from all com- 
partments of the ship. There is also a fresh water 

ump on one of the engines, worked from the pump 
am which pumps fresh water from tanks in the 
holds and delivers into a tank on deck, the pipes being 
so arranged as to create a constant circulation. There 
are two donkey engines, with steam cylinders 7} in. in 
diameter by 9in. stroke, double-acting ; one of these 
pumps is on the level of the main deck, in accordance 
with the Canadian Board of Trade regulations, the 
other is in the engine-room and is arranged to turn the 
engines when steam is down (see Fig. 9). 

The crankshaft of each engine is in three pieces, 
each being reversible and interchangeable. The thrust 
shaft is next the crankshaft, the thrust block being of 
the horseshoe type, with shoes of cast iron faced with 
white metal. Each shoe is adjustable, or the whole 
may be adjusted at once as desired, As necessitated 
by the fine run of the ship aft, the propeller shafts are 
very long, each in one piece from the forward end of 
stern tube to the propeller, the length peng about 
40 ft. Being so long they could not be shipped in the 
usual manner, so the couplings had to be left loose and 
the shafts put in from the outside. The couplings were 
then screwed on and two strong keys driven in to pre- 
vent turning. The propellers are of a mixture of mild 
steel and cold blast iron, and are cast very thin. They 
are four-bladed 11 ft. in diameter and 17 ft. pitch. The 
engines, as already stated, have been built to indicate 
about 3000 horse-power. 

Steam is supplied by four double-ended boilers, each 
having four furnaces 3ft. in diameter, the total grate 
surface being 256 square feet, The boilers are 11 ft. in 
diameter by 16 ft. long, each pair of opposite furnaces 
having one common combustion chamber. The total 
heating surface in the boilers is 8250 square feet, the 
ratio of heating to grate surface being : 

Heating surface_ 32.2 : 
Grate surface 1 


The boilers are arranged in pairs forward of the engines, 
necessitating three stokeholds, as shown in Figs. 5 
and 6. The pipe connections from the boilers to the 
engines are so arranged that steam may be taken from 
any of the boilers to either engine, or from all the 
boilers at once. The donkey pumps are also connected to 
feed the boilers collectively, the main feed arrangement 
and the donkey feedarrangement being entirely separate 
and independent of each other. In our views, Figs. 5 
to 8, the main feed pipes are numbered 7 and 8, and the 
enon | feed9and 10. The furnaces are Purves’ patent, 
made by Messrs. John Brown and Co., Sheffield. The 
whole of the boilers are constructed of Siemens-Martin 
steel, and work at a pressure of 1601b. per square inch. 
There is also a donkey boiler fitted which works at the 
same pressure as the main boilers. The stokehold 
ventilating arrangements have been carefully attended 
to. The ventilators in the forward and after stokeholds 
are 24in. in diameter, and in the centre stokeholds 
30 in. in diameter, and are arranged so that the mouths 
in the stokeholds come exactly opposite the centres of 
the furnaces. 

On the whole the Islander promises to be an ex- 
ceptionally good passenger vessel, and will doubtless 
form a valuable addition to the fast growing and 
prosperous colony on the Pacific coast. 

On the 7th inst. the Islander run her trial trip on the 
measured mile at Skelmorlie, when a speed of 19 knots 
is said to have been obtained with 3600 indicated 
horse-power, the engines working most satisfactorily. 
The vessel is to proceed to her destination vid the Straits 
of Magellan, 





UNDERGROUND HAULING ENGINES. 

WE give this week on page 308 a perspective view 
of a pair of underground hauling engines, constructed 
by Messrs. Walker Brothers, of the Pagefield Iron 

Yorks, Wigan, which were exhibited last year at the 
Newcastle Exhibition, where they worked the five 
haulage arrangements sent respectively by the Castle 
Eden Colliery Company ; the Whitburn Colliery Com- 
pany ; the Harton Colliery Company ; the Hodbarrow 
Hematite Iron Ore Company ; and the Bedlington Col- 
liery Company and Seaton Delaval Coal Company, the 
two latter firms showing their system of haulage 
jointly.* 

The engines have cylinders 10 in. in diameter with 
16 in. stroke, and the crankshaft is geared 12 to 1 to 
the winding shaft, all the gearing being of the helical 
type. Upon the winding shaft is placed a pulley con- 
nected with one of Fisher and Walker's tent friction 
clutches, D --nsgpnae being made for adding another 
similar pulley and clutch if desired. We illustrated 





* An account of the various ro 
bited at Newcastle will be foun 
282 of our last volume. 


haulage systems exhi- 
on pages 159, 205, and 
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the Fisher and Walker friction clutch in detail on 
page 182 of our forty-second volume, and we further 
described its working on page 205 of our last volume, 
so that we need merely say here that by means of 
these clutches one or both rope pulleys can be con- 
nected or disconnected at pleasure when the engines 
are working at their normal speed. 

The general design of the engines is plain and sub- 
stantial, and it is so clearly shown by our engraving 
that further description will be unnecessary. 





HYDRAULIC BILLET SHEARS. 

WE give on page 313 an engraving showing a per- 
spective view of a hydraulic shearing machine recently 
made—together with bloom shears, centre crane, ingot 
charging and drawing crane, &c.—for the Aireside 
Steel and Iron Company, Hunslet, by Mr. Henry 
Berry, of Croydon Works, Leeds. 

The shear cylinder of this machine is 19in. in dia- 
meter, with a stroke of 6in., but the stroke can be 
varied instantly when required for small billets, thus 
saving power and time. The shear blades are l5in. 
wide, so that wide bars can be cut. The billets are 
brought direct from the rolling mill by means of about 
150 ft. of live rollers (also supplied by Mr. Berry), and 
after shearing are carried away by the same means. 

The machine is of the open-mouth type, so as to 
facilitate the g-tting in and out of the bars. It has 
also an improved adjustable bar to prevent the billets 
from kicking when short ends are being cut off. The 
machine is made so that every packing can be very 
easily got at, and is very strong to stand rough usage. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a better feeling 
in the warrant market last Thursday morning, and busi- 
ness began a little more buoyant, resulting in an advance 
of 3d. per ton in the price of Scotch iron. But the activity 
did not last long, and prices came down, and closed in the 
forenoon 4d. per ton under Wednesday’s close. In the 
afternoon the tone was languid, and prices receded 4d. per 
ton further. Hematite iron was also dull, and closed 1d. 
per ton lower. Cleveland iron, on the other hand, was 
maintained very firm by holders, who were seeking 14d. per 
ton of advance in the forencon, and when buyers came up 
to that they increased to 34s. 104d., being an advance of 
3d. per ton on the day. The closing settlement prices 
were—Sc :stch, 42s. 3d. per ton; Cleveland, 34s. 104d. ; 
hematite iron, 45s. 6d. per ton. The feeling was again 
flat on Friday till very near the close. Sellers were 
numerous, causing prices to recede to the extent of 3d. 
per ton in the case of Scotch warrants, but a firmer tone 
set in again, and 2d. was recovered, the close being 14d. 
r ton lower. Cleveland iron also closed 14d. down, but 
ematite showed no change on the day. The settlement 
prices at theclose in the afternoon were—Scotch, 42s. 14d. 
er ton; Cleveland, 34s, 9d.; hematite iron, 453. 6d. 
There was some heavy selling by ‘‘ bears” on Monday, 
which caused a considerable amount of uneasiness. It was 
evideut that the ‘‘ bears” had for the time secured the con- 
trol of the market. Pricesfor Scotchiron were pressed down 
4d. per ton in the forenoon and 24d. further in the after- 
noon—a total of 64d., which is a very severe drop for one 
day. Cleveland iron fell in price 4d. per ton in the fore. 
noon and 2d, in the afternoon, and hematite iron suffered 
a fall of 9d. in price—5d. in the morning and 4d. in the 
afternoon—the closing settlement prices being—Scotch, 
4ls, 74d. per ton; Cleveland, 34s. 3d.; hematite iron, 
45s. 74d. Notwithstanding such a great decline in prices, 
several special brands of Scotch iron were rather firmer in 
price. A firmer tone set in yesterday, and there was a 
better inquiry for iron. In Scotch warrants a large amount 
of business was done, chiefly in the afternoon. Prices of 
Scotch iron, 14d. in the forenoon and 3d. in the afternoon, 
the total being within 2d. of Monday’s severe decline. The 
price of Cleveland rose 8d. per ton, and hematite iron re- 
covered 3d. of the 9d. dropped on Monday. The settle- 
ment prices at the close were—Scotch, 42s. per ton ; 
Cleveland, 35s. ; hematite iron 45s. Glengarnock No. 1 
and Carnbroe No. 1 were each quoted 1s. per ton higher. 
‘'o-day’s market was very active, and a large amount of 
business was done. The price of Scotch iron varied in 
the forenoon from 42s. to 428, 14d. per ton cash, Cleve- 
land underwent but little change, and hematite iron was 
sold at 44s, 104d. cash. Very little change took place in 
the afternoon. The number of blast furnaces in actual 
operation still remains at 86,'as compared with 82 at the 
same time last year. Last week’s os mame of pig iron 
from all Scotch ports amounted to 9220 tons, against 8473 
tons in the corresponding week of 1887. They included 
697 tons for the United States, 2062 tons for Canada, 
219 tons for India, 885 tons for Australia, 310 tons for 
Italy, 270 tons for Holland, 150 tons for Belgium, smaller 
uanties for other countries, and %272 tons coastwise. 
Yesterday afternoon the stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 1,009,742 
tons, as compared with 1,009,606 tons, thus showing for 
the week an increase of 136 tons, , 


Fresh Shipbuilding Contracts.—It is reported this week 
that Messrs, Alexander Stephen and Sons, Linthouse, 
Glasgow, have received an order to build two steel screw 
steamers, the deadweight carrying capacity of one being 
$150 tons, and of the other 2500 tons. Both vessels will 
be fitted with triple-expansion engines. The order has 
been given by Messrs. M‘Lay and M‘Intyre of this city. 
Meesrs. Bell Brothers and M‘Lelland, Glasgow, have just 
placed with Messrs, D. and W. Henderson ‘and 0.5 





Meadowside Shipbuilding Yard, an order for two addi- 
tional steel cargo steamere. One of them is to be a vessel 
of about 6000 tons deadweight carrying capacity. Messrs. 
Henderson and Co. have now in hands for that firm four 
steamers, representing something like 18,600 tons gross. 
Messrs. Birrell, Stenhouse, and Co., Dumbarton, have 
secured an order for a steel sailing ship of 2100 tons, and 
Messrs, John Reid and Co., Port-Glasgow, have booked 
an order for a steel ship of similar tonnage capacity. 


Tne Local Steel Trade.—This branch of trade continues 
to be exceedingly active, and prices have again been 
advanced owing to the large and pressing demand. The 
a of ship-plates has risen to 7/. 10s. per ton, which has 

n paid. Other material has been correspondingly 
advanced in price, boiler plates being quoted at 8/. per 
ton, and angle bars at 6/. 10s. per ton. The rates now 
current are up to those ruling at the beginning of the 
year, and represent a clear rise of 27s. 6d, per ton above 
the bottom quotations of the year. 


Malleable Iron Trade.—The malleable iron trade is in a 
thoroughly satisfactory condition, and there are fresh 
indications every day that the improvement will be a 
lasting one, Common bars are now quoted at 51. 5s. per 
ton, best bars at 5/. 12s. 6d., and ship-plates at 6/. per 
ton. These are the highest prices that have ruled for 
some years back, and even at the money asked a great 
difficulty is experienced in getting merchants and manu- 
facturers to supply waster within a brief period. The 
are so full of orders that they cannot consider any ree 
ones except for forward delivery. 


Wages on the Clyde.—Messrs. A. and J. Inglis, Point- 
house, Glasgow, and Messrs. R. Napier and Sona, Govan, 
have intimated an advance of 5 per cent. on the wages of 
all time workers, to come into operation on and after 
Friday next. This was unsolicited, and is the more appre- 
ciated by themen. Yesterday at a meeting of the Clyde 
Shipbuilders and Engineers’ Association, it was unani- 
mously resolved to recommend to the employers to grant 
an increase of not more than 5 per cent. on the time 
wages of engineers, ironworkers, joiners, and pattern 
makers who bad not already received advances. 


Pattern Makers’ Dispute.—A meeting of the joint com- 
mittee of the pattern makers of Glasgow was held on 
Saturday night in the Blacksmiths’ Hall to receive 
reports from the deputations appointed in the various 
shops to wait on the employers and request an answer to 
the circular of the 15th inst., when it was reported that 
the following firms had granted the advance of a half- 
penny per hour: Atlas Locomotive Works, Duncan 
Stewart and Co., George Smith and Sons, James Howden 
and Co., James Benny and Son, London and Glasgow 
(Limited), W. and A. M‘Onie, William Kemp, Govan; 
Bon-Accord Engine Works, A. and J. Inglis, Muir and 
Houston. The following firms not having given the desired 
answer, the men ceased work on Saturday, viz. : Watson, 
Laidlaw, and Co., Newton Steel Works; Ross and 
Duncan, Robert Harvey and Co., J. and A. Law, 
Pinkston Iron Works; J. Copeland and Co., R. Napier 
and Son, H. Smith and Son. 


Strike of Apprentice Engineers in Aberdeen.--The ap- 
prentices employed by Measrs. Milne and Sons, engi- 
neers, Aberdeen, struck work on Monday ona question 
affecting their hours of labour. Their contention is that 
they work three hours more per week than the employés 
of other engineering firms in the city, and they desire to 
be put upon an equality with their fellow-tradesmen. 
Accordingly they addressed a communication to Messrs. 
Milne last week, asking that the working hours be 
reduced from fifty-seven to fifty-four per week, but on 
Monday morning the firm replied that they could not 
grant the application. In the circumstances the appren- 
tices deemed it advisable to insist upon their demand, and 
therefore left work immediately on hearing the answer 
which their employers gave to their request. Yesterday 
a deputation of the ‘‘ strikers” waited upon Mr. David 
Milne in reference to the matter in dispute, but the inter- 
view terminated without any settlement having been 
made. The apprentices appear to be determined to 
remain out. 


Aberdeen Master Engineers.—At a meeting of master 
engineers and ironfounders in Aberdeen, held yesterday, 
it was resolved to form a trade association similar to the 
associations which exist in Dundee and Glasgow. 


Shipbuilding Appointment in Spain.—Mr. J. P. Wilson, 
who is well known in Clyde Shipbuilding and engineering 
circles, has just been appointed manager of the yard 
which Messrs. Palmer and Co., of Jarrow-on-Tyne, have 
opened in Spain. 

Royal Scottish Society of Arts.—A meeting of this 
Society was held in Edinburgh on Monday evening, Dr. 
F. B. Imlach, president, in the chair. The business 
before the meeting consisted wholly of reports coming 
from committees appointed to deal with communications 
made to the Society last session. Those read by Mr. 
Ireland on improvements in fishing apparatus, and by 
Mr. Kemp, on improvements in shaping ductile metals, 
were recommended to the favourable consideration of the 
Prize Committee. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Trade.—The improved tone noticeable in the iron and 
steel trades for some months past still continues. Bes- 
semer billets have this week advanced to 4l/. 12s, 6d. per 
ton, being an increase of 2s. 6d., and there is every likeli- 
hood of higher rates being shortly charged. The increased 
call for pig iron continues, and it is expected that two or 
three more furnaces will before long be blown in. For 
manufactured iron of all descriptions makers are charging 





increased rates and obtaining them easily, lowest rates for 
— being 5/, 2s. 6d. per ton. The plate trade is also very 
risk, 


Production of Steel Shells. —Messrs. Thomas Firth and 
Sons, Limited, have again succeeded in passing a batch of 
steel shells, 600 in number, for the useof Government. It 
is said that the price is 20 per cent. lower than the French 
makers formerly charged. It is believed that a large pro- 
portion of the orders for shells to be given out this year 
will be placed in Sheffield, as the Hadfield Steel Foundry 
Company has also been very successful in this branch of 
production. The efforts of the Sheffield houses to cater 
for special branches of Government work are being re- 
warded at last, and no effort is being neglected that will 
bring work in this direction. 


Sheepbridge Coal and Iron Company, Limited.—At the 
annual meeting of the shareholders of this company, the 
chairman, Mr. H. D. Pochin, held out hopes of a dividend 
on the ordinary shares next year. He said that during 
the past year there had been a substantial improvement 
in the volume of business done and a slight improvement 
in prices. Their output of coal was now 700,000 tons per 
annum, and of pig iron fully 50,000 tons. A rise of 2d. 
per ton in coal would make a difference of 6000/. to their 
income and an advance of 1s. in iron would be equally 
important. It was not unreasonable, he thought, to look 
for those advances. The dividend of 5 per cent. on the 
C preference shares was adopted. 


New Railway Bridge at Selby.—Messrs. Nelson and Co., 
contractors, Dringhouses, York, have secured the contract 
from the North-Eastern Railway Company for construct- 
ing a swing bridge across the River Ouse, in substitution for 
the present bridge, and also for carrying out the diversion 
of the line and other works, consequent on the erection of 
the new bridge, which is to be built at a point a little 
below the present structure. 


Miners’ Wages in South Yorkshire—Decision of the Coal- 
owners. —A few weeks ago the coal miners of South York- 
shire demanded an increase of 10 per cent. in wages to 
take effect from October 1. The coalowners met yester- 
day at the Royal Hotel, Sheffield, and adopted the follow- 
ing resolutions; 1. That the coalowners of South York- 
shire, having carefully considered the claim put forward for 
an advance in the wages of underground workmen, regret 
their inability to comply therewith, on the ground that 
the average price of coal realised since they were compelled 
to enforce the reductions of wages in 1855 has been lower 
than before that reduction, and during the present year 
has been as low and still is lower than at any period since 
that time. That under these circumstances the coalowners 
are of opinion that any meeting with the representatives 
of the men would be useless, 2. That the owners regret 
they are unable to meet the men as to by-laws, for the 
reason that any new ones will simply form part of the 
contract between each owner and his men, and must, 
therefore, form subject of amicable agreement at each 
colliery before they can be adopted and established. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a large 
attendance on ’Change, and the tone of the market was 
cheerful, appearing to have been little, if at all, affected 
by the unsatisfactory state of the Glasgow market. Cer- 
tainly in consequence of the recent fluctuations in the 
prices of iron at Glasgow some merchants here quoted 
34s. 9d. per ton for prompt delivery of No. 3 Cleveland 
pig iron, but only small lots changed hands at this figure, 
producers refusing to take orders under 35s., and many 
firms declining to do business at less than 35s. 6d. per 
ton. The outlook is very encouraging, and producers are 
sanguine that better prices will shortly rule. In Connal’s 
stores the stocks continue to decline, the quantity now 
held being 250,271 tons, or 1717 tons less than a week ago. 
In Glasgow stocks remain about stationary, Messrs. 
Connal now holding in the Scotch centre 1,009,853 tons. 
A fair inquiry is reported for forge pigs, both for early 
and forward delivery, and 33s. 9d. per ton is obtained for 
early delivery of grey, with 33s. 3d. for mottled, and 33s. 
for white. Hematite pig iron is quoted 45s. per ton for 
east coast brands. Manufactured iron is in strong request, 
and in some cases at higher prices. 

Engineering and Shipbuilding.—These two important 
industries continue actively employed, and will probably 
be kept so for some time to come. 


Sir W. G. Armstrong, Mitchell, and Co.—The sixth 
annual report of this company will be submitted at the 
general meeting on the 28th inst. The directors propose 
the payment of a dividend of 11 per cent. per annum 
(Jess income tax), of which sum 24 per cent. has already 
been paid as interim dividend. This leaves 84 per cent. 
now payable, and a balance of 1088/. 1s. 11d. to be carried 
to next year’s account. The Po is regarded as a very 
satisfactory one. At both Walker and Elswick the com- 
pany are well employed. 

The Coal and Coke Trrades.—There is an excellent de- 
mand for fuel, and buyers finding prices improving, are 
anxious to make contracts for twelve months ins 
of six. 





Frencu Coat Imports.—The quantity of coal imported 
into France in the first seven months of this year was 
4,422,563 tons, as compared with 4,687,640 tons in the 


dit iod of 1887. In these totals English 
Goal’ Mguredl "fac "1,745,301 tons and 2,008,913 tons re- 
spectively. 
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NEW SHIPBUILDING YARD IN WEST 
HARTLEPOOL. 

THE growth in the dimensions of modern vessels has 
become very clearly demonstrated of late, and it has 
enforced frequent extensions of shipbuilding yards. 
On the north-east coast this is especially the case, for 
the class of vessels there built has been changing of 
recent years, and the size built has, on the averaze, 
rapidly increased. At the modern town of West 
Hartlepool shipbuilding was begun just when the 
‘* wooden walls” were being superseded by iron, and 
the first yard was one with building berths of a fairly 
average length. As the work of the builders increased 
a second portion of land near was added, with the 
advantage of an additional graving dock. Just about 
a score of years ago this shipbuilding yard, or yards, 
came into the possession of the firm who now carry 
them on, and who have just added a yard with longer 
berths to their possessions. The firm is that of Messrs. 
W. Gray and Co., who have for years taken a leading 
place in the ranks of the builders on the north-east 
coast. In the years of briskness in the iron trade, in 
1871 and 1872, it was thought that the tonnage turned 
out was large when it attained the extent of some 
eighteen vessels and 17,781 tons. But that output 
grew with the old yards, the number of building berths 
therein being increased to six. The tendency of the 
times is for larger ships, and to fit themselves to build 
the largest vessels, Messrs. Gray and Co. acquired the 
new yard we have spoken of, which is at a little dis- 
tance from the one they have worked so long. And as 
its berths all launch into the newer central dock at 
West Hartlepool, it takes its name therefrom, 

The area of Messrs. W. Gray and Co.’s new yard is 
about four acres. There are impinging on its southern 
end three launching berths, each 500 ft. long. Above 
these, extending over the whole width of the yard, are 
the machine sheds, and then around the open space 
to the north of these are the boilers, engines, black- 
smiths’ shops, beam-building machine shed, engine 
shed, the offices, the frame shed, the furnace bending 
shed, and the draughting boards. Not far from 
the engine shed is the hydraulic rivetter. In 
passing it may be added that the firm have put 
down one of the largest set of rolls known—one 
capable of manipulating steel plates up to 30ft. in 
length, which is supposed to be 2 ft. longer than those 
dealt with in similar machines. The machinery in the 
yard is from Yorkshire, Rochdale, and Scotch makers, 
and is ample for all the requirements of modern ship- 
building. Sidings from the line of the North-Eastern 
Railway penetrate the yard, which will be lighted by 
twenty-eight Brush electric lights, each of 2000 candle- 
power, whilst for bending the plates gas furnaces give 
the needful heat. About 800 workpeople will be 
employed in the new yard, of the arrangements of 
which the plan will give an outline. 





MISCELLANEA. 
Tn thousand tons of Mr. Sandberg’s Goliath 100 Ib. 
rail are to be laid down in Belgium next year. 


The extension of the Canadian Pacific Company’s lines 
across Maine is now nearly complete, and trains are ex- 
pected tocommence running in a few days, 


The high-level railway through the Bolan Pass has been 
completed, and Quetta is now connected with the Indus 
Valley system by two routes, both broad gauge. 


The municipal authorities of Turin have made electric 
a obligatory on all theatres from the 1st of next 
ovember. 


The Thomson-Houston International Electric Lighting 
Company are sending out an incandescent lighting plant 
for . — establishment in the Andes, 14,700 ft. above 
sea level. 


The aérial conductor of an electric railway at Frank- 
fort has been struck by lightning. The flash ran along 
the wire to the dynamo, the armature of which it com- 
pletely ruined. 


The Secretary of the United States Navy is calling for 
tenders for coil boilers for use on board United States 
warships, the object heing to reduce the weight of the 
machinery if possible. 


At the Paris Exhibition of 1889 a special point in the 
section of Military Arts will be the sword in all its 
branches. General Gervais is forming a collection to 
show the history of fencing, and appeals to amateurs and 
collectors for the loan of books on fencing, paintings, and 
weapons, so as to make the collection complete. 


The Anglo-American Company’s Brest-St. Pierre cable 
broke last Monday. This is the old 1868 cable, which was 
only repaired on July 28 last. It has always been a 
source of trouble and expense to the Anglo-American 
Company—in fact, a new cable could have been laid with 
the money expended in repairs of this cable. 


_ The gross receipts of the twenty-three principal railways 
in the United Kingdom forthe week ending September 16, 
amounted, on 15,979 miles, to 1,396,480/., and for the 
corresponding period of 1887, on 15.9074 miles, to 
1,357,821., an increase of 71? miles, or 0.4 per cent., and 
an increase of 38,263/., or 2.8 per cent. 


The Darlington Forge Company, Limited, have secured 





the contract for the cast steel mill housings and cast steel 
pinion housings from Messrs. Palmer’s Shipbuilding and 
Iron Company, Limited, for their new plate mill. These 
housings are to be very large, six of them weighing 13 tons 
each, and four weighing 9 tons each. 


During the past week further experiments with shells 
charged with high explosives have been made on the 
Resistance. The weapon used is an 8-in. 14-ton gun, and 
the target has been the 44-in. side armour. Amongst the 
explosives experimented with is a new material named 
Syddite. i 

On Saturday, September 15, an afternoon excursion in 
connection with the Junior Engineering Society took 
place, when a visit was paid the White Star Line s.s. 
fonic. The members were received by the marine super- 
intendent of the company and were afterwards shown 
over the vessel by Mr. Wilson, engineer, to whom, at the 
close of the visit, a vote of thanks was accorded. 


The Russian Government are offering a prize of 1000 
roubles for a sanitary wae adapted for the conveyance 
of the wounded in war. The wagon must provide for as 
many beds as possible, but without crowding. The walls, 
floors, and ceiling must be double, and the doors fitted so 
as to give easy access to the attendants. No draperies of 
any sort will be permitted inside the car. 


According to the Chicago Journal of Commerce, the rail- 
ways during 1887 moved 552,074,752 tons of freight a total 
distance of 50,061,996 miles, or an average haul per ton of 
108.79 miles. The average charge per ton-mile was slightly 
over 3d., the total amount received from freight being 
upwards of 127,333,000/., which was 68.38 per cent. of 
the gross earnings. 

In the glass house of Pittsburg the electric current is 
being employed for cutting glass, having totally replaced 
that previously used for cutting large cylinders of glass. 
The process consisted in heating a furnace wire to a white 
heat, which was afterwards wrapped round the cylinder 
and causing it to crack in two parts. ‘The new method is 
to heat the wire by passing a powerful current of electricity 
through it. 


A new telemeter has been invented by Captain Enrico 
Bozzi, an officer of the Italian army. This instrument 
is said to have an average error of 5 per cent., and under 
the most unfavourable circumstances this does not exceed 
54 per cent. The report of a committee appointed by the 
Italian Government states that the instrument is par- 
ticularly suitable for the infantry, and that an observa- 
tion with it only requires 20 seconds of time. 


The Municipal Council of Paris offer a prize of 10,000 
francs to the inventor of an electric meter giving entire 
satisfaction, and five prizes, of 2000 francs each, to the 
five whose meters have made the most progress. Should 
a meter only be suitable for measuring one kind of current 
only half the prize will be given. The city of Paris is to 
have the right to manufacture for its own use free of 
royalty any of the meters to which prizes are awarded. 


Captain P. Mordovin, of the Imperial Russian Navy, 
naval attaché to the Russian Embassy, informs the Times 
that the submarine Nordenfelt torpedo boat has not been 
bought by the Russian Government. He is officially 
authorised to say that the boat was tried at Southampton 
and rejected by the Special Commission of Officers 
appointed by the Russian Government, the boat being 
found “‘ entirely unsuitable for naval and fighting pur- 
poses. 


The lamented death of M. Ed. Delibecque, engineer-in- 
chief of material and traction on the Northern Railway of 
France Company, have of necessity involved some changes 
in organisation on that line. M. Ferdinand Mathias, as 
the oldest engineer on the division, has replaced M. Deli- 
becque. He has with him, as collaborateur, M. Banderali, 
engineer-in-chief of the central service ; the chief heads of 
sections acting under him are M. du Borquet, chief in- 
spector of traction; M. Bricugne, chief of rolling stock ; 
and M. Sauvage, chief of the locomotive shops. 


In a recent article in Nature, Dr. Lodge alludes to the 
possibility of obtaining light without heat. The vibra- 
tions giving rise to the sensation of light range from 
7 and 4 billions per second, which at present we can produce 
only by producing at the same time all the vibrations of 
lower pitch, which requires a great expenditure of energy, 
and are absolutely useless; the question is, therefore, how 
to produce the useful vibrations and not the others. This 
problem has not yet been solved, but Dr. Lodge evidently 
considers that it is not @ priori impossible of solution. 


The Melpomene, a wood-sheathed copper-bottomed 
protected cruiser, was launched at Portsmouth Dockyard 
on Thursday, the 20th inst. The vessel, which is a 
sister ship to the Magicienne and Marathon, is 265 ft long 
by 42 ft. broad, with a displacement of 2950 tons, and is 
intended to have a speed of 197 knots. Her conan are 
to be of the triple-expansion horizontal twin-screw type, 
to indicate 9000 horse-power at 140 revolutions per minute, 
by Messrs. Palmer, of Jarrow. She will be armed with 
six 4-in. guns on Vavasseur carriages, nine 6-pounder 
quick-firing guns, and three Nordenfelts, in addition to 
which she will be fitted with six torpedo tubes. 


The whole of the staff engaged in the Ordnance survey 
of the counties of Pembroke, Carmarthen, and Cardigan, 
whose head-quarters during the last six years have 
Belgrave House, Esplanade, Tenby, left Tenby in a special 
train for Edinburgh on Wednesday afternoon, the whole 
of the survey of Wales having now been completed. The 
train, which was an exceedingly heavy one, consisted of 
elaven large vans with office furniture, &c., six coaches 
with the staff of men and their families, and two guards’ 
vans, and was drawn by two engines. Upwards of 1000 
persons assembled at the station to witness their departure, 


and on the train steaming out cheers were raised. The 
breaking up of the office at Tenby is a loss to the town, 
and means the withdrawal of upwards of 600/. a month in 
wages, 


On Thursday, the 20th instant, the armour-plated 
battle-ship Sans Pareil, which was launched by the 
Thames Iron Works and Shipbuilding Company on 
May 9 last year, ran the trials of her machinery under 
natural draught. The vessel in question is a sister ship 
to the Victoria, and is 240ft. long by 70 ft. broad, with 
a displacement of 10,470 tons. Her engines, of the triple- 
expansion twin-screw type, are to develop 12,000 horse- 
power under forced draught, and areexpected to give aspeed 
of 17 knots. At the trials on Thursday they developed 
over 8000 horse-power, or 500 in excess of that contracted 
for under natural draught, and the vessel attained a mean 
speed of 16 knots. On Saturday the forced draught trials 
were run, the vessel being in sea-going trim, at her designed 
draught of 26 ft. 9 in. Unser these conditions the engines 
indicated 14,482 horee-power and the speed attained was 
172 knots 


On Wednesday the president of the Small Arms Com- 
mittee, Major-General Philip Smith, C.B., issued his 
report upon the experiments made at Aldershot on the 
21st inst. with the new rifle at long ranges. The report 
states that ‘‘the target represented a battalion of seven 
companies, each of twenty-four files, standing in quarter- 
column. The front company was represented by iron and 
wood screens; the remaining companies by wooden 
screens of thicknesses varying from } in. to ? in. At 
2000 yards 43 per cent. of hits was obtained; at 2400 
yards, 25 90 per cent. ; and at 2800 yards, 14.90 per cent. 
A heavy mist caused the target to be absolutely invisible 
at all the ranges ; therefore the fire had to be directed by 
using an intermediate object to aim at. It may be de- 
scribed as ‘indirect fire,’ and consequently most instruc- 
tive to the troops engaged and those witnessing the prac- 
tice. The detachments were taken from the lst Devon- 
shire, 2nd Suffolk, lst Royal Sussex, and Ist King’s 
Rifles, and were composed of men classified as follows: 
Twenty-five marksmen, seven first-class shots, two second- 
class, one third-class, and two trained recruits. At 2800 
yards the bullets penetrated the wooden screens, and were 
flattened against the iron scieens,” 








Cui11.—The Republic of Chili, with a population of only 
about 3,000,000, is making great progress. The last report 
of the Chilian secretary of the Treasury shows that during 
the last ten years the revenue and foreign trade of the 
country have more than doubled. The Government, 
which in 1866 could count upon a revenue of little more 
than 1,800,0007., and in 1877 upon a revenue of a little 
7 3,400,000/., anticipates a revenue of 7,200,000/. for 
1888. 





Torrepo Boat ror Russta.—The official trial took 
place on Wednesday at Long Reach, on the River Thames, 
of an improved type of second-class torpedo boat, lately 
constructed by Messrs. Yarrow and Co., of Poplar, for 
the Russian Government. This boat is similar to those 
lately built by the same firm for the British Admiralty, 
which the late manceuvres have shown to be a great 
advance over the former second-class boats in Her 
Majesty’s service. The dimensions are 60 ft. in length 
by 8 ft. 6 in. beam, and the speed obtained during a con- 
tinuous run of two hours, carrying a deadweight of 2 tons, 
was 17.58 knots. After the trial for speed the manceuvring 
powers of the boat were tested, and it was found that 
circles could be turned at full speed in 45 sec. to port and 
59 sec. to starboard. This type of second-class torpedo 
boat is destined to serve either as a tender to large war- 
ships or for harbour and coast defence, the proportion of 
length to beam securing thorough seagoing qualities, in 
which respect the old boats were found to be very 
deficient. The Russian Government was represented by 
Captain Mordovin and Ivanoff, and the contractors by 
Mr. Crohn. On the conclusion of the trial the Russian 
authorities expressed themselves highly satisfied with the 
results obtained, the boat having shown itself to combine 
speed, manceuvring powers, and seagoing qualities in the 
highest degree. 


Harsourn Works at Bitpao.—On Friday, the 21st 
inst., the new works for the improvement of the port 
of Bilbao, were commenced. The scheme is to con- 
struct an outer harbour, or secondary port at the 
entrance to the River Nervion, to be known as the 
Port of Abra. The effect of this will be to supersede 
the ¢ dangerous entrance to the river. The prin- 
cipal breakwater or mole of Abra is to start from the coast 
to the north-west of the small fishing village of Santurce, 
extending 1000 metres across the bay towards Al Guorta, 
from which point it takes a southerly direction towards 
the entrance of the Bilbao river, extending about 500 
metres in this direction. On the opposite coast a second 
breakwater, starting south of Al Gorta, extends in a 
westerly direction, 750 metres towards the first, but some 
500 metres nearer the mouth of the river, the space be- 
tween the two piers being 640 metres fur the passage of 
vessels, The works are from the designs of the Spanish 
engineer Churruéa; but se appear practically not 
dissimilar from those proposed some fifteen years ago by 
the English engineers, Sir John Coode and Mr. Vignoles. 
The estimated cost of the works is 30,000,000 pesetas, 
and they are to be completed in twelve years. On the 
same day the foundation stone of the new shipbuilding 

ards of the united firms of Martinez, Rivas, and 

almer’s Shipbuilding Company, of Jarrow, was laid. 
In these yards the three large cruisers lately ordered by 








the Spanish Government are to be built. 
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NOTICES OF MEETINGS. 

Socrery or ENGINBERS.—Monday, the Ist October, at the West- 
minater Town Hall. A paper will be read on ‘‘ Light Railways,” 
by Mr. William Lawford, M. Inst, C.E. The chair will be taken 
at 7.30 precisely. 

Norta-Kast Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, the 3rd October, at 7.50 p.m., in the Lecture Hall 
of the Literary and Philosophical Society, Newcastle-upon-Tyne. 
The Council will submit its report for last session and financial 
statement. The President (F.C. Marshall, Esq.) will deliver his 
inaugural address. 
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THE PARIS EXHIBITION OF 1889. 
THE recent strikes in Paris have had but little 
effect upon the progress of the Paris Exhibition 
buildings, and the present state of advancement is 
all that could be desired by those responsible for 





the undertaking. Nevertheless, evil rumours con- 
tinue to be spread, and all sorts of doubts circu- 
lated, even in France; it was on this account 
that President Carnot considered it nec 
during his recent tour to declare officially, in the 
course of a speech he delivered at Elbeuf, that the 
Exhibition would be opened on the date deter- 
mined on. A review of the progress that has 
been made during the last two months, is the 
most efficient way of replying to the rumours just 
referred to. 

It was principally the indifference, to say the 
least, of foreign Governments, which gave good 
ground for dismal prophecies. But as a matter 
of fact some of the most important monarchical 
Governments, while they felt bound to refuse 
official participation, have nevertheless given both 
moral and substantial support to intending ex- 
hibitors. As regards this country, it may now be 
safely said that its participation will be eminently. 
successful ; since the whole of the large space 
allotted is already filled by exhibitors of more than 
average importance. But no thanks are due to the 
Government for this success, which is solely the out- 
come of private enterprise and energy. Itis still un- 
certain whether the colonies will be represented ; 
some of the more important ones are, rather late 
in the day, showing symptoms of wishing to partici- 
pate, but if space can 8 found for them in the 
already overcrowded buildings, appears somewhat 
doubtful. The Ceylon tea industry will be very 
fully represented, and if the hopes of the committee 
in charge of the Indian Section be fulfilled, a large 
and rich display from our Eastern Empire will 
form a very great attraction at the Exhibition. 
Almost as a matter of course Russia has not offi- 
cially recognised the undertaking, but Russian 
manufacturers are preparing with great activity, 
and are already complaining that the space allotted 
to them is too small; the executive council at St. 
Petersburg is overwhelmed with applications ; from 
Warsaw a large number has already been received, 
and the prospect of a further increase has rendered 
it advisable to form a special committee represent- 
ing Poland; Finland will have an independent 
section. The Chamber of Commerce at Milan has 
recently voted a sum of money towards the ex- 
penses of the exhibitors in that city. Two hundred 
applications for space have been already received in 
Belgium, and the list of exhibitors in that country 
will not be closed for another month, so that a large 
additional number of exhibitors will have to be pro- 
vided for. Switzerland is making great efforts to 
support her sister republic; she will be represented 
by more than a thousand exhibitors, occupying 4500 
square metres of space. The Ministry of Foreign 
Affairs at Berne, in consequence of certain un- 
friendly reports, recently made an official declara- 
tion to the effect that no differences of opinion had 
arisen between the Swiss Government and the 
directors of the Exhibition. The Portuguese 
Government lately advised the French Minister of 
Commerce that the Portuguese Industrial Associa- 
tion had undertaken to organise its section. The 


= | space allotted to Portugal is at least equal to that 


given in 1878, and a sum of about 6000/. has been 
voted by the Portuguese Government towards the 
expenses of itscommission. According toa despatch 
received from Lisbon, a Portuguese impressario had 
obtained from the Prefecture of the Seine permis- 
sion to construct a circus for bull fighting, large 
enough to contain from 20,000 to 30,000 spectators. 
It may be explained that bull fighting in Portugal 
is a harmless exhibition of strength and skill, very 


0| different to the brutal displays found so attractive 


in Spain, Austria and Hungary will be represented 
at Paris in spite of all the reports to the contrary ; 


9 | an important committee representing these countries 


is now actively engaged. 

Sweden will not be present, but, on the other 
hand, Norway will occupy a space equal to that 
allotted to both the sister countries in 1878. In 
this section the exhibits of fishing and allied in- 
dustries will be of great interest and importance. 
The offices of the Norwegian commissioner will be 
placed in a timber house sent as an exhibit from 
Drontheim. The most interesting portion of the 
Dutch exhibit will be the reproduction of two 
native villages from the Dutch Indies, which will 
be arranged on the Esplanade des Invalides. Spain 
has placed 20,0001. at the disposal of her manu- 
facturers who intend to take part in the Exhibition. 
This is a generous response to the co-operation that 
France has rendered in the Barcelona Exhibition of 
the present year. Roumania has placed at the 











head of her national committee, Prince George 
Bibesco, and ¢ efforts are being made that this 
little nation shall be brilliantly represented. From 
the foregoing remarks it will be seen that as regards 
Europe, Germany, Denmark, Montenegro, Sweden, 
and Turkey, will be the only absentees. Of the 
countries outside Europe, the principal will be the 
United States, whose Government has made a grant 
of 50,000/. to pay the expenses of its section, besides 
providing ships for the transport of exhibits; 
Chili, which is about to construct a large separate 
pavilion; and Japan, whose 543 exhibitors will 
send nearly 60,000 objects. The collective area 
allotted to foreign countries will be more than 
100,000 square metres. 

The French colonies will make special efforts to 
help forward the success of the mother country, and 
their exhibits will form one of the principal attrac- 
tions at the Exhibition. From India will be sent a 
reproduction of the Villenoux Pagoda of Pondi- 
cherry, to give an idea of Hindoo architecture ; 
Tunis will erect a palace designed by a distinguished 
architect, M. Saladin, who has for several years 
resided in Tunis ; this palace will be built on the 
Esplanade des Invalides, and is already in progress. 
The Algerian pavilion placed at the corner of the 
Esplanade, is much more advanced, all the heavy 
work being already completed. 

From this brief summary it will be seen that 
foreign participation, which will lend toa large ex- 
tent a friendly and moral support to the vast under- 
taking, is fully assured. Turning to the more mate- 
rial side, it. is easy to see if the progress of the 
work is satisfactory—if, in a word, the Exhibition 
will be completed in time for the opening in May 
next. To reply to this question a glance around 
the Champ de Mars will be sufficient. Commencing 
with the Eiffel Tower, which is now visible from 
so many parts of Paris, the second story is com- 
pleted and ay ; already the four gigantic girders 
at the angles approach so near together that they 
seem to forma single column, and the lower portion 
has been. cleared of its scaffolding. The work is 
sufficiently advanced to render a decision necessary 
on the question of painting ; numerous experi- 
ments have been made with this object, and it has 
been finally decided to give it a dark red colour 
which will appear golden in the sun. The question 
of elevators has received very serious attention ; 
and the Commission has finally given the preference 
to a type proposed by M. Edoux, the well-known 
lift manufacturer, and of which we shall give a 
description at a future time. 

Behind the tower, and to the right and left-hand 
sides of the Champ des Mars, are the palaces of the 
Beaux Arts and of the Arts Liberaux, of which the 
framework, including that for the domes, is quite 
finished. Ina few days the workmen will begin to 
fix the magnificent mosaics which will cover the 
dome of the last-named palace. This is a new ex- 
periment in decorative construction ; both the domes 
will be covered with tiles of faience and of porce- 
lain, in different colours, the whole being so ar- 
ranged as to form a gigantic mosaic. Their bases 
will be surrounded by a crown of ornamental terra- 
cotta work. The walls will be partly covered with 
rich ceramics, and the rest of the structure will be 
filled in with terra-cotta panels, painted and gilded. 
This was the system adopted on a far smaller scale 
in 1878 for the pavilion of the Ville de Paris, 
erected on the Champ de Mars behind the Palais 
de l’Industrie. The ironwork of the Machinery 
Hall is finished ; this gigantic undertaking, which 
exceeds in its dimensions anything that has ever 
been attempted, has been pushed forward to com- 

leteness with marvellous rapidity and energy. 

t will be remembered that this great work was 
divided equally between two contractors, Messrs. 
Cail and Co, and the Fives-Lille Society. Ina very 
short time it will be possible to decide which of the 
two systems adopted by these firms in carrying out 
the work, has been most successful. The galleries 
of the Industries Diverses are completed with the 
exception of the central dome, which will form, in 
a certain sense, after the gigantic arch of the 
Eiffel Tower, the main entrance to the Exhibition. 

Similar activity reigns on the Esplanade des In- 
valides. We have already spoken of the Algerian 
and Tunisian pavilions which are rapidly approach- 
ing completion. On the Gros Caillou side of the 
Esplanade, the Health Exhibition building is being 
built, where there will be a very large collection of 
sanitary appliances. The gallery for the mineral 
water exhibits is nearly finished ; this will be filled 
with objects sent by home and foreign watering- 
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places ; and the pavilion of the Assistance Publique 
is almost complete. Not far from these buildings the 
workmen of the War Department are occupied in 
constructing a chateau of the Moyenage period, 
which will receive its special exhibits. The Press 
pavilion is complete, excepting for the addition of 
the coloured ceramic plaques and panels with which 
it will be decorated. 

The Exhibition theatre, which will be situated 
near the general offices, is already framed ; it will 
be called Les Fantaisies Parisiennes. This will not 
be the only theatre of the Exhibition ; Le Palais des 
Enfants will cover 2000 square metres ; the building 
will not only be a theatre for children, but also an 
exhibition of everything interesting to them. At 
night, however, performances will be given for the 
benefit of adult visitors. On the Quai d’Orsay and 
the Quai de Grenelle, M. C. Garnier is busy with 
his great exhibit to illustrate the habitations of 
man ; a work which will comprise thirty structures 
of various epochs, from the cave dwellings and the 
huts of the Stone Period to the elegant{chateau of 
the present day. This interesting collection will 
undoubtedly form one of the principal attractions of 
the Exhibition. 

We have thus passed in rapid review those 
features of the Exhibition which appear to be of 
most interest, and we think we have said enough 
to show that success is fully assured, although 
doubtless there are still many whose sympathies 
are not with the undertaking, and who will continue 
to predict failure, until the eve of the opening 
ceremony. It is interesting to watch from the 
heights of the terrace of the Trocadero, the scene 
of activity on the opposite side of the river; such a 
view is in itself convincing that the work will be 
finished in ample time. Indeed, within two or 
three months, the various palaces will be entirely 
completed, and ready for the reception of exhibits. 
The installation committee for the French sections, 
which was nominated some time since, has the work 
of allotment of space well in hand. The principal 
difticulty with which they have to deal is the impos- 
sibility of complying with the demands of intending 
exhibitors. Everyone asks for more space than can 
be given, and vast as its proportions are, the Exhi- 
bition of 1889 will be much too small to satisfy the 
requirements of French manufacturers, who alone 
could have filled all the different buildings. In 
France all this is well understood, but it cannot be 
too often repeated to foreigners who are naturally 
affected very easily by unfavourable impressions, 
that the Exhibition of 1889 will be ready at the 
appointed time, and that it will surpass all its pre- 
decessors in grandeur and completeness. 








THE SOCIETY OF ARTS MOTOR 
TRIALS. 


Somer time ago the Society of Arts offered to 
award four gold and four silver medals for prime 
motors suitable for electric light installations, the 
awards to be made on the results of practical tests. 
Owing, we believe, to some dissatisfaction as to the 
conditions of the competition, combined at first 
with some uncertainty as to the details of the trials, 
and commercial considerations, the invitations of 
the Society to compete were not favourably re- 
garded by engine builders generally and only four 
motors have been entered for the competition. 
This is now to be regretted as the commission 
appointed by the Society of Arts to carry out 
the practical tests, is exceptionally strong, con- 
sisting of Professor Kennedy, F.R.S., Br. J 
Hopkinson, F.R.S., and Mr, Beauchamp Tower. 
Through the courtesy of Mr. Trueman Wood, 
the secretary to the Society, and Professor Ken- 
nedy, we have had the opportunity of inspecting 
the arrangements made for the tests and of being 
present whilst some of them were in progress during 
the past few days at South Kensington. 

The engines entered are a compound portable 
engine by Messrs. Davey, Paxman, and Co., of Col- 
chester, similar in all respects to that which gained 
the prize at the Royal Agricultural Show trials at 
Newcastle last year, save that it is being worked at 
a higher pressure, and three gas engines, an Otto 
engine by Crossley Brothers, Manchester, the 
« Griffin” engine y Bet Kerr, and Oo., of 101, 
Leadenhall-street, London, and an Atkinson cycle 
engine by the British Gas Engine and Engineering 
Company, Limited, of the Albion Works, Gospel 
Oak, London, N.W. The three motors first 
mentioned were entered as being under 20 brake 





horse-power, whilst the Atkinson engine was en- 
tered as being under 10 brake horse-power. The 
gas engine trials have been taken first. A 
full power trial of six hours’ duration, a half power 
trial of three hours’ duration, and a trial of the 
engine running light lasting one hour, are being 
made on each engine, in addition to which supple- 
mentary trials to bring out any peculiarity in the 
engine tested are also being made. For example, 
the Atkinson engine is constructed to govern, at 
will, at any speed between 135 and 100 revolutions 
per minute, 135 being the normal. Two slow-speed 
trials have, in consequence, been made at speeds 
of 110 and 100 revolutions per minute. 

The engines are not being tested simply with 
regard to gas consumption per brake horse-power, 
but also with reference to their governing power. 
For this purpose a dynamo is provided, together 
with a series of resistances equivalent in all to about 
a hundred 16 candle-power lamps, which can be 
switched on and off instantaneously, and the corre- 
sponding variation in speed of the engine deter- 
mined. The variation in speed during a ing 
revolution is also being ascertained by means of a 
very pretty little instrument invented by Mr. Ran- 
som, a pupil of Professor Kennedy. This consists 
of a drum covered with smoked paper, which is 
connected to and rotates with the crankshaft of 
the engine. As this rotates it causes a slide rest 
carrying a tuning fork to traverse parallel to the axis 
of the drum. The fork is fitted with a point which 
marks, when not in vibration, a steady spiral line 
round the drum. When in use, however, the fork 
is kept in vibration electrically, so that the spiral 
is an undulating line. The number of undula- 
tions in a unit length of this spiral is evidently 
a measure of the speed of rotation of the shaft, 
and if this rotates uniformly the number will be 
the same in each successive inch of the spiral. 

The gas supply for ignition is measured sepa- 
rately from that used in the engines, standard 
wet meters lent by Messrs. Alexander Wright and 
Co., of Millbank-street, Westminster, being used 
in each case. The temperature of the gas is taken 
by a thermometer in the meter, which is also fitted 
with water gauges on both inlet and outlet branches. 
During each trial three samples of the gas are 
taken for analysis by Mr. Wilson, of University 
College. The water and oil supply are measured in 
each test. 

The brake used is of exceeding simple construc- 
tion, consisting of two lengths of rope completely 
surrounding the wheel and kept in place by wooden 
distance-pieces. The tail ends of the ropes are 
attached to a Salter spring balance, the reading of 
which is subtracted to give the net weight on the 
brake. This arrangement—which is one which we 
have ourselves employed very successfully—worked 
exceedingly well, the pointer on the dial of the 
balance not vibrating over more than about half a 
division, ere to 4 lb. No lubricant 
whatever was allowed on the brake, even when 
absorbing 17 horse-power. The indicator diagrams 
have been taken by Crosby indicators. 

The steam engine trials consist of a seven-hour 
full-power boiler and engine trial, in which analyses 
of the furnace gases and of the coal used will be 
made, and of other trials at half power and runnin 
light. In the seven-hour trial the main point Sestied 
will be fuel consumption, as the engine is con- 
structed to partially condense its steam, returning 
it to the feed tank, so that it is difficult to measure 
the true water consumption without somewhat 
interfering with the working of the engine. An 


-|extra trial to determine this will, however, be 


made to-day. The analysis of the furnace gases 
will be Bes be from samples taken during the main 
trial and not as at Newcastle in the supplementary 
ones. 

The feed water is being weighed by an efficient 
device, first used for this purpose, we believe, 
by Mr. Willans. The tank from which the feed 
is drawn is filled with water, and the weight of 
the whole noted. The weights on the machine are 
then adjusted so as to be 1 cwt. or any convenient 
unit less than this total weight, so that the arm of 
the machine is pressed up against its stops. An 
electric contact is fitted which causes a bell to ring 
as soon as this arm falls, and so indicates automa- 
tically the instant at which exactly 1 cwt. of water 
has been used. Owing to the great care and com- 
pleteness with which these trials are being carried 
out the results will probably be the most trust- 
worthy ever published. We hope, in due course, 
to be able to deal with these results fully. 





THE BRITISH ASSOCIATION. 
(Continued from page 277.) 
Tue EvectricaL TRANSMISSION OF Power. 


ConTINUING our report of the recent Bath meet- 
ing of the British Association we have now to notice 
the discourse of Professor W. E. Ayrton, given on 
the evening of Friday, the 8th inst., on the elec- 
trical transmission of power. 

This was a most excellent example of those 
lectures by which the British Association annually 
endeavours to gild the pill of learning and combine 
instruction with amusement. Professor Huxley has 
told us ‘‘ how much the power of teaching a little 
depends on knowing a great deal ;” and perhaps no 
better illustration of this wise saying could be found 
than in the popular science lectures of the British 
Association. These lectures also afford an admirable 
illustration of the good work which has been done, 
and towards which the Association has contributed 
so largely, of lifting science out of the narrow ruck 
of pedantry to which it was in earlier years con- 
fined. The professor of science is no longer of 
necessity the conventional and ever solemn person 
of advanced years, and, by preference, of not over 
scrupulous personal habits, a survival from the 
alchemist and astrologer epoch. We have so im- 
proved on this that some of the professors who 
spoke at the recent Bath meeting, were quite young 
men, and most of them not past middle age. So 
far from being careless of personal appearance, 
they are often distinguished by a neatness, not to 
say fashionableness, of attire that is exceedingly 
commendable, and the unkempt are becoming rarer 
every year. In other respects, tov, the march of 
modern improvement has been carried into the 
realm of science. Professors play lawn tennis if 
they feel inclined, as a matter of course, and with- 
out reproach ; one, we know, is a skilful yachtsman, 
another is an energetic—though not skilful—waltzer, 
several have distinguished themselves in the cricket 
field, whilst another is great in amateur theatricals 
—a fact to which, we think, the great success of 
one of the British Association discourses is largely 
due. All this happy state of things is greatly the 
effect of these popular science discourses, which are 
—to give honour where honour is due—but the 
glorified embodiment and realisation of the idea 
first promulgated by our dear old friend ‘* Professor” 
Pepper, of the Polytechnic. 

Professor Ayrton gave his discourse at the Drill 
Hall, where the President had delivered his opening 
address. The building is well designed for carry- 
ing sound, and the professor had the further ad- 
vantage of an ample platform for the display of his 
properties and obtaining his effects. Putting aside 
that ‘‘ knowing a great deal,” to which the lecture 
bore such ample testimony, nothing could have 
been more admirable than the delivery. Every 
point was made with due emphasis, but without 
over elaboration. The jokes were all witty, and 
many were of established reputation ; but the way 
in which the lecturer gave proper intervals for the 
frequent applause, without appearing to wait for, or 
let it break the thread of his discourse, was worthy 
of a veteran ‘ entertainer.” 

‘“What is power and why should we wish to 
transmit it?’ was the text upon which the dis- 
course was founded. In order to illustrate to his 
audience a means by which power may be trans- 
mitted a bell had been suspended to the roof, and 
this the profestor rung by simply pulling a string. 
This he said might be called experiment No. 1 were 
it not so very simple an operation ; and we may 
say in passing, that we have never seen the experi- 
ment performed with greater effect, even by the 
elephant at the late Mr. Wombwell’s menagerie. 
Having in this simple and effectual way impressed 
on all his hearers that power can be transmitted, 
Mr. Ayrton proceeded to the more complex aspects 
of the problem. A view was thrown on the screel) 
of Sir David Salamon’s workshop at Tunbridge 
Wells, in which there are a number of machine 
tools, each worked by a separate electric motor. 
In America, the lecturer said, there are 6000 elec- 
tric motors working machinery ; in Great Britain 
there are hardly 100. 

The power that might be available for the use of 
man, but which is allowed to run to waste in the 
various operations of Nature, was illustrated by the 
following instance. Supposing a large well-made 
engine burns only 2 lb. of coal per horse-power per 
hour, the coal consumption that would be equi- 
valent to the waste of power at Niagara, would 
exceed 150 million tons per annum, which at only 
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5s. or 6s. per ton mean some 40 million pounds 
sterling wasted. Descending from big things to 
small, the River Avon, flowing through Bath, 
represents a certain amount of lost power. It 
has been estimated that from 25 to 130 horse- 
power, depending on the season, runs to waste 
at the Bathwick Weir. Taking 50 horse-power 
as an all-round average and that a steam engine 
producing this power burns 150 lb. of coal per hour, 
it follows that with steam coal at 16s. per ton, the 
price at Bath, the waste at Bathwick Weir repre- 
sents an income of 450]. per annum, not a princely 
fortune, but too large to be thrown away. It is in- 
tended, however, to put up in the streets of Bath 
81 arc lamps, and to supply the 50 horse-power 
required by the fall at the Bathwick Weir, supple- 
menting the water power by that of a steam engine 
in dry seasons. : 

The lecturer next referred to Lord Salisbury’s 
installation of electric light at Hatfield House, to 
the Portrush Electric Railway, and to the Bess- 
brook and Newry Electric Tramway, a model of the 
latter being shown. 

The spiral Electric Mountain Railway, that has 
just been opened up the Burgenstock, the motive 
power for which is obtained from the River Aar, 
three miles away, led the speaker to further point 
out how little of the power of watercourses is 
utilised. ‘* While we obtain,” he said, ‘‘in a 
laborious way from the depths of the earth the 
power we employ, we let run to waste every hour of 
our lives very many times as much as we use.” Re- 
ferring to the advantages of distributing power 
from a central station the lecturer pointed out 
that large steam engines can be worked much 
more economically than small ones, and that there- 
fore if it were possible to economically transmit the 
power from a few very large steam engines to a 
great number of small workshops, there would bea 
great saving of power, as well as a great saving of 
time from the workmen in these many small work- 
shops having only to employ this power for various 
industrial purposes, instead of having to stoke, 
clean, repair, and generally attend to a great 
number of small uneconomical steam engines. It 
is easy to realise the difference between the luxury 
of merely getting into a train instead of having to 
engage post-horses, of being able to send a telegram 
instead of employing a special messenger, of being 
able to turn on a gas tap and apply a match when 
one wants a light, instead of having to purchase oil 
and a wick, and trimalamp. A general supply of 
power to workshops is to the manufacturer what a 
general supply of light or a general supply of post 
office facilities is to the householder ; itis all part 
of the steady advance of civilisation that leads the 
man to go to the tailor, the shoemaker, the baker, 
the butcher, instead of manufacturing his own 
mocassins, and lassoing a buffalo for dinner. The 
four following methods of transmitting power to a 
distance were next considered : 

1. By a moving rope. 

2. By air compressed or rarefied at one end of a 
pipe operating an air motor at the other end. 

3. By water forced through a pipe working a 
water motor. 

4. By electricity. 

For short distances of a mile or so there is no 
system of transmitting power in a straight line 
along the open country so cheap to erect, and so 
economical of power as a rapidly moving endless 
rope; but the other systems give much greater 
facilities for distributing the power along the line 
of route, are much less noisy, and far surpass wire 
rope transmission in economy when the rope must 
move somewhat slowly, as in tramway traction, or 
when the distance is considerable over which the 
power is transmitted, or when the line of route has 
many bends. 

With regard to the second method the lecturer 
referred to the Birmingham scheme, and, speaking 
of hydraulic means of transmitting power, he men- 
tioned the Hull installation and that of the 
Hydraulic Power Company, the mains of which are 
now so widely distributed in London. With regard 
to the electric transmission of power, the following 
advantages were claimed : 

1. Economy in consumption of fuel. 

2. Mcre perfect control over each individual 
machine. 

3. Ability to bring the tool to the work instead 
of the work to the tool. 

4. Greater cleanliness. 

5. And lastly, that the power which during the 
daytime may be mainly used for driving machinery, 





can, in the easiest possible way, be used during the 
night for giving light. 

‘It may be asked,” continued Professor Ayrton, 
‘* In the electric transmission how does the power 
travel? We do not know ; it may go through the 
wires or through the space outside them. Our 
knowledge of electrical action in this respect re- 
sembles our knowledge of the action of gravity. 
The only thing quite certain about the reason why a 
body falls to the ground is that we do not know it; 
and yet astronomical phenomena can be predicted 
with marvellous accuracy. Some people fancy 
because the answer to that oft-repeated question 
‘What is electricity? not only cannot be given 
exactly, but can only be guessed at in the haziest 
way, even by the most able, that, therefore, all 
electric action is haphazard. As well might the 
determination of a ship’s latitude at sea be regarded 
as a mere game of chance, because we have not even 
a mental picture of the ropes that pull the earth and 
sun together.” 

In classing together air, water, and electricity 
the speaker wished it to be understood that he did 
not mean to imply that electricity is a fluid, although 
in many respects it acts like a fluid, like a fluid of 
very little mass however, or, like a fluid moving 
extremely slowly, for electricity goes round sharp 
corners with perfect ease and without any of the 
phenomena of momentum possessed by rushing 
water. But what he particularly wished to impress 
on his hearers was that by classing air, water, and 
electricity together, electricity was not, as some 
people seemed to think, a something that can be 
burnt or in some way used up, and so work obtained 
of it. Electricity is no more a source of power 
than is a bell-wire; electricity is a marvellously 
convenient agent for conveying a push or a pull to 
a great distance, but it is not by the using up of 
the electricity that electric lights burn or that 
electro-motors revolve. It is by the electricity 
losing pressure exactly as water loses head when 
turning the miller’s wheel as it flows downhill that 
work is done electrically. 

Until 1870 the galvanic battery was most gene- 
rally used for producing electric pressure. This is 
scientifically an extremely efficient converter of the 
energy in fuel into electric energy, but, unfortu- 
nately, the only fuel a battery will burn is ex- 
pensive. A very perfect fireplace in which there 
was very complete combustion, and very little loss 
of heat, but which had the misfortune that it would 
only burn the very best wax candles, would be 
analogous with a battery. The impossibility of 
using zinc as fuel to commercially work electric 
motors has been known for the last half-century, 
and the matter was very clearly put in an extremely 
interesting paper ‘‘On Electric Magnetism as a 
Motive Power,” read in 1857 by Mr. Hunt, before 
the Institution of Civil Engineers. Sir William 
Thomson had put the matter very pithily by 
showing that even if it were possible to construct 
a theoretically perfect electromotor, the best that 
could be hoped for if it worked with a Daniell’s 
battery would be the production of a one horse- 
power by the combustion of 2 lb. of zinc per 
hour. This argument against the commercial em- 
ployment of zinc to produce electric currents is 
irresistible unless the compound of zinc formed by 
the action of the battery can be reduced again to 
metallic zinc by a comparatively inexpensive process, 
and the zinc used over and over again in the 
battery. If the compound of zinc obtained from 
the battery be regarded as a waste product, then it 
would be much too expensive to work even theo- 
retically perfect electro-motors if they were existent, 
by consuming zinc. Suppose, however, a process 
be devised by means of which burnt zinc can be 
unburnt with an expenditure comparable with the 
burning of the same weight of coal, then it might 
be that, although coal would still form the basis 
of our supply of energy, the consumption of zinc 
in batteries might be an important intermediary 
in transforming the energy of coal economically 
into mechanical energy. 

While, then, some experimenters are aiming at 
possibly increasing the working power of a ton of coal 
to eight times its present value by earnestly seeking 
fora method of converting the energy it contains di- 
rectly into electric energy without the intervention 
of a wasteful heat engine, it should not be forgotten 
that in the cheap unburning of oxidised metal may 
lie another solution. 

The solution of this latter problem is quite con- 
sistent with the principles of the conservation and 
dissipation of energy, since the heat required to 


theoretically unburn 1 Ib. of zinc is only one-seventh 
of that given out by the burning of 1 Ib. of coal. 
Further, it involves no commercial absurdity like 
that found in the calculations given in the pro- 
spectuses of many primary battery companies 
which are based on zine oxide, a material used in 
the manufacture of paint, maintaining its present 
price, even if thousands of tons were produced. 

The labours of Pacinotti and Gramme were next 
referred to at some length. ‘‘ Pacinotti’s science,” 
said the lecturer, ‘“‘engineered by Gramme, not 
only made electric lighting commercially possible, 
but led to electricity being used as a valuable 
motive power. It was in their work that the elec- 
trical transmission of power in its modern sense 
sprang into existence.” Quite recently an improve- 
ment in the same direction has been introduced 
into alternate current dynamos by Mr. W. N. 
Mordey, for he has replaced the magnets of the 
ordinary alternate current dynamos with one large 
magnet. In this way with an alternator weighing 
41 cwt., an example of which was shown in the 
hall, he had succeeded in obtaining at a speed of 
650 revolutions per minute, an output of 53.5 horse- 
power, with a high efficiency. By putting more 
iron into the rotating armature and less wire on it, 
by shortening the stationary magnet, and generally 
by concentrating the magnetic action, the com- 
mercial efficiency of dynamos and motors has been 
raised to as high as between 93 and 94 per cent. 
Messrs. Immisch have constructed strong durable 
electro-motors weighing not more than 62 lb. per 
effective horse-power developed. Eighty-seven and 
a half percent. of the power put into an Edison- 
Hopkinson dynamo has actually been given out by 
the motor spindle when 50 horse-power was being 
transmitted. As far then as the terminal losses are 
concerned, electric transmission of power is superior 
to air or water transmission, as in both these latter 
methods 60 percent. is, Mr. Ayrton said he was 
given to understand, a very satisfactory result. 

As to the loss of power between the dynamo and 
the motor, the speaker reminded his audience that 
in 1879 he had pointed out that this depended on 
the use of very large electric pressure and a small 
current. This naturally brought up the advisability 
of joining in series and the benefits of the Thomson- 
Houston single dynamo. Speaking of the dangers 
of high potential the lecturer said there were several 
ways of looking at the matter. First there is the 
American plan ‘‘ which consists in pointing out to 
people exactly where the danger is, if there be any, 
and training them to look out forthemselves. ‘Let 
ordinary railway trains,’ say the Americans, ‘run 
through the streets and let horses learn to respect 
the warning bell.’ Next there is the semi-paternal 
English system which cripples all attempts at 
mechanical street locomotion, because we are 
conservative in our use of horses, and horses 
are conservative in their way of looking at horseless 
tramcars. Lastly, there is the foreign paternal 
system, which, carried to its limit, would prohibit 
the eating of dinners because some people at some 
time choked themselves, and would render going 
to bed a penal offence, because it is in bed that 
most people have died.” Every Englishman, con- 
tinued the professor, who goes to America, comes 
back fully impressed with the enterprise and happy- 
go-lucky success of the people. They have twenty- 
two electric tramways carrying some 4,000,000 
passengers annually, There would be no difficulty 
in proving to any one unacquainted with railway 
travelling, that to go at fifty miles an hour round a 
curve would be far too risky to be even contem- 
plated. The American plan of basing conclusion 
on experience, rather than anticipations, is not a bad 
one. If we follow that plan and take into account 
that there are 75,000 arc lights alight every night on 
the Thomson - Houston high potential circuits 
throughout the world, and the comparatively small 
number of people that have suffered in consequence 
—not a single person, Professor Ayrton was as- 
sured, outside the company’s staff—we are com- 
pelled to conclude that high potential now, is what 
thirty miles an hour was half a century ago. 

The lecturer then went on to deal with the im- 
portant question of transformers, the subject being 
treated historically. ‘‘In America alternate current 
transformers are due to the remarkable enterprise 
of Mr. Westinghouse, and are used to light 120,000 
incandescent lamps in sixty-eight towns. In fact, 
the electric lighting of a whole town from a central 
station begins to excite less astonishment than the 
electric lighting of a single house did ten years ago. 








The efficiency of a well-made alternate current 
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transformer is very high, being no less than 96.2 
per cent, when the transformer is doing its full 
work, and 89.5 per cent. when it is doing one 
quarter of its full work.” The latter the professor 
gives on the authority of experiments made by some 
of his students. 

Electric welding was next referred to, and an 
exhibition of it given in the hall, The fight between 
alternate current transformers and accumulators, 
which the lecturer described as a drawn battle, 
was mentioned ; and the work of M. Deprez and 
Mr. Brown in transmitting power by electricity 
(full reports of which we have given from time 
to time) was quoted. But of all the many com- 
mercial uses to which the electric current may be 
put, Professor Ayrton is of opinion that, after the 
electric light, electric traction has most public 
interest. The English, he continued, are a com- 
mercial people, but they are also a humane people, 
and when, as in this case, their pockets and their 
feelings are alike touched, surely they will be 
Radicals in welcoming electric traction, whatever 
may be their political sentiments on other burning 
topics of the day. It is not a nice thing to feel that 
you are helping to reduce the life of a pair of poor 
tramway horses to three or four years; it would 
be a very nice thing to be carried in a tramcar for 
even a less fare than at present. Now, while it 
costs 6d. or 7d, to run acar one mile with horses, 
it only costs 3d. or 4d. to propel it electrically. 
Indeed, from the very minute details that have 
recently been published of the four months’ ex- 
penses of electrically propelling 30 cars at 74 miles 
an hour along 12 miles of tramway line in Rich- 
mond, Virginia, it would appear that the total cost 
inclusive of coal, oil, water, engineers, firemen, 
electricians, mechanicians, dynamo and motor 
repairers, inspectors, linemen, cleaners, lighting, 
depreciation on engine, boiler, cars, dynamos, and 
line work, has been only 1}d. per car per mile. 

Of course no lecture by Professor Ayrton would 
be complete without some reference to telpherage, 
but the subject was reserved for the close of the 
lecture. The experiment at Glynde was referred 
to and a photograph of the line was thrown on the 
screen. A model of a line working on the ‘‘ post 
head contact system ” was also shown in operation. 
The subject, however, is too interesting and too 
important for us to deal with at the end of this 
short abstract of Professor Ayrton’s lecture, and 
we must defer more detailed reference to the im- 
provements briefly touched upon, until another 
occasion. 

At the conclusion of the lecture a vote of thanks 
was moved by Sir William Thomson and seconded 
by M. de Fonville. 


MECHANICAL SECTION, 


There was not a very full attendance when 
Section G met at 10 o'clock on the Saturday of 
the meeting—September 8th—the majority of 
the members having accepted the invitation of the 
Barry Dock Company to visit the works in progress 
on the Bristol Channel. 

The first paper set down for reading was a contri- 
bution attributed to Mr. F. Siemens on the 


Mannesmann System or Maxine Tvses, 
which was read by Mr. Gordon. This paper we 
have already printed together with the illustrations 
in our issue of the 21st inst. We may, therefore, 
at once proceed to the discussion, 

Sir Frederick Bramwell referred to the advantages 
of producing tubes by this method. If tubes are 
welded in the ordinary way, the maker has to take 
his chance of the welds being good, but here there 
was no failure to be apprehended on that score. By 
some it was supposed that the metal would be in- 
jured in texture by the treatment it would be sub- 
jected to in the process of being made into tubes. 
Che speaker, however, did not fear that any difficulty 
would be experienced in this way. 

Colonel Cunningham asked at what velocity the 
rollers would run; what was the structure of the 
metal ; and what were the maximum and minimum 


sizes. 

Professor Hele Shaw thought that the theory 
advanced in the paper did not account for the pro- 
cess, and gave an explanation of his own in which 
we regret to say we were unable to follow him. He 
also pointed out that the process would be useful 
for making iron bottles to hold gases under pressure. 

In replying to the discussion Mr. Gordon had to 
answer several questions which would probably not 
have been asked had the speakers paid attention 








to the reading of the paper, although this is so 
common an occurrence at meeti of this descrip: | 
tion that it is perhaps not worth mentioning. The 
velocity of the rolls, he said, was 80 to 100 revolu- 
tions a minute, but it was proposed to work at a 
higher speed. The temperature of the bar must be 
uniform, and for steel a bright red heat was required. 
The steel referred to in the paper might be taken 
to include that made on the saline. Bessemer, 
and basic processes. A question had been asked 
as to the strength of the tubes. They had been 
tested frequently, but the speaker did not have the 
results by him. Apparatus was being erected in 
Germany to make tubes from 3} in. up to 12 in. in 
diameter, and up to }in. thick. 

As, at the termination of the discussion, the 
members present seemed still unable to grasp the 
action of the mechanism in forming the tube—in 
spite of the two explanations in the paper and the 

ternative theory advanced by Professor Hele 
Shaw—Sir Frederick Bramwell endeavoured to 
make the matter clear to the meeting by the help 
of two penholders; but, as we cannot command 
these adventitious aids to elucidation, we will not 
attempt to follow the President in his exposition. 

In summing up the discussion, Dr. Pole, who 


TipaL OBSERVATION. 


The first two papers on the list of Thursday, 
the 6th imst., were reports. The Committee on 
Tidal Observations in Canada had practically no 
report to present, as owing to the lack of funds 
no work had been done. They asked for reap- 
pointment, however, to keep the matter before 
the Government during the next session of the 
Dominion Parliament; and they felt sure of sup- 
port on the part of the Board of Trade of Mon- 
treal, who are pressing upon the Government this 
and other questions connected with a hydrographic 
survey. The Committee on the Practical Work 
of Tidal Observation have completed their work, 
but too late for giving a report this year. 


Atomic WEIGHTS. 

Dr. Johnstone Stoney’s paper on ‘‘ The Loga- 
rithmic Law and its Connection with the Atomic 
Weights” was designated by Professor Fitzgerald 
as one of the most important of all brought 
before the section. Dr. Stoney really presented 
two papers on this subject; the one dealing 
with the mathematical side was discussed in 
Section A, the other in the chemical section. 
The atomic weights may be arranged in many dif- 





occupied the chair, said that the section appeared 
to be in a somewhat analogous position to a late 
monarch of these realms, but with this difference. 
It was chronicled by Peter Pindar that George III. 
was unable to perceive how the apple got inside | 
the dumpling, but here the difficulty was how the 
inside got outside the tube. For his own part he 
was not able to give an explanation, but, at any 
rate, every one could appreciate the value of the | 





ferent ways so as to give lines or curves. If the 
cubic roots of the atomic weights are plotted out, a 
very regular curve is obtained, representing a linear 
function of the atomic volumes. The curve is 
probably a logarithmic spiral, but may also be 
elliptical. For the chemist the distinction has no 
importance. The curve does not always exactly 
coincide with the data supplied by the atomic 
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tubes when they were made. He was sorry that no 
opportunity existed at present of seeing the appa- 
ratus at work in this country, but he hoped that 
would be remedied before long. 

At the termination of the discussion, Mr. 8. 
Lloyd explained the action of the Anderton canal 
lift, his paper on this subject having been read the 
day before, as reported on page 276 ante. 


THe MATHEMATICAL AND PuystcaL ScrENCcE 
SEcTION. 

While lacking somewhat in fulness of attendance, 
the number and value of the papers read in 
Section A were decidedly up to, if not exceeding, 
the average standard of excellence ; indeed, the 
importance of this year’s business in Section A was 
emphasised by Sir William Thomson when propos- 
ing a vote of thanks to the President, Professor 
Fitzgerald, at the conclusion of a very busy week. 
Sir William Thomson dwelt icularly on the able 
manner in which the President had controlled the 
discussions and conducted the very difficult task he 
had undertaken. 








weights of the elements as known at present. 
But these very deviations, which make the new law 
an approximation, have been analysed and reduced 
to definite laws; so that we may here have a re- 
petition of Kepler’s case. His laws were first only 
approximate ; later investigations proved them to 
be more approximate even than was at first antici- 
pated, until we learned to understand the dis- 
turbances, and to interpret their meaning. The 
deviations of Dr. Stoney’s spiral, lead to a disturbing 
function of eighteen steps. If it were a sixteen-step 
period, the disturbances might be accounted for by 
our imperfect knowledge of the atomic weights and 
errors of observations. But this deviation must have 
some significance. The annexed diagram repre- 
sents the logarithmic spiral, and shows atomic 
weights by volumes, not by lines. The volume of 
the globe in the centre, corresponds with the atomic 
weight of hydrogen. The atomic weights of the 
other elements are shown on the same scale by the 
volumes of concentric spheres extending out to 
the points intended to be indicated by the symbols 
of the elements. These points lie along the radii, 
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and so near to their intersections with the 
logarithmic spiral, that they are within a milli- 
metre of that curve in fifty-nine instances. The 
greater deviations of the other six elements, 
hydrogen, lithium, calcium, iron, tellurium, and 
wolfram are indicated. These are the devia- 
tions already spoken of. The quadrants are alter- 
nately positive and negative. The transition 
between these states is gradual elsewhere, but 
becomes abrupt between sesqui-radius 15 and 
sesqui-radius 1. Between these lies the vacant 
sesqui-radius 16—a sesqui-radius being a radius 
along with the inner part of the opposite radius. 
This unoccupied radius is not arbitrarily introduced, 
but has a real existence in nature ; it corresponds 
to Group VIII. in the periodic tables of Newlands- 
Mendeleieff. The natural chemical groupings of 
the elements come out with conspicuous distinct- 
ness ; for instance, the fluorine, chlorine, bromine, 
andiodine, on sesqui-radius 15. Shaded prominences 
point out the elements of greatest atomic volume in 
the solid state, and shaded sectors those of least 
atomic volume. If the logarithmic law is correct, 
there must be three elements lighter than hydrogen, 
which may be called infra-fluorine, infra-oxygen, 
infra-nitrogen. The lightest of these would be only 
one sixty-fourth as heavy as hydrogen. It is almost 
hopeless to search for these bodies, with the attrac- 
tion of our earth. The so-called helium line of the 
solar spectrum might belong to one of them. But 
this line may be a line of combination only, just as 
peculiar vibrations are marked by four lines in the 
reen-yellow when a jet of ammonia is burned in a 

unsen burner. Again, whether the real law be 
logarithmic or elliptic, there are six missing elements 
between hydrogen and lithium. Professor Stoney 








further suggests lettering the coils from a to g, 
using for coil a the innermost, only three-quarters 
of a complete coil ; thus thallium would be f 11; 
uranium, g 6; and the three infra-elements not yet 
discovered a 5, a 6, a 7. The atomic weights 
entered upon the diagram are only the rough 
values in common use ; for the calculations the best 
determinations known were used of course. Pro- 
fessor Tilden thought that no one would refrain 
from expressing his admiration, though he must 
confess that the question which immediately 
occurred to him was, What does it all mean? The 
President joined in paying his tribute of admira- 
tion. 


INFLUENCE OF Heat ON WATER. 

Professor Ramsay read a paper on ‘‘ The Be- 
haviour of Water under Great Provocation from 
Heat.” He intimated that he was not responsible 
for ‘‘ provoking” water ; yet the water had taken 
revenge for being provoked by displaying a very 
provoking demeanour. He and Mr. Young have 
been examining various alcohols and water under 
high pressures, as others have done with carbonic 
acid. Thick barometer tubes, rich in silica, are 
filled with the liquid, the air excluded, and the 
tubes heated up to 270 deg. Cent. by being im- 
mersed in various solutions which permitted a 
temperature constant to one-hundredth degree to 
be maintained. The results of Regnault’s work were 
absolutely confirmed in all cases where he had been 
dealing with pure substances. Under these circum- 
stances, the pressures, both of gas and liquid, were 
found to be equal to the product of temperature and a 
constant, minus another constant. In other words, 
the results plotted out give straight lines, Water, 


however, gives by no means a straight line ; and 
this appears to be due not to dissociation, but to 
condensation of water on the glass. There remains 
between the rising mercury and the wall of the 
glass, a cushion of condensed water ; and if one first 
raises a small quantity of gas to a high temperature, 
and then cools it down, the condensation begins at 
too‘low a temperature in the case of water. Whe- 
ther any similar condensation would take place on 
walls of other materials is difficult to ascertain, as 
a transparent medium is necessary. The experi- 
ments have importance to engineers. Professor 
Fitzgerald remarked that if the above equation for 
the pressure of gases and liquids representing a 
linear function correct, the internal energy 
would be the sum of two functions, one of tempe- 
rature and one of volume. 


OscrLLaTions oF A Roratine Liquip SPHERom. 

Mr. A. E. H. Love, in a paper ‘‘ On the Oscilla- 
tions of a Rotating Liquid Spheroid and the Genesis 
of the Moon,” explained that the distance between 
the moon and earth is constantly increasing. At 
one period they must have formed one mass. 
Laplace assumed that the moon separated as a 
ring, because the angular velocity had been too 
great for stability. Professor Darwin saw reasons 
to reject Laplace’s theory ; and in the light of the 
researches of Riemann and Poincaré, it is clear that 
when the density is not less than 3—the present 
mean density of the moon is 3.7—and the period of 
rotation longer than three hours, the motion is 
certainly stable, According to Professor Darwin, 
the period of rotation of the earth and moon system 
when the two bodies formed a single rotating mass, 
may be estimated at something between two and 
six hours (more probably between two and four 
hours), so that even allowing for continued con- 
traction of the two bodies, Laplace’s theory of in- 
stability can hardly be correct. As an alternative, 
Professor Darwin suggested that possibly the 
spheroid might have a period of free oscillation not 
far removed from the semi-diurnal tidal period, in 
which case the solar tides would be of enormous 
height, and we should not then have to make addi- 
tional demands on the lapse of time with a view to 
the consolidation of the ring-moon into one body. 
Mr. Love now showed that if the period of rotation 
ever came between three and four hours, the density 
may easily have been such as to make the period of 
free oscillations very nearly identical with that of the 
semi-diurnal solar tides. Thus the possibility of 
Darwin’s views is confirmed. 


THE MELDOMETER, 


The meldometer of Mr. John Joly, of Dublin, 
is a simple instrument for observing the behaviour 
of bodies at high temperatures, melting points, Xe. 
The instrument fits the stage of a microscope, and 
consists of a platinum strip stretched between 
two clamps; a little of the material in a state 
of powder is put on the strip, a current is sent 
through it, and the resistance of the system adjusted 
until melting or boiling ensues. A carbon-rod of 
more than a foot in length is placed vertically in a 
glass tube, and mercury enters the tube from below 
when a small reservoir connected with the tube 
by a piece of india-rubber pipe, is lifted ; thus part of 
or all the carbon is cut out. A tap further serves to 
arrest or discharge the mercury. It is easy to melt 
quartz and other refractory material on this plati- 
num strip. The melting points of minerals stated 
in such text-books as Dana’s, appear to be fre- 
quently erroneous; garnet, for instance, often 
referred to as a standard, behaves so differently as 
to render its use altogether unreliable. The real 
temperature of the heated strip may be calculated 
by Siemens’ law; thus beryll melts at 968 deg. 
Cent. Even if these temperatures should not be 
correct, however, the figures have a relative value 
and may be checked later on, as Professor Fitz- 
gerald suggested. For example, it is easy to 
arrange two strips parallel to one another, and to 
watch which of the two minerals melts first. At 
any rate, the instrument is a material improvement 
upon the rough melting tests by means of the blow- 
ipe. It can further be employed to examine sub- 
mates during and after formation. The strip is 
in this case placed between two covering glasses. 
Under these conditions it will be noticed that with 
certain compounds the volatile metal is first affected, 
forming a black deposit—as in the case of arsenic— 
surrounded and covered at high temperatures b 
white oxide. Selenite of lead first produces a pin 





selenium eye, which soon becomes clouded over by 
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ellow lead oxide ; if looked at from behind, or if 

eld before a screen, the sublimate still shows the 
pink selenium centre. Some sublimates change 
colour. Mr. Joly exhibited some pretty sublimates 
poor deserve the attention of the mineralogist and 
chemist. 


A Hyprostatic BaLance. 


Mr. Joly’s hydrostatic balance was also exhibited 
by its inventor. In a case about a foot high there 
is suspended a brass ball containing water, inside 
which floats a smaller ball ; from this latter a wire 
passes through a nozzle in the outer vessel down 
to two scale pans, arranged one above the other; 
one scale pan would, of course, suffice. The balance 
weighs any quantity up to 164 grammes accurately to 
within two or one milligrammes. It can be made 
very cheaply, and is independent of temperature 
and consequent expansion, unless water should be 
displaced in the ball, and air admitted. To pre- 
vent this a small chamber is placed round the nozzle, 
through which the wire passes, into which dips a 
little stem from the sphere. The arrangement re- 
sembles a UJ with one very narrow and one wide 
limb ; the latter one corresponding to the orifice in 
the vessel through which the wire passes, and the 
displacement would first occur in the finer tube. 
The surface tension of the liquid prevents any 
direct leakage of water. If perfect compensation 
be aimed at, the outside vessel might be made of 
tin, the inside of iron. Professor Fitzgerald ex- 
pressed the hope that accurate and large balances 
will be made at a very small cost on this principle. 


ELECTROCALORIMETRY. 


The paper of Professor W. Stroud and Mr. Hal- 
dane Gee on ‘‘Electrocalorimetry,” described 
improvements in their calorimeters and the results 
obtained during the past year. Whilst Joule, 
Pfaundler, and others calculated the specific heat of 
liquids from the rise of temperature observed on 
passing electric currents of known intensities 
through the liquids, the authors strive to effect a 
rise of temperature in the liquid under examina- 
tion equal to that in the standard liquid—water—by 
either adjusting the length of the resistance coil 
heated, or the quantity of liquid operated upon. 
The latter method answers best; either would be 
independent of the influence of radiation and any 
irregularity of the resistance coils employed. The 
two calorimeters, the standard and the working 
vessel, are cylindrical, and of thin hard-rolled brass, 
50 grammes in weight and } litre capacity. 
Platinoid coils, doubly wound with silk impreg- 
nated with paraffin, and about 1 ohm resistance per 
yard, fitted to a screw plug, dip into each vessel ; 
the standard vessel further contains a thermo- 
meter. The two chambers are placed close to one 
another, and connected by a short tube which con- 
tains a thermopile to indicate any difference of tem- 
perature in the two vessels. The first calorimeters 
constructed were provided with special apparatus for 
stirring. Now theauthors pack the two chambers in 
cotton wool within a large brass cylinder and agitate 
them freely ; care has only to be exercised that the 
cylinder lies horizontally afterwards, as otherwisethe 
two faces of the thermopile would be acted upon by 
layers of different temperature. The substitution 
method generally preferred, isas follows: Both calori- 
metersare first filled with equal masses of waterraised 
to equal temperature ; the current is passed through 
and thus nearly equal quantities of heat are im- 
parted to both ; the total rise of temperature @ is 
noted on the thermometer as well as the small dif- 
ference of temperature between the two, d @, as 
indicated by the thermopile. Next the water in 
the working vessel is replaced by the liquid 
to be tested, the quantity being so adjusted 
by previous experiments that the two liquids 
have approximately equal thermal’ values. Thus 
the new @ and dé! are found Jor m'. The spe- 


m dé@ d@ 
at (dsp): 


the @ may be small, the method is not depen- 
dent for its accuracy upon the thermometer, and a 
high accuracy can be attained. The tests have 
as yet been coniined to water and alcohol, and to 
the degrees of accuracy attainable. The standard 
water is coloured to detect any possible leak. The 
authors are no longer in favour of bolometers, but 
advocate thermopiles, respecting which they added 
some very interesting information that might well 
have been made the subject of a special paper, as 
Professor Cargill Knott, of Tokio, remarked. The 
common bismuth-antimony couple is—on account 


cific heat is then ¢= Since 





of its great resistance—inferior to a bismuth-copper 
couple. The sections of the latter should be in 
proportions of 100 to 8.49. If the efficiency of such 
a couple is set to equal 100, then the bismuth- 
antimony equals 66, iron-nickel 22, and iron-German 
silver 10. A pile of the last type with twelve iron- 
German silver junctions has been selected for the 
calorimeter. The great importance of having accu- 
rate instruments of this kind for various measure- 
ments was accentuated by Professor Knott, Mr. 
Joly, and others, who also agreed that Regnault, 
whom various experimenters thought they had cor- 
rected, was finally always found to have been in the 
right. Professor Fitzgerald believed that a properly 
arranged bolometer would also be applicable, and 
inquired whether the vapours above the liquid in 
the partially filled vessels might not, through their 
latent heat, affect the results. Professor Stroud 
replied that the corrections for these effects were 
easily made. 


ELectric ACTION ON PHOTOGRAPHIC FILMs. 


Mr. J. Brown showed and described figures pro- 
duced by electric action on photographic dry 
plates. A very sensitive bromide plate was laid 
film side up on a sheet of metal connected to the 
one terminal of an induction coil; the other ter- 
minal was a wire brought down on the centre of 
the plate. If this wire was the negative pole, a 
single discharge, developed in the usual way, pro- 
duced a beautiful white fan-like figure with 
branches carrying palm-shaped fronds ; if positive, 
dark thinner branches but quite different appeared 
accompanied by a quantity of light radiating tracery. 
If the two poles were wires, both touching on the 
uncoated side, different figures were produced, ex- 
hibiting the characteristics of the positive and nega- 
tive terminals. A spark crossing over to the edge 
and the metal coating below, appears as a dark line. 
If coatings of tinfoil were placed on both sides of 
the plate after the manner of a Franklin pane, that 
on the film having the letters J B cut out like a 
stencil plate, the plates displayed the letters on 
dark irregular markings, apparently produced 
by a discharge from the metal edges, with dark 
blotchings corresponding to wrinkles in the foil. 
A piece of gutta-percha between plate and foil had 
no particular effect ; if four thicknesses of gutta- 
percha intervened, the letters were no longer dis- 
tinguishable, the discharge producing only irregular 
blotches. A careful examination, of the plates 
discloses peculiarities which cannot be described. 
The whole effect may be photographic and also 
electrographic; the action of the gutta-percha seems 
to indicate that the figures are produced, partly at 
least, by the direct influence of the current with- 
out the intervention of light, not only by the light 
itself, as in the photographic process. These inves- 
tigations promise further elucidation of the relations 
between light and electricity. Professor Fitzgerald 
suggested placing the plates in a strong magnetic 
field. Mr. Brown had not tried this, but remarked 
that the effects remained the same if the plate was 
made to slide downward whilst the sparks were 


passing. 
GASSNER’S AND LECLANCHE CELLs. 


Mr. Lant Carpenter’s ‘‘ Comparison of Gassner’s 
Dry Cells with Leclanché’s,” is very favourable 
to the ordinary Leclanché cell. Four cells were 
tested, a flat dry cell, a round dry cell, and two 
Leclanché’s, The results of these experiments have 
deen tabulated, and will appear in the reports. The 
tests chiefly refer to polarisation and recovery. 
The ringing of a bell whose resistance when ringing 
was 20 ohms, was maintained for 168 hours, 
which showed clearly that the cells must have 
been good. The potential difference of the round 
cell fell much more slowly than that of the 
two other forms. The recovery from polarisation 
was watched during 360 hours. The round cell, 
which polarises more slowly than the Leclanché, 
and which has less internal resistance, also recovers 
more slowly. The flat form of Gassner’s cell has 
about the same resistance as a Leclanché, but 
polarises quicker. Lord Rayleigh testified to the 
— constancy of the high-resistance Leclanché 
cell. 


Tue Macnetisation oF Sort Iron Bars. 

A paper by Mr. Tanakadaté ‘‘On the Magneti- 
sation of Soft [ron Bars of different Lengths in a 
Uniform Field,” was abstracted by Sir William 
Thomson. The author had assisted Professor Ewing 





in his experiments in Japan, and the research is 


now being continued at Glasgow. The relative im- 
portance of residual magnetism diminishes with 
short bars. The lengths of the bars tested varied 
between 300 times and 50 times their diameters. 
Bars of length equal to 300 times the diameter 
behaved like rings. In these experiments the bal- 
listic method was used. In others the field was kept 
constant, and the iron mass varied. If a bundle 
of wires is inserted in a solenoid, the current 
tends to throw out a number of these wires. If 
there are only ten wires, none will be thrown out ; 
if mote than ten, some will be forced out under the 
double influence of the current in the coil and 
the magnetism of the neighbouring wires. When 
the number of wires has reached 25, the magneto- 
meter readings become constant. Professor Row- 
land remarked that the self-induction in an iron 
core placed in a solenoid was not dependent upon 
the diameter of the bar, but only on its length. 


Tue INFLUENCE OF ELECTRIC CURRENTS ON Licur, 


On Friday Lord Rayleigh reported that the 
answer to the question, ‘‘Is the velocity of light 
in an electrolytic liquid influenced by an electric 
current in the direction of propagation ?” was for 
the present a negative one. Lord Rayleigh has 
carried his investigations further than his prede- 
cessors in this field, Roiti and Lecher. In his 
arrangement, which is due to Michelson, a ray a b 
(Fig. 2) was made to fall on a glass plate covered 
with a very fine silver coating, enough to increase 
reflection, but not enovgh to stop transmission of 
the light. The ray a b was partly reflected on to a 


mirror c, passed through the prism de, then to 
another mirror f ina line parallel to c d, and back 
to b, finally to be again reflected in the direction by. 


v4. Fig .2. 
oe 


g 


The transmitted ray fell on f and took the path a b 
fedcbg, that is, the identical path of the first ray 
which was twice reflected at b, the second twice trans- 
mitted at b. Under these circumstances a telescope 
placed at gq should reveal a system of interference 
bands, and if tubes filled with sulphuric acid were 
inserted in either cd or fe, or both of them, and a cur- 
rent passed through these tubes, this current being 
with the one ray and against the other, should shift 
the bands if the electric current had any influence 
upon the propagation of the ray of light. The 
tubes were 11 in. long and # in. in diameter. There 
was no displacement even with very strong cur- 
rents ; a certain effect was indeed observed, but 
was not reversed on reversal of the current. Lord 
Rayleigh summarised his experiments thus: In 
dilute sulphuric acid a current of one ampere per 
square centimetre does not alter, retard, nor acce- 
lerate the velocity of light by one part in thirteen 
millions, or by fifteen metres per second. It would 
be possible to carry these very difficult tests, ten or 
even fifteen times further by the use of much longer 
tubes and powerful batteries; but there seems to 
be no sufficient encouragement. Mr. Glazebrook 
remarked that Mr. Wilberforce, at Cambridge, had 
also failed to observe any effect, experimenting 
with condensers pierced by very small holes to let 
the light rays pass, and any such result would be 
opposed to present theories. 























Concave GRATINGS FOR SPECTRUM ANALYSIS. 


Professor Rowland, of John Hopkins University 
of Baltimore, who seems to have become a regular 
member of the British Association, was as warmly 
received as last year when stepping on the platform 
to read his paper on ‘‘ Recent Progress in the Use 
of Concave Gratings for Spectrum Analysis.” The 
enthusiasm calmed down, however, when he an- 
nounced that his spectrum photographs of last 
year, then praised and accepted as excellent, were 
bad and that those sold were no better. Several 
errors may of course creep in, in making these 
concave gratings of 10,000 and even 20,000 lines 
to the inch, The linear errors are of no im- 
portance ; the periodical errors, however, which 
repeat themselves at each turn of the screw of the 
rulingmachine are troublesome. They give rise to the 
so-called ghosts, i.c., a real line appears surrounded 
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on both sides by fainter parallel lines. The new 
machine supplied with a new corrective produces 
gratings quite free of ghosts. It is difficult to find 
suitable material to work with ; thus proper dia- 
mond points, which will last some time, and rule 
more than 10,000 lines, were only discovered 
after two months’ searching. The machine can, 
at the best, produce only one grating. of 110,000 
lines in four or five days. The great advan- 
tage of the concave gratings is that they bring 
the spectrum to a focus and that the photographs 
are normal, having their lines separated by spaces 
proportional to the difference in wave lengths, and 
that these photographs are on the same scale if 
taken with the same instruments. Two beams of 
light are made to pass into a dark room, at right 
angles to each other and parallel to two walls; the 
one falls on the grating; and the camera, which 
receives the spectrum produced by the grating, is 
placed in the path of the other beam. Thearrange- 
ment is such that the middle of this diffracted beam 
received in the camera forms the centre of a circle 
comprising the slit, the grating, and the camera. 
Thus no telescope is needed, nor does the light pass 
through glass. The photographs are produced on 
strips of glass 20 in. long ; to each glass is fastened 
another glass strip of equal length, divided to scale, 
and the two are enlarged together. The positives 
are strips with a double photographic band, the one 
above the other; the bands and strips are con- 
secutive. Thespectrum as yet photographed reaches 
from the red to the violet—from seventy-six wave 
lengths to thirty-one. Thus more than an octave 
has been photographed, and it needs completion 
only in the extreme violet. Professor Rowland 
has also photographed the carbon and iron spectra. 
The lines of the former are almost all double, 
and coincide with lines of the sun and of the 
electric light, but there is a fine green line 


which is only very faintly indicated in the 
sun’s spectrum. The iron lines are nearly all 
reversible. In reply to M. Janssen, Professor 


Rowland stated that the exposure varied from two 
minutes to half an hour; he prefers slow plates 
without any grain, which he makes himself, and 
mixes his developer according to judgment, Pro- 
fessor Fitzgerald said that we were all the more 
indebted to Professor Rowland for shewing these 
magnificent photographs, as he had come over on 
three days’ notice. 


Eectro-Macnetic Wave LENGTHS. 


The two papers of Professor Oliver Lodge, ‘‘ On 
the Measurement of Electro- Magnetic Wave 
Lengths,” and ‘‘ On the Impedance of Conductors 
to a Leyden Jar Discharge,” have a direct connec- 
tion with the experiments which led Professor 
Lodge to his much ventilated views on lightning. 
That the discharge of a Leyden jar must be oscil- 
latory, had been asserted by Helmholtz in 1847. 
Sir William Thomson had supplied the necessary 
formule, which nobody then understood. At the 
Southport meeting of the British Association, Dr. 
Lodge suggested a connection of forty conductors 
of 8 shape, each acting as primary to the preceding 
and as secondary to the following one, for arriving 
at a means of measuring wave lengths. Recently 
he has succeeded by another method. Any circuit 
conveying alternating currents is a source of waves 
spreading out through the ether with the velocity of 
light. These waves differ from light waves in 
length, otherwise they appear identical. If the 
current alternates a hundred times a second we 
obtain waves of 2000 miles length ; if three hundred 
million times, the waves are only one yard long. 
We do not know yet how to produce shorter vibra- 
tions. Dr. Lodge supplied the inner and outer 
coating of a Leyden jar, each with discharging 
knobs A on the left-hand side of the jar. Over to 
the right he stretched out two telegraph wires, 
starting respectively from the outer and the inner 
coating, and terminating close to one another at B. 
Now, as Lord Rayleigh confessed, ‘nobody would 
have expected that a spark at A would produce 
any luminous phenomena at B. Yet Dr. Lodge 
noticed first a glow at B when a spark was crossing 
at A; and after fixing knobs to the two terminals 
at B, he found that the B sparks had a surprising 
length; an A spark of length 4.4, for instance, 
yielded a B spark of 15. The electric waves travel 
along the telegraph wires, are reflected at the ends, 
and surge to and fro, possibly in synchronism with 
the alternations. The length of the wires is now 


adjusted until it has become one-half wave length 
or a multiple of it, when synchronism will have 





been attained. A series of experiments were made 
with jars of various sizes and the results plotted 
out. A gallon jar discharging through a stout wire 
suspended round an ordinary room emits waves 
between 300 and 400 yards in length, its current 
alternating at the rate of a million per second ; and 
a pint jar sparking through an ordinary pair of 
discharging tongs gives a current of 15,000,000 
alternations with ether waves some 20 yards in 
length. The observations yielded wave lengths of 
314 and 71, instead of 33 and 76 as calculated. 
If an opaque screen is placed between A and B, the 
B sparks suffer, hence the light of one spark pre- 
cipitates other sparks and makes them longer; 
ultra violet light strengthens the sparks distinctly. 
This observation had already been made by Hertz 
and can easily be demonstrated. One has only to 
separate two terminals of a Holtz machine to such 
a distance that the sparks will no longer pass ; if 
then a little magnesium wire is burned, the light 
will at once start the sparks again. Dr. Lodge’s 
second paper attacked the problem snithoenationlty: 
The arrangement of the Leyden jars was about the 
same as in the experiments made before the Society 
of Arts, the two outer coatings of the jars being 
connected to aspark micrometer to which were also 
joined the ends of the wire to be tested ; the con- 
nection with the poles of the machine was of wood. 
The impedance in a wire of 2.5 metres length with 
acurrent of 300 ampéres was observed equivalent to 
180 ohms for a thick No. 1 or 2 copper wire, and to 
300 ohms for the finest copper wire, when the 
number of oscillations was 12,000,000 per second ; 
with 3,000,000 oscillations the values were approxi- 
mately one-fourth of the above, that is, 45 and 
75 ohms. The material of the wire makes but 
little difference. But if the vibrations are reduced 
to one-quarter of a million, the material affects the 
experiment and copper becomes troublesome. 


Exectro-Maenetic InpuctTion OF INCOMPLETE 
CrrovutIts. 


Sir William Thomson contributed three papers. 
‘¢ A Simple Hypothesis for Electro-Magnetic Induc- 
tion of Incomplete Circuits, with Consequent Equa- 
tions of Electric Motion in Fixed Homogeneous 
or Heterogeneous Solid Matter ;” ‘‘ On Transfer- 
ence of Electricity within a Solid Conductor ;” 
“Five Applications of Fourier’s Law of Diffusion, 
illustrated by a Diagram of Curves with absolute 
Numerical Values.” Although he promised a 
‘*simple” hypothesis, the papers are too mathema- 
tical to bear abstracting, and the author contented 
himself with correcting a few misprints in the 
printed abstracts, and a few explanatory remarks. 
A paper by Mr. Basset, ‘‘ Waves in a Viscuous 
Liquid,” based upon direct observations, an abstract 
of which was given by Mr. Glazebrook, may be 
mentioned here ; as also one by Professor J. Thom- 
son ‘On Flux and Reflux of Water in Open 
Channels, Pipes, or other Ducts.” It. will be in- 
teresting to add that the third paper by Sir William 
on the laws of diffusion confirms Dr. Lodge’s views, 
that rapidly alternating currents do not penetrate 
far into the interior of the conductor, and that 
hence conductors for such currents should be 
hollow tubes or flat bars, or separated wires, 


(To be continued.) 





NOTES. 
TONNAGE OF VESSELS IN THE UNITED STATES. 
A RETURN of the total vessels belonging to the 
United States, June 30, 1887, gives, exclusive of 
canal boats and barges : 





Tons, 
Sailing vessels 2,563,128 
Steamers ... 1,542,717 
Total ve ae 441008,845 
This is the smallest total, excepting in 1880 and 


1881, for the last twenty years, although it shows 
the highesé steam tonnage. Of this total there 
were engaged : 


Tons. 
In foreign trade ... 989,412 
Coastwise ... 3,010,735 
Whale fishing 26,151 
Cod fishing 79,547 


This shows the smallest 
twenty years in the foreign trade, the least in the 
whale fishing for the same period, excepting in 
1885 and 1886, and the least in the cod fishery 
excepting from 1880 to 1882, but the largest in the 
coasting trade. Of the total of this last, 1286 sailing 





vessels of 315,079 tons and 1225 steamers of 390,398 








tons were working exclusively upon the northern 
lakes. During the same fiscal year 1886-1887, the 
total number of vessels built in the United States 
was : 





Tons. 

Barques, barkentines, and brigantines S8of 3,889 
Schooners and sloops _... eer: .cep 439 ge, | ORT 
River and lake steamers 283 ,, 77,694 
Ocean steamers ... re . 16,, 22,381 
Canal boats and barges ... 98 ,, 15,742 

844 ,, 150,450 
Built of iron or steel 29 ,, 34,353 


THE JupiTeR Lamp. 

Owing to the intensity of the shadows cast by it, 
the electric light has not proved an entirely satis- 
factory mode of illumination for conducting opera- 
tions at night. This defect has led to the introduc- 
tion of several forms of lamps of high candle-power, 
burning creosote, crude petroleum, or other cheap 
hydro-carbon, which give a bright and diffused light, 
permitting of all ordinary workshops or outdoor 
operations to be carried out at night, with nearly 
the same facility as in daylight. The latest of these 
lamps isthe ‘‘ Jupiter,” which is being introduced 
by the Harden Star, Lewis and Sinclair Company, 
Limited, of 114, Cannon-street, London. The lamp 
consists of a comparatively shallow cylindrical dish 
containing a supply of the combustible. This dish is 
covered by two conical caps, both of which are open 
at the small end, the outer of the two caps resem- 
bling an ordinary funnel turned upside down, the 
spout of the funnel forming the burner of the lamp. 
The oil in the dish is kept at a constant level, as 
it is connected through a ball-cock with a large oil 
tank. Tolight the lamp a small quantity of spirit 
is poured into the surface of the oil in the dish, 
lighted, and the two conical caps put on. By means 
cf a small pipe passing up through the centre of 
the dish, air, at a pressure of about 20 1b. per 
square inch, is admitted about the surface of the 
oil, and supports the combustion of the spirit. 
Under these conditions the inner of the two cones 
quickly gets hot and commences to vaporise the 
heavy oil, which then ignites and passing through 
the burner of the lamp forms a brilliant flame from 
10 in. to 15 in. high by 3 in. or 4 in. in diameter. 
It will be seen that part of the oil is burnt inside 
the inner cone, keeping it at a high temperature and 
insuring a continuous supply of vaporised oil. The 
passage af the flame through the burner induces a 
draught between the inner and outer cones, the 
greater part of the air required for combustion being 
supplied in this way and not directly by the com- 
pressor. The principal advantage claimed for the 
new light is that as the oil is converted into gas 
before reaching the burner, there is no scattering of 
oil spray around the lamp, which takes place in the 
case of some varieties of this type of light. 


Some EXPERIMENTS ON CARBON. 

The Hon. C. A. Parsons describes in an interest- 
ing communication to the Royal Society, a number 
of experiments which he has recently made on 
carbon at high temperatures and under great pres- 
sures, and in contact with other substances. The 
primary object of the experiments was to obtain a 
dense form of carbon for use in arc and incandescent 
lamps, for, as it is well known, could the life of the 
carbons of either variety of lamp be prolonged, 
a considerable economy could be effected in electric 
lighting. Looking at the experiments from this 
point of view, it may be stated that the experiments 
were not entirely successful, though a very dense 
form of carbon was in one case obtained, but 
nevertheless some results are of very great in- 
terest, as though the author expresses himself very 
cautiously; it would appear that he has succeeded 
in producing diamond dust artificially. The ar- 
rangement of the experiment was as follows: A 
massive cylindrical steei mould of about 3 in. in- 
ternal ‘diameter and 6 in. high was placed under a 
hydraulic press; the bottom of the mould being 
closed by a spigot and asbestos rubber packing— 
similar to the gas check in guns ; the top was closed 
by a plunger similarly packed, this packing was 
perfectly tight at all pressures. In the spigot was 
a vertically bored hole into which the bottom 
end of the carbon-rod to be treated fitted ; the top 
end of the carbon-rod was connected electrically 
to the mould by a copper cap which also helped to 
support the carbon-rod in a central position. The 
block and spigot were insulated electrically from the 
mould by asbestos, and the leading wires from the 
dynamo being connected to the block and mould re- 
spectively, the current passed along the carbon-rod in 
the interior of the mould. The free space in the 
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mould was filled in turn with different hydro-carbons 
and with other materials. Amongst the liquids 
acted on were benzine, paraflin, treacle, chloride 
and bisulphide of carbon, and the solids included 
silica, alumina, carbonate, and oxide of magnesia, 
and alumina. The pressure employed ranged from 
5 to 30 tons per square inch. In the experiment 
with silica the density of the carbon was increased 
30 per cent., and in no other case. The most 
interesting set of experiments was when the mould 
around the rod was filled with a layer of slaked lime 
about a } in. thick, surmounted by 2 in. of silver 
sand, followed by a layer of lime of the same thick- 
ness, and finally by a layer of coke dust. The pres- 
sures used ranged from 5 to 30 tons, and the current 
from 200 to 300 amperes, the carbon being -in 
different experiments from fin. to jin. in dia- 
meter. Under these conditions there was obtained 
on the surface of the carbon-rod a powder of a grey 
colour, harder than emery, and capable of scratching 
the diamond ; this powder is, therefore, very pro- 
bably the diamond itself. 


.EmsossEpD Man anp MupHo.eE Doors. 


An interesting report has just been issued by 
the Consultative Branch of the Marine Depart- 
ment of the Board of Trade, giving particulars of 
tests made to ascertain the resistance of McNeil’s 
steel embossed manhole and mudhole doors which 
are now being extensively used for the boilers and 
ballast tanks of steamers. The doors in question 
are manufactured by Mr. Charles McNeil, of 
Kinning Park, Glasgow, and they consist of steel 
plates pressed into the form shown by the annexed 
figure, which shows a door suited for use with two 
crossbars. The doors tested were twenty-five in 
number, twelve of these being 8 in. by 6in., and 
made of plates varying (by sixteenths of an inch) 
from } in. to ,% in. in thickness ; while the remain- 
ing thirteen were 16 in. by 12in. and made of 
plates fin., ;5;in., 4in., #in., and lin. thick 
respectively. The smaller doors had one, and 
the larger two crossbars. The plates of which 
the doors were made were in all cases of steel made 
by the Steel Company of Scotland. This steel had 
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been tested by one of the Board of Trade surveyors, 
and had been found to havea breaking strength of 
from 27 to 29.6 tons per square inch, with an elon- 
gation of from 21.5 per cent. to 24,5 per cent. in 
a length of 10 in. before fracture. For the pur- 
poses of the tests the doors were fitted to the mouth 
of a hydraulic cylinder, the joint being (with one 
exception, in which paper was used) made with 
pieces of india-rubber tubing cut to length and tied 
with twine at the overlap. The pressure was applied 
by a hand pump, and the deflections of the doors 
were carefully gauged as the tests progressed. The 
results of the tests were very satisfactory, all the 
smaller doors being subjected to a pressure of 
2000 Ib. per square inch without failure. In the case 
of the 16 in. by 12 in. doors, that made of } in. 
plate was tested to 540 ib, per square inch, at 
which pressure the door bulged with every stroke 
of the pump. Three similar doors made of ,5 in. 
plate were tested to 650 Ib., 700 lb., and 680 Ib. 
respectively, but in two of the cases signs of failure 
occurred at 6001b. The three doors 4 in. thick 
were each subjected to a pressure of 1300 Ib. per 
square inch without failure, but in each case the 
ressure caused the door to jam in the mouthpiece, 
With the three doors } in. thick the test pressure 
was in each case raised to 2000 1b. without causing 
failure, but in one instance the door yielded con- 
siderably at 17001b., and all were found to be 
jammed in the mouthpiece at the conclusion of the 
test. Finally, in the case of each of the three 
doors made of 1 in. plate, the test pressure was 
raised to 3136 lb. per square inch without in any 
instance causing a failure ; in each case, however, 
the pressure caused the door to be jammed in the 
mouthpiece. Altogether the results are, as we 
have said, extremely satisfactory, and the authors 
of the report—Mr. Thomas W. Traill and Mr. 
Peter Samson—observe that the tests ‘‘ prove con- 
*‘clusively that embossed doors, constructed of 








‘* suitable material, well made, and well fitted in 
‘‘ the orifices they close, give highly satisfactory 
‘* results under a gradually increasing load, and 
‘* therefore we see no reason why their use for the 
‘* boilers and water ballast tanks of passenger 
‘* ships should not be extended.” 


** EREcTING” a LOCOMOTIVE. 


Our contemporary, the New York Railroad 
Gazette, publishes in its issue of August 31 last, 
under the heading of ‘‘ Erecting a Locomotive at 
Altoona,” an account of the erection of an American 
locomotive in what it calls ‘‘the phenomenally 
short time of 16 hours 50 minutes.” The verbal 
concn: pan is illustrated by engravings prepared 
from four photographs taken at different stages of 
the work, one at the commencement, another at 
the end of the first five hours of work, a third at 
the end of ten hours, and the fourth, representing 
the engine (minus the tender), in its finished state, 
trim, and resplendent with brasswork and paint, 
at the close of the 16 hours and 50 minutes occupied 
in the operation. The successive transformations 
shown by these engravings are, doubtless, strik- 
ing in their way, as showing how quickly a con- 
siderable number of loose parts of a locomotive 
can be put in their places, provided only a 
sufficient number of hands be put on the ‘‘ job” 
at one and the same time, regardless of cost. But 
as an example of what our worthy contemporary 
calls ‘‘ the march of modern progress” in the erec- 
tion of a locomotive, the incident is certainly more 
sensational and amusing than instructive. On 
reading the heading and opening sentences of the 
article in full view of the illustrations given, one is 
tempted to ask the oft-heard question, ‘‘ What’sin a 
name?’ and to reply, ‘‘ Everything !” in thisinstance, 


What our contemporary calls ‘‘ erecting ” a locomo- | b 


tive, we on this side of the Atlantic, would be in- 
clined to call ‘‘completing the erection.” The 
writer in the Railroad Gazette evidently anticipated 
some such criticism, for after having produced on 
the reader—or the cursory reader, as perhaps we 
ought rather to say—the startling effect which the 
heading and opening sentences of the raph 
are calculated to produce, he quietly provides 
a door of escape for the reader’s pent-up emotions 
by announcing later in the article that, ‘‘ An 
inspection of our engravings shows, however, that 
the different parts of the engine were not only 
completed but to a certain extent assembled 
together before erection commenced,’ When we 
inform our readers that the engraving _illus- 
trating the ‘‘commencement” of the work of 
erecting the locomotive at Altoona on the occasion 
in question shows the main frames of the engine 
not only levelled up with screw-jacks, but com- 
pletely stayed together, with the cylinders fixed in 
their places and fitted complete with back covers, 
steam chests, slide valves, spindles, lids, slide bars, 
pistons, and piston crossheads ; the motion way-bar 
shaft, with counter spring, rocking shafts, &c., all 
fixed in their bearings; the horn-block keeps 
and stays ready fitted ; the steam brake cylinder, 
together with the brackets, hangers, and centres 
for the brake gear, all ready to receive the 
shafts and rods; and that little or nothing re- 
mained to be done but to put the wheels and boiler 
in their places, while the latter when brought to 
the erecting shop for that purpose had the whole 
of the boiler fittings, including even the ponderous 
bell, ready fixed—the performance at Altoona 
was after all, perhaps, not so very remarkable. 
The short and long of the matter is that the main 
work of erecting a locomotive at the Altoona 
Works is done, as is admitted, in the frame shop, 
prior to removal of the parts to the “‘ erecting” 
shed. If the authors of this sensational incident 
in locomotive construction should be desirous of 
providing opportunity for a still more sensational 
paragraph, we might venture to suggest to them 
the possibility of further completing the erection 
of the engine in the frame shop, leaving for the 
‘erecting’ stage only that which may called 
the final ‘‘ face washing” and ‘‘ hair brushing” of 
the completed locomotive. By this means oppor- 
tunity would be afforded for the startling an- 
nouncement : ‘‘ The erection of a locomotive in the 
phenomenally short time of one minute !” 





Tue Nortn German Liorp.—The North German 
Lloyd, of Bremen, has ordered two steamers to be built 
by the Vulcan Company, of Stettin. These steamers will 
= ee and their construction will absorb 7500 tons 
of steel, 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, September 15, a new steamer was 
launched from Lindholmens Mekaniska Verkstad, 
Sweden, built to the account of the Bohnslinska Kusten 
Steamer Company, Uddevalla, Sweden. The steamer is 
built of Motala anchor steel and is 106 ft. long, 22% ft. 
beam, and will, fully loaded, have a draught of 94 ft., 
so that she will be able to pass the Gita and the Troll- 
hiitta canal. The engines are of the triple-expansion 
type, the three cylinders being placed behind each other. 

he boiler is fitted with corrugated furnaces. It is in- 
tended to work with a steam pressure of 160 1b. per square 
inch, The new steamer will enter into the company’s 
regular traffic when ready. 

There was launched on September 20 from the ship- 
building yard of Messrs. Schlesinger, Davis, and Co., a 
handsomely-modelled iron screw steamer of the following 
dimensions: Length between ae meri 260 ft.; 
breadth moulded, 36 ft.; depth moulded, 20 ft. 2 in. 
The vessel will be fitted with compound surface-condensing 
engines with cylinders 33 in. and 63in. in diameter by 
39 in. stroke, by Messrs. Black, Hawthorn, and Co., 
Gateshead. The vessel was not named. 


On Thursday, September 20, there was launched from 
the rap tea ed yard of Messrs. John Readhead and Co. 
West ks, South Shields, a steel screw steamer named 
the Thorntondale, of the following dimensions, viz. : 290 ft. 
by 39 ft. by 214 ft. She is fitted with triple-expansion 
engines, also built by Messrs. Readhead and Co., with 
cylinders 23 in., 37} in., and 614 in., and 39 in. stroke, 
which are er lied with steam at 160 lb. pressure from 
two large steel boilers. The vessel has been built to the 
order of Messrs, Pantland, Hick, Jun., and Co., Scar- 
borough. 

The screw steamer Daniel was successfully launched 
from the yard of Messrs. W. Doxford and Sons, at 
Pallion, on Saturday, September 21. She has been built 
to the order of Mr. Otto Jaffe, of Belfast, for the general 
trades, is entirely of st@el, and of the following principal 
dimensions: Length between perpendiculars, 280 ft. ; 
readth extreme, 38 ft. 3in. ; depth moulded, 21ft. The 
engines are triple-expansion three-cranks with all Messrs, 
Doxford’s latest improvements, the cylinders being 21 in., 
35in., and 57 in. in diameter respectively, and the stroke 
39in, The engines are supplied with high-pressure steam 
from exceptionally large boilers. 


On Monday, the 24th, there was launched from the 
yard of the Sunderland Shipbuilding, Company, Limited, a 
tinely-modelled steel screw steamer named the Elena Oms, 
specially constructed fer the passenger and fruit trade in 
Havana. The dimensions of the steamer are 220 ft. by 
31 ft. by 13ft. 'Triple-compound engines are fitted by the 
North-Eastern Marine Engineering Company, Limited, 
having cylinders 18in., 29in., and 48 in. in diameter and 
33 in. stroke, 1601b. working pressure. The vessel is built 
upon exceedingly fine lines and a high rate of speed is ex- 
pected to be obtained. 

On Tuesday, September 25, the steel screw steamer 
Knutsford, built by Messrs. C. 8S. Swan and Hunter for 
Messrs. Carlisle and Co., of London, went on her official 
trial trip, which proved highly satisfactory, the mean 
speed being over 114 knots. The Knutsford is 290 ft. long 
by 37 ft. 6 in. br by 21ft. 8in. moulded depth. The 
engines are triple-expansion surface-condensing, indicat- 
ing about 1150 horse-power and built by Messrs. The 

allsend Slipway and Engineering Company, Limited, 
Wallsend. 

Messrs. Fleming and Ferguson, shipbuilders and engi- 
neers, Paisley, launched from their yard on Wednesday, 
September 26, a 500-ton twin-screw dredger named the 
Velez Sarsfield. She is fitted with two sets of the builders’ 
patent quadruple expansion engines to indicate 700 horse- 
power. She has steel gearing throughout, and is designed 
to cut in front, making her own flotation, and is capable 
of dredging 600 tons per hour from a dept of 35 ft. She 
has been built to the order of Mr. P. A. Walker for the 
Buenos Ayres Harbour Works, and during construction 
has been under the supervision of Mr. J. H. Simpson, 
superintending engineer for Mr. Walker. She was 
launched with all machinery on board and steam up, 
and immediately proceeded down the river for trial of 
machinery preparatary to sailing for Buenos Ayres. 


On Wednesday, September 26, there was launched from 
the shipbuilding yard of Messrs. C. S. Swan and Hunter, 
Wallsend, asteel screw steamer named the Iser, of the fol- 
lowing dimensions: Length, 284 ft.; breadth, 38 ft. ; 
depth moulded, 22 ft. lin. The engines, which are of 
the triple-expansion type, have been built by Messrs. 
Blair and Co., Limited, Stockton, and are capable of in- 
dicating about 1150 horse-power. The Iser has been 
built to the order of Messrs. Glover Brothers, for the 
Mercantile Steamship Company, Limited, London. 


The Palmer Shipbuilding and Iron rey 4 Limited, 
have just launched a steel cargo vessel of 800 tons with 
triple-ex ion engines of 100 horse-power, built to the 
order of een. John Fenwick and Sons, London, named 
the Drever. 


The Tyne Shipbuilding and Iron Company have 
launched % large ‘aalieo vessel named the Launcelot, to 
the order of Mr. Francis T. Reid, of Leith. The vessel 
is fitted with all the latest gpg and will carry 
carry about 4000 tons deadweight. 
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‘ing pyrometers. 


A NEW AIR PYROMETER.* 
By Professor J. WisorcH, School of Mines, Stockholm. | 


Gay-Lvussac, Dulon, Rudberg, and Regnault having by 
their famous experiments decided the coefficient of the 
dilatation of the air, instruments similar to those which 
they had employed for this purpose were used as measurers 
of temperature, and were called air thermometers, or, if 
they were specially designed for ascertaining greater 
degrees of heat, air pyrometers. 

In consequence, however, of the construction of these 
instruments, and the care and practice necessary for their 
proper use, they have only been employed as measurers of 
temperature in the cause of science, or, at most, for 
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These are, first, that a certain given 
amount of air, even when heated, is kept at the same 
volume, when the requisite pressure gives a measurement 
of the increase of temperature ; and the second, that the 
air is kept under unvaried pressure, when the degree of 
heat is determined by the change of volume. 

These two systems are seen in Fig. 1 annexed, where V 
represents a thermometer bulb filled with air, which, by 
means of the capillary tube A, is connected with an open 
manometer, the one part of which, V’, is graded in cubic 
centimetres, and the other, B, consists of a longer ver- 
tical tube. The manometer tubes V’ and B are con- 
nected in their lower part, and, furthermore, communi- 
cate with a caoutchouc ball » containing mercury, 
which is driven up into the manometer when the vessel is 
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grading other pyrometers designed for the needs of in- 
dustrial pursuits. : L 
Though the coefficient of the expansion of the air, even 
at a very high degree of heat, is constant,t still the ex- 
pansion of the air ought to be the surest base for the con- 
struction of a reliable pyrometer, and, therefore, it 
seemed to me of great importance that these air pyro- 
meters should be brought to a simpler and a more prac- 
tical form. : sed 
Before proceeding to a more particular description of 
my contribution to the solution of this important, ques- 
tion, I will first say afew words concerning the two prin- 
ciples which have hitherto been followed when construct- 





* Paper read before the Iron and Steel Institute at 
Edinburgh. ) 

t V. Meyer and Langer have proved that the dilata- 
tion coefficient of oxygen and nitrogen is constant up to 
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@ measurement of the temperature, according to the 
following simple formula : 


h=H.a.t. 


In this, A signifies the higher pressure which is requisite 
for the air being kept at an unvaried volume; H the pre- 
vailing barometrical pressure for the time being; a the 
coefficient of the dilatation of the air, and ¢ the increase 
of temperature of the air in the bulb V.. By giving this 
forin to the air pyrometer, as seen by the formula, we are 
independent of the size of the thermometer bulb, and the 
excess pressure / is proportional to the increase of tempe- 
rature. But this excess pressure, on the other hand, is 
so important that, for an increase of temperature of the 
air in the thermometer bulb of 270 deg., A increases a 
whole atmosphere, or 760 mm. ; and this circumstance, 
as can easily be understood, renders it impossible to use 
this thermometer for ascertaining high degrees of tempe- 
rature, so that it can never be a pyrometer in the real 
sense of the word. 

If the same instrument is to be used as a thermometer. 
according to the second principle, the mercury is adjusted 
as before to the mark m, but while the thermometer bulb 
is warmed ¢°, by which the air is dilated, part of the air 
is allowed to escape freely into the graduated tube V’, 
and causes the mercury in the manometer to sink, so that 
it is constantly at the same level in both the tubes, and 
the inclosed air is thus kept at the same pressure. For a 
given increase of temperature ¢, the air dilates with « 
certain volume V’, which may be read on the graduated 
tube, and thus becomes a measurement of the temperature 
according to the formula 

AE, at 
¥ ~ +at 
supposing that the volume of air V’ at the reading has 
the same temperature as it originally had, and that the 
barometric pressure has not changed during the experi- 
ment. 

In this case we are independent of the barometric pres- 
sure, but the increase of volume is not proportional to the 
increase of temperature, and the influence that this latter 
circumstance may exercise on the possibility of making 
nice calculations of temperature may be seen from what 
follows. Suppose the thermometer bulb that is heated 
contains 10 cubic centimetres. When the temperature 
rises from 100 deg. to 200 deg. it corresponds to a difference 
of volume of 1.55 cubic centimetre ; but between 900deg. 
and 1000 deg. the difference of volume is only 0.19 cubic 
centimetre. From this it is plain that the sensibility of 
this thermometer decreases as the temperature increases. 

If the bulb of the thermometer be made larger, an in- 
creased volume V’ can certainly be read, as shown by the 
formula, but in these cases practical inconvenience is 
occasioned by being obliged to use a large thermometer 
bulb, and the readings must therefore be made with this 
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compressed. By another capillary tube C, provided with 
a tap D, the thermometer bulb V can be put in communi- 
cation with the outer air. , 

The volume of the capillary tube is supposed to be so 
slight that it need not enter into the calculation. 

‘Should this instrument, according to the principle firat 
mentioned, be used as a thermometer, the tap.D is opened, 
and the mercury is driven up to the mark m, close to the 
capillary tube. The surface of the mercury will then be 
equally highin both the manometer tubes, since the same 
pressure—that of ‘the atmosphere—acts on both of them. 
Afterwards, when the tap D has been shut, the bulb V is 
exposed to the temperature sought, when the inclosed air 
dilates and forces up the mercury, so that in the mano- 
meter tube B it rises above the mark m. On forcing into 
the manometer so much quicksilver that its surface rises 
in the tube V’ to the mark m, so as to reduce the volume 
of the air to its original volume, the quicksilver in the 





1700 deg. Cent. (Wagner’s Jahresbericht, 1885, page 395). 


tube B rises still further, say toh; this height 4 then gives 





pyrometer with the greatest nicety. In order to make 
this possible, Professor O. Pettersson, of the High School 
otf Stockholm, has made a very aguion improvement, 
the principle of which is shown in Fig. 1. He has com- 
bined the capillary tube C with a small manometer E, 
which contains a light fluid, and is therefore very sensi- 
tive. When the surfaces of the mercury in the manometer 
tubes are almost on the same level, communication is 
opened to this manometer by means of the tap D, by the 
help of which the mercury can afterwards be regulated to 
a nicety, so that the inclosed gas obtains atmospheric 
pressure. This, however, is not enough; the tempera- 
ture of the volume of air V’ ought also to be ascertained 
with the same accuracy if any useful results are to be 
obtained, and this part of the manometer must therefore 
be surrounded by water of a known temperature, which 
makes the handling of the instrument extremely incon- 
venient. From the above it will be seen that air pyro- 
meters founded on the principles hitherto used cannot 
possibly be of practical use for measuring temperature in 
the service of industry. 

On looking at Fig. 1 a little more closely, it will easily 
be seen that there is another mode of constructing air 
pyrometers. The mercury can be adjusted to the mark 
m' and the tap D be left open, so that the volume of air 
V is in communication with the outer air, As the thermo- 
meter bulb is heated or cooled, a certain quantity of air 
flows out or in, as a matter of course, so that the air re- 
maining in the thermometer bulb is always under atmo- 
spheric pressure, 

When the temperature is to be ascertained, the tap D 
is shut, and the mercury is driven into the manometer as 
high as the mark m, when a certain given volume of air 
V’ is forced into the bulb of the thermometer. If the air, 
when forced into the bulb, is ¢? warm, and the tempera- 
ture of the bulb is T°, the former is heated T°—?°, and 
being retained in the bulb, requires a certain pressure h 
over and above the atmospheric pressure, which excess 
prenese * becomes a measurement of the temperature 
sought, T. 

It is this principle, which has never before been em- 

loyed for air pyrometers, which forms the fundamental 
is of my new air pyrometer, the theory and construc- 
tion of which I will now explain. 

The Theory of the Pyrometer.—Into the thermometer 
bulb V, which contains air of atmospheric pressure of the 
warmth of T°, a certain volume of air V’, at the tempera- 
ture of ¢° and atmospheric pressure, is to be forced and 
heated to T°, 

If the pressure was unvaried, the entire volume of air 
after heating would be 


v+v'{ 1+a(T—t) } 


but as the volume of air V’ must be contained in the 
thermometer bulb V, the pressure must also be altered 
with a certain magnitude h, from which the following 
equation is obtained : 
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or 
v' v' 
= _..H + —H. _ e ° 
h x H y H.a(T—12) (2) 


or 
V.A—V'.H 


T—t= 4 3 
S.Y x. (8) 
In these formule the volume of the capillary tube is not 
taken into account, since, in relation to the volumes V 
and V’, it must be small enough not to influence the de- 
terminations of temperature to any considerable degree. 
For the same reason no account is taken of the dilatation 
of the bulb of the thermometer; but should there bea 
wish toallow the latter to enter into the calculation, then 
instead of formula(2) we have— 


v oan f 
= ——__-—__.}]+a(T—?¢ 
VaR it t—4} @) 

where K is the coefficient of cubical expansion of the 
material of which the bulb of the thermometer is made. 
From the formula (3) it is seen that the thermometer only 
ives the difference of temperature between the volumes 
and V’, and from (2) that for T = ¢, i.e., when both the 
volumes of air are at the same temperature, h is equal to 


the first term of the equation ~ H, which thus repre- 


sents the position of the point of zero of the instrument. 

The second term in the formula (2), on the contrary, 
shows the excess in the height of pressure above t 
point of zero, which is furthermore necessary for pressing 
the one volume of air, V’, into the other V, as they are at 
different temperatures. These excesses, as is seen from 
the formula (2), are proportional to the differences of tem- 
perature; from which it again follows that the thermo- 
meter for a certain increase of heat must give as great a 
result, whether the temperature be high or low. From 
what has just been stated it follows, moreover, that the 
temperature sought, T (the temperature of the thermo- 
meter bulb), can only be obtained after adding the degree 
of heat of the volume of air V’, before it is forced in, to 
the temperature, or more properly speaking, the difference 
of temperature, which is shown by the instrument. 

From the (formula (2) it also follows that both the 
position of the point of zero and the excess pressure 
occasioned by the differences of temperature, are both de- 
pendent on the barometric pressure, which must therefore 


be known, as also the ratio of ~ The larger the bulb 


of the pyrometer is made in relation to the volume of air 
V' which is to be pressed in, the smaller must the excess 
of temperature be which shows a certain effect on the mano- 
meter, and these air pyrometers can therefore be made to 
meet different requirements, so that they give greater or 
less results for a certain degree of heat, in full accordance 
with the case of the common mercury thermometer, where 
the same thing is arrived at by varying the volume of the 
bulb of the thermometer and the diameter of the tube of 
the thermometer. , 

It is plain that this air pyrometer can be used just as 
weil for measuring cold as heat, for if the bulb of the 
thermometer is colder than the volume of air V', the 
second term in the formula (2) becomes negative, which 
means that the pressure A sinks below the point of zero, 
but at a distance from it which answers to the difference 
of temperature in question. 

The Construction of the Pyrometer.—Figs. 2, 3, and 4 
show the construction of the pyrometer in question, where 
it is chiefly designed for determining the temperature of 
the blast of a furnace. The bulb of the thermometer V. 
which holds about 12 cubic centimetres, forms the one end 
of the porcelain tube A, the outer diameter of which is 
20mm., while the inner is but 4 mm., so that it can be re- 
garded as acapillary tube. This tube, which is to sustain 
the other — of the instrument, must be of great strength, 
and for this reason the thickness of the material is so 
great. The tube is cemented into a metal casing H, 
which is screwed firmly to a metal cylinder H’', through 
which the capillary tube is connected with the mano- 
meter BV’ B’. The glass tube forming the manometer is 
at first capillary, but at mit is fora length of about 10 mm. 
made somewhat wider, 14mm. to 2mm., after which a 
further enlargement commences for holding the volume 
of air V’. hen determining the temperature, this 
volume V' is to be led into the bulb of the thermometer 
V, which should be made about ten times greater than 
Vv’. Atm’, where the longer manometer tube B’ is ex- 
tended, the inner diameter is about 2mm., the outer 
about 8 mm., and below the glass tube is bent and con- 
nected with a caoutchouc ball K, which contains mer- 
cury. The ball K is placed ina metal box M witha 
movable lid N, which, by means cf a'screw S, can be 
pressed down into the box. Thus che ball is squeezed, 
and the mercury driven into the manometer tubes. 

The screw S is turned by a metal plate S’, which is 
luosely fixed on the tap-like end of the screw, so that this 

late on A be easily taken away, and meddling and care- 
ess driving up of the mercury through the manometer 
tube B into the bulb of the thermometer, thus injuring 
the instrument, is prevented. 

To protect the tubes of the manometer, they are inclosed 
in a small rectangular box D, made of metal, the front 
being formed of a glass — G. The — tube of the 
manometer B’ proceeds through this box, and runs along the 
folded edge of a metal tube P, which surrounds a wooden 
cylinder O. On this cylinder, which can be turned by 
the knob O’, the scales are fixed, a segment of the metal 
tube being cut away nearest to the manometer, so that 
the scale may be visible. By turning the scale cylinder, 
the proper scale, or that answering to the barometrical 
pressure, may be brought to the tube of the manometer. 





In order to prevent dust from penetrating into the open 
tube of the manometer B’ and destroying the mercury, a 
little cotton wool is placed in the upper end of the tube, 
on which a glass cap ae, afterwards be hung. 

If the volume of air V’ be as warm as the bulb of the 
thermometer, and the mercury is forced up to the mark 
m, as has before been stated, it rises in the manometer 
tube B’ to a certain height, which forms the point of 
zero of the thermometer corresponding to the prevailing 
barometric pressure. 

In order to ascertain which is the correct scale, it is 
thus only necessary to turn the scale cylinder, so that 
the scale whose point of zero coincides with the height 
of the mercury reaches the manometer tube; but on the 
other hand, when the instrument is so placed that V is 
warmer than V’, it is, of course, impossible to decide the 
correct scale in this manner. To avoid the consequent 
use of a separate barometer, a third tube Q, ending in a 
ball Q’, is applied to the tube of the manometer, which, 

ow the manometer tube B’ opens into the common 
tube R. When the mercury is forced into the mano- 
meter, it of course rises in the tube just mentioned, and 
for the point of zero of the instrument attains a certain 
height, where a mark (r) is notched. Thus the same 
principle is applied as for the pyrometer, viz., that a 
certain given volume of air is forced into another. But 
as the tube Q and the ball Q’ are of the same temperature, 
the pyrometer’s point of zero may be determined y, the 
aid of this mark (r) even should V be warmer than V’. 

As the pyrometer, shown in Figs. 2 to 4, is chiefly 
intended for determining the temperature of the blast of a 
furnace, the instrument should be of solid construction 
and easily applicable. For the protection of the lower 
part of the china tube A, which contains the thermo- 
meter bulb, and is therefore more fragile, it is at that 
part surrounded by a perforated metal covering « ; but 
the upper part of the same tube is not covered with metal, 
partly use, in consequence of its construction, it is 
sufficiently durable, and partly because, on account of 
the small power which porcelain possesses of conductin 
heat, it is intended to serve to isolate the other parts o 
the instrument from the hot gas main. At the upper 
part the metal covering is provided with a somewhat 
conical ring y, which rests on a suitable opening in the 
gas main when the pyrometer is put init. As a protec- 
tion against the radiating heat of the gas main, a plate 
of metal Z is applied to the metal ring just mentioned. 

It often depends on local conditions whether the pyro- 
meter can be conveniently placed above of the gas main 
or on one side of it, and the instrument should therefore 
be constructed so that it may be used in either case. For 
this purpose the metal cylinder H’, which connects the 
cuptllesy tube of the porcelain tube with the manometer, 
is arranged so that the pyrometer tube A can be mov 
and replaced by the screw plug U, which in this case 
must be fixed in the place formerly occupied by the tube 
of the pyrometer, so as to shut off all communication 
with the outer air at this point. 

For cementing both the tube of the pyrometer, and also 
that of the manometer, in their respective metal sockets, 
a cement is used made of omy ground protoxide of lead 
(litharge), which is well mixed with so much glycerine 
that the mass becomes pretty thick. This cement hardens 
quickly (within a few hours), tightens extremely well, and 
can be heated to about 250 deg. C. before it splits. 

In order to avoid stopping the capillary tubes when 
cementing, the two tubes are connected by a metal wire 
carried through them, when the end of the tube is held 
slightly outside the metal socket, and is covered with a 
layer of cement. The tube is afterwards pushed gently 
into the metal socket, and the interstice is again well 
filled with cement. After an interval of about half an 
hour the superfluous cement outside the socket is re- 
moved, and the metal wire is drawn out. 

When transporting the pyrometer the mercury must be 
shut off, so that it cannot escape into the tubes of the 
manometer. For this purpose, between the caoutchouc 
ball and the manometer tube there is a clamp E, which 
consists of a couple of metal plates connected by a screw 
S”. This squeezes the neck of the caoutchouc ball when, 
by tilting the instrument, the mercury has run into the 
ball. The screw S” is turned by the same metal plate S’ 
which is used for the screw 8. The temperature of the 
volume of air V’, before being forced in, is the same as the 
temperature of the surrounding air, which is determined 
by a thermometer T placed close to the manometer tube, 

Calculation and Drawing of the Scale of the Pyrometer.— 
Before the scale can be calculated and drawn, the posi- 
tion of the point of zero must first be determined. For 
this purpose a fine but plainly visible scratch m is made 
on the tube of the manometer, just below that place where 
the capillary tube ends. This being done, the bolt U is 
unscrewed, and the mercury in both the tubes of the 
manometer is then under atmospheric pressure. The mer- 
cury having been raised to the mark m, the height to 
which it then rises in the other tube is ascertained by 
means of a cathetometer, or is marked for the occasion on 
this tube. The mercury is then again sunk so that it only 
mounts to m”, i.e., below the tubes Q and B’. The screw- 
bolt is then again adjusted, and in order that it may com- 
pletely close the capillary tube athin piece of caoutchouc, 
of at most a half-millimetre in thickness, and of somewhat 
smaller diameter than the screw U, is placed before the 


opening. 


A similar packing must also be employed when screw- | pera 


ing the pyrometer tube into the socket H, although with 


this difference, that a small hole is then made in the middle 
of the thin piece of caoutchouc, so that the capillary tubes 
are in communication the one with the other. 

If the mercury be now again forced to the mark m in 
bod oH manometer tube, it rises to a certain height, 
whic 


tube, 


is also measured or marked with a mark on the 
Should these two observations have been taken 


during a known atmospheric pressure H, and while the 
volume of air V, as also V’, are of the same temperature, 

difference in the height of pressure h, which is a func- 
tion of these two measurements, is just the point of zero 
of the thermometer at the atmospheric pressure in ques- 
tion, according to the formula already mentioned— 


ae: 


and since both 4 and H can easily be determined, the ratio 


v is thus arrived at for this instrument; and from this 


formula, moreover, the position of the point of zero of any 
atmospheric pressure can easily be determined, 
From the second term of the formula (2) 


v' 
v H.a.(T-2) 


it can also be calculated how far, or to what height above 
the point of zero the height of pressure must be increased 
for an —— pressure H, and a certain difference of 
temperature between the two volumes of air V and V’ of, 
for instance, 1000 deg. Celsius. The position of the point 
of zero, as also the length of the scale for a certain 
atmospheric pressure and a difference of temperature 
of, let us say, 1000 deg., having thus been determined, 
it is easy todraw this scale as may seem most suitable for 
the readings ; for since the excesses in the height of pres- 
sure are proportional to the differences of temperature, it 
is only necessary to divide the length of the scale found 
by, for instance, 100, in order to ascertain how large that 
part of the scale is which answers to an increase of tempe- 
rature of 10 deg. 

In this manner the scales of temperature can be calcu- 
lated for a few certain atmospheric pressures, as, ¢.g., 
730, 745, 760, 775, and 790 mm., and be drawn and 
fastened to the wooden cylinder O. When drawing the 
scale, two parallel lines / and /’, Figs. 5 and 6, are drawn 
at a distance from each other, like that of the periphery 
of the wooden cylinder. The area between these lines is 
then divided into five fields of the same width, and in 
these scales are drawn answering to the atmospheric 
pressures just mentioned. The point of zero for a scale 
of 730 mm. of atmospheric pressure is chosen arbitrarily, 
and the situation of the other points of zero is calculated in 
proportion to this. 

e scales having been drawn, the complete scale is cut 
out, rolled together, and pasted in such a manner that the 
lines J and /’ coincide, after which it is threaded on to the 
cylinder, and fastened with a few small pins, care being 
taken that the point of zero for a certain atmospheric 
pressure is at a ay height. The scale should then be 
— so that dust and soot cannot so easily adhere 
to it. 

Instead of drawing the scales in the manner just de- 
scribed for several different atmospheric pressures, as 
shown on Fig. 5, it is also possible to limit the operation 
simply calculating the scales for the highest and lowest 
probable atmospheric pressures, viz., for 730 mm. and 
790 mm., and after grading them on the lines / and 1’, con- 
nect the respective parts of the scale, when sloping lines 
are obtained, which represent the temperature of every 
intervening atmospheric pressure. 

Management of the Instrument.— When unscrewing or re- 
moving the manometer tube A, care must be taken that 
the instrument be not leaky. In order to ascertain this, 
the mercury is screwed * to the mark m, when it should 
remain at an unvaried height in the other manometer 
tube for a period of at least two minutes. Should there 
be any leakage, the mercury sinks in the tube last men- 
—_— , but rises in the other, and mounts into the capillary 

ube. 

It must be remembered when making such an observa- 
tion, as also when detérmining temperatures in general, 
that in consequence of compression a slight increase of 
temperature occurs when forcing in the volume V’. If V 
and V’ are equally warm, the above-mentioned increase 
of temperature of the air causes the height of the mercury 
h to fall slightly immediately after the air has been forced 
in, and only after the lapse of half a minute or thereabouts 
does it again become constant ; but should V’ be colder 
than V, forcing in the colder air causes a decrease of 
temperature, and in this case the compression acts favour- 
ably, since it contributes towards pore the air in the 
bulb of the thermometer assume more quickly the required 
temperature T, or that which the bulb of the thermometer 
was at before the volume V’ was forced in. 

When a determination of temperature is made, it often 
ae that if the mercury has been driven up to the 
mark m, on afterwards loosening the screw S, the mer- 
cury sinks rapidly, not only in the manometer tube B’, 
but in both the tubes at the same time. This circum- 
stance does not depend either on there being a leakage 
in the instrument or on the compression, but on the 
elasticity of the caoutchouc ball. . 

The following rules ought to be observed when handling 
the instrument : 

1, The mercury should never be forced higher than the 
mark m. 

2. After every observation the mercury should at_once 
be brought down, so that its] surface is below the inlet to 
the tubes B’ and Q. 

8. Observations should not be attempted when the bulb 
of the thermometer is in a state of rapid increase of tem- 
ture or of cooling. : 

4, Should the prevailing atmospheric pressure not be 
known, the quicksilver must first be driven up to the 
mark r of the tube Q, the scale cylinder being then 
turned until its point of zero is at the same height as the 
mercury in the tube of the manometer. This is the cor. 
rect scale from which the readings of temperature should 
be taken, after having again forced up the quicksilver to 





the mark m. 
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5, When making very accurate determinations of tem- 

rature, 15 to 80 seconds should be allowed to elapse 

fore taking the readings, during which time the height 
of the quicksilver is constantly regulated so that the sur- 
face is at the mark m. 

Against the construction of this pyrometer the objection 
can be made that the air, the dilatation of which is here 
employed for determining the temperature, has not pre- 
viously been freed from moisture. In a case like this, 
however, the usual amount of moisture of the air cannot 
cause any remarkable effect, more especially as the 
aqueous gas present in the air is more like the permanent 
gases in — to the effects of compression and expan- 
sion when the temperature rises. 

For determinations of temperature only designed for 
practical purposes, it can therefore be of little importance 
whether perfectly dry air be used or no; but if, as in the 
case of strictly scientific examinations, this source of error 
is to be avoided, it is easily done by lengthening the 
manometer tube B’ with a tube which contains either 
pieces of chloride of calcium or pieces of pumice-stone 
moistened with sulphuric acid, when, of course, only dry 
air can enter the tubes of the manometer and the bulb of 
the thermometer. 

Compared with measurers of temperature of the same 
sort that have previously been used, this new air pyro- 
meter has several important advantages, as it is of a 
simpler construction, and can be handled by a common 
workman; it gives as great a result for a certain differ- 
ence of temperature, whether the temperature itself be 
high or low; the determinations of temperature can be 
made very rapidly, but yet with great nicety ; the bulb of 
the thermometer is not exposed to any difference of pres- 
sure outwardly or inwardly, other than during’ those 
moments when the observations of temperature are made ; 
lastly, the pyrometer, without further seeing to, is ready 
at any moment for readings of temperature; all these 
being qualities which should contribute towards fulfilling 
that purpose for which it has been constructed, viz., of 
being a practica] and reliable pyrometer in the service of 
industry, 





THE GRAPHOPHONE.* 
By Mr. Henry Epmunps. 


I HAVE been asked to read a paper on ‘The Grapho- 
phone”—an instrument for recording and reproducing 
sounds—invented by Mr. Charles Sumner Tainter, of 
Washington, U.S.A., and his associates, Professor A. 
Graham Bell and Dr. Chichester A. Bell. This instru- 
ment is just now creating a great deal of interest in 
parts of the world, being the first really practical s 
machine that has yet been brought before the public. 

Before describing this invention, and recounting the 

articulars of the researches, and work in connection with 
it, it would be well to glance over the history of the art. 
Professor Tyndall, in his work ‘“ Sound,” page 50, says 
in a foot-note that. ‘* On July 27, 1681, Mr. Hooke showed 
an experiment making musical and other sounds by the 
help of the teeth of brass wheels, which teeth were made 
of equal bigness for musical sounds but of unequal for 
vocal.” (See ‘‘Birch’s History of the Royal Society,” 
page 96, published in the year 1757). 

In addition to this I would quote the following extract 
from the life of Dr. Hooke, which precedes his posthumous 
work, published in 1705, by Richard Waller, the secretary 
of the Royal Society : 

“In July the same é yer he (Dr. Hooke) showed a way 
of making musical and other sounds by the striking of the 
teeth of several ‘rass wheels, proportionally cut as to 
their numbers, an@ turned very fast round, in which it was 
observable that the equal proportionate strokes of the 
teeth made musical notes, but the unequal strokes of 
the teeth more resembled the sound of the voice in 
speaking.” 

It is remarkable that these notices were published in 
1705 and 1757, while the experiments themselves were 
made in 1681, over 200 years ago, and yet the idea of 
simply mechanically reproducing the human voice has lain 
dormant all these years. 

“In 1854, Charles Bourseuil advanced the idea that 
two diaphragms, one operating an electric contact, and 
the other under the influence of an electro-magnet, might 
be employed for transmitting speech over telegraphic 
distances, ‘Speak against one diaphragm,’ he said, 
‘and let each vibration break or make the electric con- 
tact, and the electric: pulsations thereby produced will 
set the other diaphragm vibrating and the latter ought 
then to reproduce the transmitted sound.’ 

‘Philip Reis, five years afterwards, actually made an 
apparatus such as indicated by Bourseuil, which has since 
become known as the Reis telephone.” 

The phonautograph was patented in France in 1857 by 
Leon Scott, which had for its purpose the recording of 
sound vibrations upon a cylinder rotated by hand and 
moved forward by a screw. The cylinder was covered 
with paper, this was smoked over a flame, and a 
stylus attached to the centre of a diaphragm under 
the influence of words spoken into a large barrel-like 
oe would trace sound vibrations upon the smoked 

The next important event in electro-phonie and acoustic 
science was the publication by Helmholtz of his investi- 
gations in sound, and of Konic in ‘the same line of 
research, but classical as these publications will for ever 
remain, they fora time retarded the progress of appa- 
ratus for practical use for the reason that they discouraged 
inventors by the mechanical complications which they 
apparently ascribed as indispensable to articulate speech. 
In fact a perusal of their work left a serious doubt 


before Section G of the British Association at 


ing 
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in the mind of many a student, whether there was 
not something in articulate speech and its audibility by 
oe human ear, beyond the grasp of the mechanical mind 
of man. 

These doubts were still increased by the attempts of 
Faber to construct a talking machine, after the system of 
the human organs of speech, a mass of intricate mecha- 
nism, levers, bellows, and pulleys, which gave unearthly 
utterances of some words and sentences. 

But the Bell telephone came in 1876—it taught how 
simple a piece of apparatus could produce such perfect re- 
sults, and that any diaph , however thick, could be 
made to set up audible articulate vibrations. 

On April 30, 1877, Mr. Charles Cros deposited with 
the secretary of the Academy of Sciences in Paris a 
soled envelope, containing what in translation reads as 

ollows : 


‘* PROGRESS OF RECORDING AND OF REPRODUCING 
AUDIBLE PHENOMENA. 

** Tn general, my process consists in obtaining the trac- 
ing of the to-and-fro movement of a vibrating membrane, 
and the utilisation of this tracing for reproducing the same 
to-and-fro movement, with their relative inherent dura- 
tions and intensities in the same membrane, or in another 
adapted for furnishing the sounds and noises which result 
from this series of movements. 

** We are, therefore, concerned with the transformation 
of an extremely delicate tracing, such as that obtained 
with a delicate stylus rubbing upon a surface blackened 
by a flame, to transform, I say, these tracings in relief or 
intaglio, in resisting material capable of guiding a moving 
body, which transmits these movements to the sonorous 
membrane. 

‘“A light stylus is connected with the centre of a 
vibrating membrane; it terminates in a point (metallic 
wire, the barb of a feather, &c.), which bears upon a 
surface blackened by a flame. This surface is a part of 
a disc to which is given a double movement of rotation and 
rectilinear p ion. 

** If the membrane is at rest, the point will trace a 
simple spiral ; if the membrane vibrates, the traced spiral 
will be undulating, and these undulations represent exactly 
allthe to-and-fro movements of the membrane, with their 
times and intensities.” 


Up to this point. the apparatus as described would re- 
present a modified Scott phonautograph, in which the 
cylinder is substituted by a flat disc, Mr. Cros then 
continues ; 


‘* By means of the photographic process which, in fact, 
is well known, this traced, transparent, undulatory spiral 
is converted into a line of similar dimensions, in intaglio 
or in relief, in resisting material like tempered steel, for 
instance. 

“This done, this resisting surface is, by means of a 
motor apparatus, made to turn and to progress recti- 
linearly with a velocity like that which was used in'the 
registration. 

**Tf the reproduced tracing is in intaglio a metallic 
point (and if it is in relief, a notched finger), held by a 
spring, bears upon the tracing at one end, and is con- 
nected at the other end with the centre of the membrane 
adapted for sound reproduction. Under these condi- 
tions this membrane is not any more acted upon by 
the vibrating air, but by the tracing controlling the 
pointed stylus by pulsations exactly like those to which 
the membrane was subjected in recording, both as to 
duration and intensity.” 


This paper was only read in open session at the Academy 
on December 3, 1877, and in the mean time Mr. T, A, 
Edison appeared with the Pyenegeaph. 

ing one of the first 


I believe I have the honour of 
Englishmen to see the phonograph. 

In 1877 I wasin the United States, observing the scien- 
tific progress of the period, visiting different institutions, 
and meeting various professors and inventors. Amongst 
others, Mr. Edison, whom I saw in November of that year. 

From what I learnt by published reports, Mr. Edison, 
some time in the latter part of September in that year, 
was at work on an automatic telephone, by which he in- 
tended to impress a telephone message upon a strip of tin- 
foil, and let the indentations thereby produced act upon 
a variable resistance, auch as a lampblack button, and 
thereby transmit the message over the wire. While one 
day at work on this,'so the report runs, he accidentally 
slipped the previously indented slip under the recording 
stylus. which, as in the Scott phonautograph, was con- 
nected to the centre of a diaphragm, and there occurred 
the first actual reproduction by mechanical means of 
words registered before, 

The phonograph became then, at once, an accomplished 
fact, for to such an experienced inventor it took but a 
short time to mentally cover the cylinder of a Scott pho- 
nautograph with tin-foil and to iadent the same at right 
angles to the surface of the cylinder. 

was much interested in it, and, returning to England 
in December, 1877, I sent in a full report to the London 
Times, which appeared in their issue of February 17, 1878. 
Shortly afterwards the first pheneareph made in this 
country by Mr. Stroh, under my instructions, was 
exhibited by Mr. W. H. Preece, at his interesting lecture 
at the Royal Institution. This, I believe, was the first 
public exhibition of the ‘‘ Edison phonograph,” or sound- 
recording machine, in this country. __ 

Great things were expected of this instrument, and a 
large company was formed in America called the 
‘‘Kdison Phonograph Company.” It was proposed to 
record speech mechanically, in place of employing steno- 
graphers ; to attach phonographs to clocks which should 
call out the time of ay or night, instead of striking bells ; 
and, in fact, all kinds of proposals were made, as to the 
various applications on the assumption that tinfoil could 








be indented by the human voice, and that such indentation 
would intelligibly reproduce articulate speech. But what 
was the result? A few instruments were made for 
purposes of exhibition, but none were made use of for any 
practical purpose. 

The human voice might speak into the instrument, but 
only a caricature of it was reproduced, and the ultimate 
result may be best described in Mr. Edison’s own words, 
in a characteristic interview in the New York World, and 
afterwards copied in the Electrical World of November 12, 
1887: “It weighed about 100 lb. ; it cost a mint of money 
to make ; no one but an expert could get anything in- 
telligible back from it; the record made by the fittle 
steel point upon a sheet of tinfoil lasted only a few times 
after it had been re through the phonograph. [ myself 
doubted whether I should ever see a perfect phonograph 
ready torecord any kind of ordinary speech, and to give 
it out again intelligibly. But I was perfectly sure if we 
did not accomplish this the next generation would. And 
I dropped the phonograph and went to work upon the 
electric light.” 

Such an instrument I have here given me by Mr, 
Edison in 1879. But, fortunately, the subject was not 
abandoned by others, 

Tn the spring of 1881 a special arrangement was made 
between Professor Alexander Graham Bell, the inventor 
of the telephone, Dr. Chadwick A. Bell, and Charles 
Sumuer Tainter, resulting in the formation of an associa- 
tion known as the Volta Laboratory Association, whose 
object was the study and elaboration of ideas, inventions, 
and discoveries relating to the art of transmitting, re- 
cording,’ and reproducing sounds. They studied the 
cause of failure in the Edison phonograph, and, in Mr. 
Tainter’s own words: ‘‘ We saw that its construction 
was not in the first place adapted to produce in the metal 
foil an exact record of the sonorous vibrations; since, 
owing to the pliability of the material, the action of the 
stylus, while forming the record, has a tendency to alter 
and distort the portion immediately back of the point of 
action. Another cause of inaccuracy was due to the action 
of the reproducing diaphragm, which, while acted upon 

sitively by the stylus in one direction, that is, when the 
atter was raised by an elevation in the record, had to 
react by its elasticity in the other. Furthermore, it was 
very evident that an instrument forming a record in a 
pliable strip could never be practically successful, since 
the record was essentially perishable, the utmost care was 
necessary in handling it to prevent injury, and every 
attempt at reproduction tended to smooth out and obli- 
terate the sound record. 

It became evident, therefore, at the outset, that the 
methods of indenting a ocr strip, whether of tinfoil, 
or of paper saturated with wax or a similar composition, 
involved elements of failure that could not be eliminated ; 
that it would be useless to attempt improving the phono- 

pb, and that an entirely different mode of recording, 
in a substance not possessing the detrimental properties 
of the pliable strip or sheet, must be discovered. 

We immediately addressed ourselves to that discovery 
and its practical embodiment. 

From the experience had with a pliable strip, we soon 
determined that the record, to be permanent, must be 
produced ina plate of solid resisting material. 

Among the new methods proposed b be for forming the 
undulatory record, that regarded with most favour was 
to engrave the record directly in the solid material by a 
cutting style adapted to grave or gouge out the material 
acted upon, thus forming a groove, the bottom of which 
presented irregularities constituting the sound record. 

One of the main difficulties with the — phono- 
graph was its indistinctness of articulation. While giving 
a loud sound, it was utterly impossible to reproduce in- 
telligible speech, and for that reason in exhibiting the 
instruments, experiments were confined to recording 
familiar nursery rhymes and songs, which the ear could 

ise from the rhythm. 

We found, in the course of our experiments, that while 
records cut in wax were much more perfect than those 
indented in metal foil, greater distinctness could also be 

ained by reducing the size of the record and concentrat- 
ing the sound by hearing tubes in listener’s ear. Thus a 
double advantage was gained ; for besides the vastly im- 
proved articulation, privacy in the use of the instruments 
was insured. A number of instruments could utter their 
distinct passages in each listener’s ear without mutual 
disturbance ; and the over-hearing of private communica- 
tions was prevented. 

The work at the laboratory was continued with great 
assiduity for four years, when, on May, 1885, the Associa- 
tion was dissolved by mutual consent. During the time 
a number of valuable inventions and discoveries had been 
worked out and perfected, and many patents were taken 
out both in the United States and abroad in connection 
with this subject, the following claims, among others, 
being epitees : 

“The method of forming a record of sounds by im- 
pressing sonorous vibrations upon a style, and thereby 
cutting in a solid body the record bing ay oy in form 
to the sound waves, in contradistinction to the formation 
of sound records by indenting a foil with a vibratory 
style, &c. 

“The vibratory cutting style of a sound recorder, sub- 
stantially as described. 

‘©7, A sound record consisting of a tablet, or other solid 
body, having its surface cut or engraved with narrow 
lines of irregular and varied form, corresponding to sound 
waves substantially as described. 

“9, The method of forming a sound or speech record, 
which consists in engraving or hearst the same in wax, 
or a wax-like composition, substantially as described.” 

The instrument termed the graphophone was the final 
result of these labours; Mr, Tainter informs me that 





it was privately shown to one of Mr, Edison’s associates 
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at Washington in July, 1885. Asthe result of this exami- 
nation, with a view to making a commercial workin 
arrangement, it was taken to New York in August, an 
shown privately to some members of the Edison Phono- 
graph Company, but nothing came of the negotiations. 

This instrument was illustrated and described in an 
article in Harper’s Weekly of July 17, 1886. 

We will now review the English Patent Office records 
between 1877 and 1886, so as to gauge somewhat the work 
of inventors in this field. ” 

2909. July 30, 1877. T. A. Edison. In this speci- 
fication it is proposed to obtain a record of vocal and other 
sounds by causing the movements of diaphragm to be 
registered on chemically prepared paper or soft metal, and 
to use this paper or metal to reproduce the sounds by 
acting on a diaphragm. The claims relating to this part 
of the invention were abandoned by a disclaimer, filed 
August 17, 1882, Patent in force. . ; 

4847, December 20, 1877. Mr. Evoy. This specifica- 
tion relates to the construction of telephones, and refers 
to a diagram showing the telephone combined with phono- 
graph, but gives no particulars as to the constructing of 
the latter. Patent void. sails 

4934. December 29, 1887. C. W. Harrison. This in- 
vention relates to electric telephones, and theinventorstates 
that a record of the sounds may be obtained by taking 
the current through the coils of an electro-magnet carry- 
ing « point on its armature to indent a movable surface. 
Patent void. 

April 24, 1878. Edison This is a very interesting 
patent because it shows how Edison alludes to using 
various materials for receiving indentations, for he 
states : 

** Sometimes tinfoil is used upon a grooved surface ; 
sometimes a thin sheet or leaf of metal is placed upon a 
piece of paper having a surface of paraffin or similar 
material.’ 

Also, ‘The material upon which the record is made 
may be of metal foil, such as tin, iron, copper, lead, zinc, 
cadmium, or a foil made of composition of metals. Paper 
or other materials may be used, the same being coated 
with paraffin or other hydro-carbons, waxes, gums, or 
lacs, and the sheet so prepared may itself be indented, or 
the material, say sparen, may be made to pass through a 
bath of hot paraffin and thence between scrapers. Thin 
metal foil is now placed on the material, and the sheet 
passed through rollers, which give it a beautiful smooth 
surface. The indentation can now be made in the foil, 
and the paraffin or similar material, and the indenting 
point does not become clogged with the paraffin in con- 
sequence of the intervening foil.” 

he utmost that can be made out of the above is that 
Mr. Edison at that time conceived that he might substi- 
tute paper soaked in wax for the metal foil to receive the 
record formed by indentation, but, as the paraffin clogged 
the point of the style, he found he could only use it asa 
backing for the metal foil. 

The term indenting, as used by Mr. Edison throughout 
his patent specifications, clearly means the actions of 
embossing or shaping the materials without the removal 
of any part of it as in forming a record in tinfoil by 
pressing it into shape with the vibrating style. 

But that he did not realise how nearly he had reached 
a practical solution of making his phonograph the instru- 
ment it is to-day is shown by the fact that this patent 
was allowed to lapse in April 24, 1885, in consequence of 
non-payment of 100/. fee. 

$129. July 18, 1881. J.J. Walker. This provisional 
specification states that a perforated band is caused to 
travel past an orifice through which a stream of air 
ssues, 

The perforated band may be produced from a photo- 
graph taken from a moving surface of an edge caused to 
vibrate by the voice or sound to be reproduced, or a strip 
produced by a phonograph may be employed. No patent. 

291. January 20, 1882. Hoddon, acommissioner from 
J. D. Morel, of France. This provisional specification 
describes a phonograph in which a travelling band of 
paper, &c., is employed. The band may be of blotting 
paper drawn through a gelatinous bath. No patent. 

7926. May 19,1884. A. F. St.George. A plumbago 
pencil attached to the diaphragm makes a line of varying 
distinctness on a travelling surface. 

To reproduce the sounds, the plumbago line is drawn 
between two terminals of an electric current, and pro- 
duces undulations in the current corresponding to the 
variations in the line produced by the pencil, Fourth 
year’s duty not paid. 

2081. February 12, 1886. L. de Combettes, of Paris. 
This invention relates in part to a phonograph to be em- 
ployed with telephonic and microphonic apparatus, the 
indentations being produced by an electro-magnetic 
arrangement acting in combination with a microphone. 
Patent in force. 

Then we come to the Volta laboratory patents : 

6027. May 4, 1886. Improvements in and apparatus 
for recording and reproducing speech and other sounds. 

6042, May 4, 1886. Improvements in and apparatus 
for reproducing sound from phonographic records. 

6047. May 4, 1886. Improvements in and means and 
apparatus for the reproduction of speech and other sounds 
by means of records. , 

6062. May 4, 1886. Transmitting and recording sounds 
by means of radiant energy. and means and apparatus 
therefor. 

After which we find a new stimulus in this field of in- 
vention, as shown by the following list of patents : 

2022.. February 9. TT. Heskin, 27, Miles-street, 
Preston, Lancs. ‘Tephoteniale in apparatus for record- 
ing speech. Complete filed, but not accepted within 
twelve months. Void. 

15,232. November 8. E. Berliner, 55 and 56, Chancery- 
lane. Improvements in and connected with the recording 





and reproduction of spoken words and other sounds, 
Patent sealed. pre. 1 i 

16,342. November. 28, G. L. Anders, 50, Worship- 
street, London. Improvements in phonographic appa- 
ratus for recording and reproducing vocal and other 
sounds, Prov. accepted December 14, 1887. 

17,175. December 14. G, E. Gouraud, 191, Fleet- 
street. (Edison.) Improvements in phonograph and 
phonograms. Prov. accepted January 14, 1888. 

17,528. December 20. C. Ader, 28, Southampton- 
buildings. A method and apparatus for phonic reception 
of Sarees communications. Prov. accepted February 
25, ‘ 

Applications relating to phonograph from January 1 to 
August 18, 1888 (Volta Graphophone Company’s applica- 
tions not included) : 

616. January 14. Alfred George Brooks, 55, Chancery- 
lane. Improvements in phonographic apparatus. (William 
White Jacques, U.S.A.) Prov. not yet accepted. 

5307. April 10. G. KE. Gouraud, Little Menlo, Beulah 
Hill, Surrey. (T. A. Edison.) Improvements in phono- 
gram blanks and phonograms, and processes of making the 
same. Prov. accepted May 5. 

5992, April 23, J. H. Valentine, 41, Reform-street, 
Dublin, A method of reproducing the indented wax 
covening for cylinders of phonographs. Prov. accepted 

ay 12. 

7204. May 15. Berliner, of Voshingon, U.S.A. Im- 
pression produced in a coating of wax, &c., on metal, and 
afterwards etched into the metal by acid. Complete, 
accepted June 16. Specn. printed, 6d. 

9152, June 22, J. A. Clemence and E. Clemence 
Buerret, 23, Southampton-buildings. Improvements in 
chronographs. Appn. with comp. not accepted yet. 

9708. July 4. G. Huck, 72, St. James’s-street, Burniey, 
Lancs. The telephonograph. 

9762. July 5. C. A. Randall, 15, Montpelier-square, 
Hyde Park. Automatic parlophone, or sound-producing 
apparatus. 

9931. July 9. A. A. C. Swinton, 75, Queen Victoria- 
street. Improvements in recording and repeating speech 
and other sounds, Prov. accepted July 28. 

9996. July10. CO. A. Randal, 15, _ ETE 
Hyde Park. Improvements in phonautograph. Prov. ac- 
cepted July 28. 

10,661. July 24. G. C. Bingham, Alscot-road, Ber- 
mondsey. The combination of goer es pe and mechanism 
actuated by acoin. Prov. not accepted yet. 

11,082. Newton, Bream’s-buildings. (Elisha Gray, 
U.S.A.) An improved mode of an apparatus for trans- 
mitting electrically autographic messages, signs, and 
markings. Appn. with comp. not accepted yet. 

11,147. August 1. Leon le Pontois, 169, Fleet-street. 
ane poe my in the means or apparatus for transmitting 
and receiving, and for recording and reproducing speech or 
sounds, Not accepted yet. 

This all goes to show that the Volta Electric Associa- 
tions’s researches ending in success, stimulated invention 
in many quarters, and that among others, Mr. Edison, 
evidently encouraged by the results obtained in this in- 
strument, took again to experimenting with the phono- 
graph, and after trying wax covered with tinfoil for in- 
dentation, he abandoned that mode of recording, and also 
settled upon a cylinder of wax and the graving-out pro- 
cess, that confirming the correctness of Bell and Tainter’s 
conclusions, and as Mr. Emile Berliner states, in his 
interesting paper read before the Franklin Institute at 
Philadelphia, on ‘‘ The Gramophone,” May 16, 1888, the 
new Edison | napen cp and the graphophone appear to be 
practically the same apparatus, differing only in form and 
motive power. 

The ne as shown here is propelled mechani- 
nically. The whole has been designed to attain the best 
results with the fewest parts and absences of skilled 
attention. There is no electricity. An ordinary treadle 
like a sewing machine, rotates a speed governor. This by 
a leather belt communicates a constant speed to the 
rotating wax cylinder. A diaphragm of mica carrying a 
steel graver, called the recorder, is mounted in a metal 
holder, which by means of a revolving screw, traverses 
the wax cylinder, cutting a fine thread 160 to the inch; a 
mouthpiece attached to a flexible tube carries the sound 
vibrations to the diaphragm, which in time causes the 
graver or style to cut into the wax a series of depressions 
more or less frequent, and varying in depth according to 
the sounds producing the vibrations. These undulations, 
while so slight as to be scarcely perceptible, can neverthe- 
less produce in the diaphragm of the reproducer similar 
vibrations to the original sounds and give back, not once, 
es np aaa the words or sounds which were first re- 
corded. 

The very simplicity of the instrument startles us, but 
who shall say what its future may be, and what revolu- 
tions it may effect? Its introduction into every-day life 
marks a new era. Truly the unlimited reproduction of 
the human voice in speech and song is a most wonderful 
achievemment. When we consider its marvellous adapta- 
bility to modern life there seems to be no limit to its 
powers. A child = work it and communicate to those 
who love it, its childish prattle, or pressing the small 
cylinder refer in after lifeto howitspoke. Business men 
may carry on negotiations, recording each word spoken, 
and to prevent misunderstandings ‘as to what was said, 
by attaching to the telephone the instrument, words are 
recorded for future reference. The stenographer may 
read his notes to the graphophone, leaving it to dictate 
to others to write them out. 








NOTES FROM THE SOUTH-WEST. 
Machen.—An attempt has just been made to sell by 
auction the Waterloo Tin-Plate Works, Machen. The 
bidding started at 2000/., and ultimately reached 43007, 





There being no advance upon this latter total, the property 
was withdrawn, the auctioneer remarking that within the 
last six months offers of 5500/. and 60007. respectively had 
been refused for the works. 


Shipbuilding at Cardiff.—It is intended to restart some 
works on the banks of the Taff, which were erected some 
years since by the late Mr. J. Scott Russell, and which 
afterwards passed into the hands of Messrs. Morel 
Brothers, of Cardiff, who subsequently amalgamated with 
the Bute Shipbuilding, Engineering, and Dry Docks 
Company (Limited). This latter company started with a 
nominal capital of 175,000/. Its works are situated near 
the Taff and the Glamorganshire Canal, and are connected 
by direct sidings with the Great Western Railway, The 
river frontage is more than 500 ft., and an area of nearly 
four acres is covered. The works are fitted up with all 
the modern machinery and appliances for carrying on ship- 
building, repairing, engineering, and foundry work on an 
extensive scale, A jetty has also been erected on the 
river, alongside which steamers of any tonnage could lie 
with safety and receive repairs to hull or machinery. On 
the slipway accommodation is provided for several ships 
up.to 400 ft. in length, all of which could be constructed 
at one and the same time. The engine department has 
been specially poranged for the construction of engines of 
every description, The new company has already con- 
tracted to supply Messrs, Morel Brothers with a vessel 
to carry about 2600 tons. 


pans Tin-Plate Works.—A statement that these 

works are to be managed by Mr. E. Stanford is contradicted. 

ai R. C, Jenkins retains the management in his own 
ands. 


Cardif.—The steam coal trade has been scarcely so 
active, but a large business has, at the same time, been 
done. The best qualities have been quoted at lls, 3d. ; 
second-class ditto, 10s. 6d.; and best Monmouthshire, 
9s, 9d. to 10s. 6d. per ton. The house coal trade has been 
steady, with a good current of orders. Patent fuel has 
been in average demand. The inquiry for iron ore has 
been active. As regards the manufactured iron and steel 
trades, it may be observed that the local works have con- 
tinued well employed. Heavy section steel rails have 
made 4. to 41. 53., and light section ditto, 4/. 15s, to 
5l. 7s. 6d. per ton. 


The Bristol Grain Trade.—A new granary erected by 
the Bristol Dock Board upon Canon’s Marsh, at a cost of 
60,000/., and providing accommodation for 60,000 qrs. of 
wheat, received its initial consignment on Wednesday. 
The machinery, when worked to its utmost capacity, can 
receive and deliver 300 tons per hour. 


Great Western Maritime Ship Canal.—A meeting of the 
Swansea Chamber of Commerce was held on Friday, Mr. 
Alderman Tullock presiding. A deputation, consisting 
of Mr. .Baker, solicitor, Bridgwater ; Mr. W. V. Pugh, 
engineer, Bridgwater; Mr. M. N. Ridley, engineer, 
London ; and Mr. F. Eggan, engineer, London, attended 
the meeting for the purpose of bringing before the 
members a scheme for constructing a canal from Bridg- 
water to Seaton, on the coast of the English Channel, 
and eliciting opinion thereon. Mr. Pugh, the engineer, 
was called upon to explain the scheme, and he argued 
that the construction of a canal 45 miles long from Bridg- 
water to the English Channel would effect a great saving 
of time and money to shipowners and merchants. The 
promoters did not look to Swansea for very active support 
at the moment, but they wanted moral support. He 
hoped that the canal would be of some use to Swansea. 
The cost of a canal 125 ft. to 200 ft. wide, and 26 ft. deep 
would be 2,700,000/. ; the locks and harbours, 600,0001. ; 
the outside cost of the existing canal, 100,000/. ; and the 
agers and parliamentary expenses (exclusive of any 
unforeseen opposition), 50,0002. A revenue by tolls at 
1ld. per ton on a tonnage of 7,000,000 tons per annum 
would enable the canal to pay a clear dividend of 74 per 
cent. on the capital expended. Mr. Dixon feared that the 
scheme would bestow little advantage on shipowners. 
For instance, the freight from Swansea to Liverpool 
was 4s. 9d. per ton, and the prospect of paying 11d. 
per ton in toll to the canal was not one which the 
shipowners would contemplate with equanimity. Ter- 
minal charges were often complained of as being as great 
as the cost of transit, and this would be another serious 
charge on the shipowner. It was clear that a ship which 
made four voyages now would have to make five through 
the canal to earn the same freight. Mr. R. Marten also 
said the tonnage expected was over-estimated. Alto- 
gether the deputation experienced a somewhat cool recep- 
tion, although a vote of thanks was recorded. 


Milford Docks.—The entrance caisson at the new Mil- 
ford Docks was successfully removed early on Friday 
morning, and vessels can now enter the docks. The caisson 
has been in position some seven or eight years, and has 
acted as a cofferdam to exclude the water during the con- 
struction of the docks. The certificate of the Board of 
Trade enabling the dock company to commence business 
has been duly received. 

Mellingrifith Tin-Plate Works.—A company has been 
formed to take over the Mellingriffith Tin-Pate Works, 
formerly owned by Messrs. T. W. Booker and Co. Amon 
the shareholders in the new company may be mention 
Sir W. T. Lewis and Mr. H. W. Martin, of Dowlais. It 
is stated that the concern may ultimately be extended so 
as to include the Pentyrch Iron Works. 


The Forest of Dean.—The price of coal was advanced in 
the Forest of Dean on Monday to the extent of 1s. per 
ton. Colliers’ wages have at the same time been ad- 
vanced 5 cent. The tin-plate trade of the Forest 
isin a fairly good state, and prices show an improving 
tendency, 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
CompiteD By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1888, 

The number of views given in the ification Drawings ts stated 
in each cy ‘after ‘the price; none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

ies of Specifications may be obtained at 38, Cursitor-street, 

meery-Lane, E.C., either personally, or bemoan enclosing 

amount of F ips: and postage, addressed to H. er LACK, Esq. 
the advertisement of the 


The date of 
i ion is, in each case, given the 3 
Patent has been sealed, when the date of sealing is given. 
og ee ae Se time Soret a cunlasaeapenten, 
advertisement of the acceptance of a@ com: specification, 
ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


GUNS, &c. 


2580. H. H. Lake, London. (Z£. Hill, South Norwalk, 
Conn., U.S.A.) Improvements relating to Gun Car- 
riages. (8d. 1 Fig.) February 1, 1888.—The lower portion of 
the carriage A is hung upon a pivot a atone end, and supported 
on tracks B, B, so that it may oscillate in a horizontal plane about 
the pivot a. The upper or gun-supporting part Cis arranged to 
slide on the carriage toward or from its pivot. On the part Aisa 
cylinder F with a piston G, from which a rod H extends forward, 
and is secured to the;upper part C of the carriage. The cylinderF 
is supplied with compressed air to form a cushion to aid in resist- 
ing the recoil upon the discharge ofthe gun. Acartridge chamber 
I opens into the cylinder F, and is cl byaplug J. A eee 
K is introduced into the chamber I, and the breech closed ; the 
cylinder is then charged with compressed air. Electrical wires 
b, d connect with the cartridge chamber, so that an electric spark 
may be communicated to the cartridge. At the instant of dis- 
charging the gun, the cartridge K is exploded, delivering its force 
into the cylinder and against the piston simultaneously with the 
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discharge of the gun. By this explosion the pressure in the 
cylinder becomes instantly increased to a very great extent, and 
to that extent the resisting power of the cushion is increased. The 
cartridge may be prepared with varying grades of explosives, so as 
to make the complete explosion of the cartridge K instantaneous 
or prolonged, as may be desirable. The recoil resisting i 








second rod 28 is so arranged that when the hand lever 14 is 
raised into the position shown in Fig. 1, the forward end of the 
rod, which is -shaped, will act inst its rear end and 
force it forward one of the side cheeks 20 of the sear 19, 
thereby releasing the tumbling lever and allowing the striker to 
explode the cartridge. previously inserted in the barrel chamber. 
81 is a five-chambered cartridge magazine mounted to revolve on 
the stock bolt 6 and arranged within a cylindrical casing 32 in the 
stock. An opening 33 permits of the insertion of cartridges for 
oe the magazine 31, which for this pu is intermittently 
rotated by hand in order that each of its chambers may be suc- 
cessively brought beneath the opening to receive a cartrid 

35 ia a toothed wheel d to the front end of the ee 





magazine, its teeth corresponding in number with that of 
chambers in the magazine. 


It is intermittently rotated in one 














direction and brings each cartridge in succession into line with 
the opening 6 in the body 1. This action is effected by means of 
a pin secured to one end of a rod 37, the other end of which is 
jointed to one arm 38 of a lever. The other arm 40 of this 
ever extends into the path of the hand lever 14. When this 
lever is raised it acts against the lever arm 40 and causes the 
pin, which at this time rests against one of the teeth of the 
wheel 35, to rise and rotate the magazine 31 through one-fifth of a 
revoluton and bring a fresh cartridge into the top position. 44 is 
a feeder adapted to simultaneously transfer one cartridge from the 
chamber 12 of the breech-block to the barrel chamber and to 
transfer another cartridge from the magazine to the chamber 12. 
It is formed of three plates linked together to permit of its being 
bent in the direction of its length in order that it may accommo- 
date itself to the grooved ways 45 and 46 within which it works. 
(Accepted July 14, 1888). 

10,325. W. Anderson, London. Improvements in 
Loading Apparatus for Breechloading Guns, (8d. 4 
Figs.) July 23, 1887.—A is part of the breech end of agun. Ba 
shaft mounted transversely below it in bearings carried by the 
gun platform. B? is a ratchet-wheel on the shaft, and B3 a pawl 
engaging therewith. B4 is a sprocket-wheel on the shaft, and C 





may also be produced by applying to the cylinder a chamber L 
with which the tube M is connected, and so that the air which is 
forced into the cylinder will pass through the said chamber. The 
chamber L is charged with hydro-carbon, which the air passing 
into the cylinder will take up, so that the cylinder will be charged 
with a highly inflammable gas, which can then be exploded by 
electricity. The forward movement of the gun produced bythe 
elastic force of the cushion is arrested by the resistance of an 
auxiliary chamber N into which gas Yams through a small aper- 
ture e formed in the piston G, and through a valve, (Sealed 
June 1, 1888). 


9313. A. Longsdon, London. (F. Krupp, Essen, Ger- 
many.) Improvements in Hydraulic Brakes for 
Ordnance, [lld. 12 Figs.) June 26, 1888.—The piston-rod a 
of the brake cylinder b is bored out to receive the tubular valve c 
which is loaded with the spring d, and into which enters the 
conically formed regulating-rod ¢ fastened in the cylinder cover. 
Thedegree of conical form of the regulating-rod ¢ is fixed accord- 
ing to calculations. The seat / of the tubular valve c is situate in 
the body of the piston g which contains an annular cavity which 
is in connection with the front portion of: the brake cylinder 
through ports h. When the gun is fired, the pressure of the fluid 
caused by the recoil acts upon the inner end of the tubular valve 
c and raises the same from its seat, the piston (with the carriage) 


pct 








moving from the left to the right-hand in the direction of the 
arrow, the connection between the two sides of the piston being 
effected by the lifting of the valve c. The fluid can then flow by 
the passage and ports from the back side of the piston g towards 
the front, the passage for the liquid during the recoil being de- 
creased in pergortion to the increasing thickness of the fixed 
conical rod e, By this means the pressure is kept constant during 
the whole of the recoil and the strain caused upon the gun ca e 
and its foundation is considerably lessened. The loading of the 
brake valve cis so arranged as not to be greater than would corre- 
spond with the piston pressure that is necessary to keep the gun 
with the carriage in firing position on each elevation. (Accepted 


August 18, 1888). 

9998. R.C. Romanel, A. H. Williams, and F. Martin, 
London. Repeatin e. [lld. 20 Figs.) July 16, 1887. 
—1 is the lock frame or body provided with a hole 2 at its forward 
end for the attachment of the barrel 3, and with another hole 4 at 
its rear end for the attachment of the bolt 5 that secures the stock 
to the body. It is also formed with an opening 6 through which 
cartridges are passed from the magazine. The breech-block 
holds a cartridge within the barrel whilst it is being fired; 
it is journalled upon a pin and is provided with a striker 8 
operated in a forward direction, when released for firing, by a 
spiral spring 9, and in a backward direction by one arm 10 of a 
tumbler lever which is fitted upon the fulcrum pin 11, the con- 
struction and operation of this firing mechanism being substan- 
tially similar to that employed in a Martini-Henry rifle. 
breech-block is provided with a hole 12 of sufficient size to admit 
a cartridge (Fig. 1) 'which is pushed into it from the magazine. 
9 is the trigger pjvotted ‘gt. 26 ‘and’ jointed toa rod. A 


The | ing part 





an endless chain working over it and over another sprocket-wheel 
D' on ashaft D. D? isa pinion on the shaft D working into rack 
teeth on a curved bar E, which is held between guide rollers 
on this shaft and other guide rollers on a shaft below it. The 
rear end of the curved bar is also similarly held between other 
ide rollers G, G; it has also jointed to it the tray H, which can 

e clamped to it in any position. I isa three-wheel barrow with 





side uprights, at the top of which are notches for trunnions K! at 
the sides of a tray K to lie in. Around the bottom of the tray is 
an inwardly projecting flange for the rear end of a projectile to 
rest against. Lis a readily removable stop upon the handle of 
the barrow, by which the projectile can be held steady in the tray 
as the barrow is — wheeled from one place to another. Notches 
are provided in the sides of the tray H, into which the trunnions 
K! of the tray K enter when the harrow is wheeled into the 
position shown in the figure. When the parts are in the position 
shown and the shaft B is turned by the crank handles upon it, 
the tray H lifts the tray K and projectile within it away from the 
barrow and carries them, as shown by dotted lines, into ition 
for the projectile to be loaded into the breech end of the gun, 
(Sealed August 10, 1888). 


10,836. C. A. McEvoy, London. Improvements in 
Electrical Firing Mechanism for Or ce. (8d. 3 
Figs.) August 6, 1887.—Fig. 1 isa longitudinal section of a breech- 
block of a breechloading gun, fitted with a — pin, which is 
held back by a spring and drawn forward by a solenoid whenever 
the battery circuit is completed to bring its forward end into con- 
tact with the primer carried by the base of the cartridge with 
which the gun is loaded. Ais the rear end of a cartridge case 
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carrying at its centre an electrical primer B. C is a screw breech- 
block. D is a metallic rod poets, centrally through it. At the 
rear end of this rod is a head D'.’ This head and part of th 
length of the rod D is of iron, whilst the front arpa of the rod 
is of non-magnetic metal.  E is a coil of insulated wire surround- 
of the rod D. ‘ G is a spring interposed between 
end of this casing and the head D' of the rod D. K is 
lated wire carried through the cover I, and bro 
‘with the metallic casing F!.’ L is a disc of ineula 
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the front end of the breech-block, having a hole through its centre 


through which the front end of the roi D passes. One end E' cf 
the wire coil Eis secured to the metallic casing F ; the other end 
is carried bony -y the insulating casing H and coupled to a 
metallic spring E* carried by the exterior of this casing, and 
which comes into contact with the metal of the breech-block. 
Normally the rod D is held back by the spring G. When the 
battery circuit is completed the current passes from one pole 
through the wire K, casing F, wire coil E, and through the breech- 
block and to the other pole of the battery. The current pass- 
ing through the coil draws the rod D forward and brings its front 
end against the primer B. The current then passes direct from 
the casing F through the spring G to the rod D, and thence to the 
primer. Fig. 2 shows the trigger of the firing mechanism of a gun 
and a solenoid coil for pulling the trigger when the gun is to be 
fired. A is the ordinary pistol handle, B the trigger, C an iron 
rod jointed to the back of the Steere and passing into the centre 
of a cylindrical coil D of in wire contained in a cavity in 
the pistol handle. The rear end of the wire coil is coupled to the 
metallic casing E in which the coil is contained, and an insulated 
wire is led from this casing to a firing key, and so to one pole of a 
battery. The other end of the wire coil is led through the front 
end of the casing E and secured to a metallic ring » which isin 
contact with the metal body of the pistol handle, from which an 
insulated wire is led to the other pole of the battery. (Accepted 
August 4, 1888). 

13,029, T. Nordenfelt, London. 
Fuzes for Projectiles. [8d. 1 Fig.j September 26, 1887.— 
a@ is the piece which screws into the projectile. bis a ping which 
closes the chamber a! ; it is hollow and perforated on all sides and 
is filled with explosive b'.. Within the chamber a! is mechanism 
for firing the shell by percussion consisting of a pellet ¢ bored 
through and cylindrical externally ; it is loaded with explosive at 
cl and is tipped with fulminate at c?. The pellet at its outer end 
is embraced tightly by a metal ring d which is split longitudinally 
from end to end. The inertia of this ring causes it, on firing, to 
pass completely on to the pellet, and the momentum of both pellet 
and ring when.the projectile strikes brings the fulminate c? 
against the point a2 at the fore end of the chamber a!, and ex- 


Improvements in 
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plodes it, — the composition c' and !, and so the fire passes to 
the bursting charge of the shell. The chamber likwise receives 
upon it a split ring ¢; this on firing along the pillar, and 
in so doing it strikes upon a percussion cap f', which is inserted 
intoa perforation in the time ring f. /2 is a groove on the rear 
face of the time ring ; itis loaded with explosive. The groove does 
net pass completely around the ring, and the cap /' when exploded 
fires the composition at one end of the groove. The fire burns 
along the groove until it reaches the ‘e a* in the piece a, 
which passage is also rammed full of composition, and the fire 
ane ad along ie Eons igni the composition }b! and the 
ignition of the bursting charge of the shell immediately. follows, 
(Accepted August 4, 1888), 

16,833. B. W. Stevens, Birmingham. Line-Throw- 
ing with a Gun or Rifle. (8d. 5 Figs.) December 7, 1887.— 
@ is a breechloading small arm, with a rifled , 0 is a line- 
throwing projectile, with a conical-shaped head b*, rod or spindle 
03, line stop b4 in the form of an elongated collar at the tail end 
of the projectile. D5 is an 
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ular and rear extension of the rod 
b3, upon the end of which the bullet fixedly attaches itself, when 
it is expelled from the arm by the explosion of an ordinary car- 
tridge. The bullet c is provided at its rearend with a hole c? for 
facilitating the bullet in drawing itself over the end b4 of the om 
jectile. The stop collar 54 is of a little less diameter than the bore 


of the arm ; so that on the powder or cartridge d being exploded, 


e? 4? 














RRA AWN 


Sos 

Saas | ys 
IPOS LES O 

MEL LLL 


the soft metal of the bullet is driven both upon the angular tail 
end and around the stop collar, thereby making the projectile 
poe of the motion of the bullet, which is made to rotate about 
ts own axis, by being forced through the riflings of the barrel. 
eis the line, with a supplementary thicker fore part e4, to resist 
the snatch on the firing of the arm. The connection between the 
fore é of the said line e, and the projectile, is made by a loop 
e4, which is threaded over the head, and then drawn around the 
fore part of the rod, next to the head. fis a box-like carrier, in 
which the line made up into a ball is inclosed, and which is sus- 

nded from the barrel and fore part of the arm by a clip. 
{Sealed July 13, 1888), ° 





VALVES, 


$808, E. Hafner, Mulhouse, iggy 9 A Novel 
Construction of Safety Valve. (8d. 5 6.) June 18, 
1887.—The improved safety valve comprises a seating A having 
two distinct bearing faces a and b; a ring valve B to fit the bear- 
ing face a forming part of a disc B' and a plug C ; and an outside 
movable bell D to sit upon the other seat }, being guided by the 

jugs. en an excess of pressure is produced in the boiler the 
valve B B! and C, which is weighted according to the diameter of 
its seating, rises. The escaping steam cannot at once find an out- 
let as it is retained in the d within the inner walls of the bell 
D, it therefore exerts pressure on the disc B'; the surface ot which 
is greater than that of the ring valve B, Should the pressure in- 
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[Sepr. 28, 1888. 








crease beyond the limit of the weight, the valve B B! C alone 
will rise until the upper part of it comes in contact with the bell D, 
which then also with the valve to allow the escape of the 
steam, the bell D — kept in its raised position until the equili- 
brium between the weight on the valve and the indicated re 
of the boiler, is re-established. As soon as the boiler is relieved of 
the excess of pressure the bell and the valve resume their normal 

















GUT LW 


Hy Hi 
i ' 





acwerere, 


aw | 
positions. In Fig. 1 the valve is shown as arran; 


for being held 
down by weights or levers J. In Fig. 2 the valve is shown pro- 
vided with a spring H inclosed in a casing I as for a locomotive 
boiler. In the latter case the.valve is provided with a small auxi- 
liary stop valve F covering the steam aperture G and which pre- 
vents the boiler from ps itself in case of breakage of the 
pressure spring. (Sealed June 20, 1888). 


13,649. C. L; Braithwaite and I. Braithwaite, 
Kendal, Westmoreland. Im Appa- 


ratus for Contro and Re; the Discharge 
of Water or other Liquid ogy Tend 
or Pressure below that of the Initial 


+ ie ©. (8d. 
is the inlet, C the outlet. The enter- 
ing liquid impinges against a diaphr valve D which rests 
normally upon the seat b and is provided at its centre with a hole 
d. This hole serves to allow the incoming liquid to pass into the 
chamber E behind the dia) ~~ = The liquid entering the 
chamber E tends to press the diaphragm against the seat b and 
thus prevent further inflow past the seat. chamber E com- 
municates with the main chamber F by a passage e which ter- 
minates in a conical —s e' that is adapted to be closed bya 
controlling valve G' carried by a controlling lever G* pivotted 
atg', The lever G2 is connected by a rod g? to a second diaphragm 
H and to a rigid metal plate H+ behind it. The rod g? passes 
through a hole @ which allows liquid to pass from the main 
chamber F to the front face of the rheven . When the liquid 
is py J drawn off to an extent corresponding to the full capacity 
of the inlet B, the inflowing liquid overcomes the resistance of the 
weight or spring behind the diaphragm valve D, and lifts the latter, 


8 Figs.} October 8, 1887.—B 
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fiowing freely over the seat band passing through the main chamber 
F without moving the diaphragm H. The latter being in its 
lowest position as shown in dotted lines, the controlling valve G 
is consequentlyfopen, and the pressure of the liquid in the chamber 
Ecannotrise much above that in the main chamber F, as the hole 
din the diaphragm valve D has a smaller area than the discharge 

e. en the amount of effluent liquid is reduced an 
increase of pressure takes place in the main c ber F, and con- 
sequentiy the diaphragm H in connection with this chamber is 
distended more or less according to the amount of the increase. 
This distension closes the controlling valve G, and by reducing 
the discharge from the my ecauses a corresponding increase 
of pressure in the chamber FE, and a resultant partial closing of 
the inlet extension by means of the diaphragm valve D. e 
controlling valve being entirely closed causes an equilibrium of 
pressure in chamber E and inlet B, and as the surface 
of the diaphragm D exposed to thie pressure in the chamber 
E is much larger than the surface e: to the same pressure 
in the inlet extension, this acts to close the diaphragm valve D. 
The latter will be reopened as soon as the pressure in the main 
chamber F is reduced by a discharge of liquid therefrom. The 
omeee at the outlet C is thus the same, whether much or little 
iquid is being drawn off. (Accepted August 18, 1888). 


J. B. woe, W. Whiteley, and C. 
Huddersfield, Yorks, ANow or improved 
and Water Reducing Valve. (8d. 

the inlet, and 





13,748. 
Whiteley, 
Automatic Steam 
1 Fig.) October 11, 1887.—A is the steam chest, 
© the outlet. Within the entrance part of the steam chest isa 
high-pressure valve D connected to a vertical spindle E carried on 
the end of ashort arm F having ite fulcrum at G on the top of a 
pillar rising from the steam chest. Near the outlet part of the 
steam chest is a piston H working in acylinderI. To the piston 
is attached a piston-rod J whose upper end is connected by a pin 
to a horizontal lever K hinged at L toa bracket rising from the 
steam chest. An adjustable weight M is placed on one end of the 
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horizontal lever for the purpose of setting and adjusting the piste 
to a given pressure. The action of the apparatus is as follows: 
The piston H is set to be raised by a given pressure of steam. 
Wien ctnnen oe rereee oben a ee steam chest it 
through the pressure valve e steam 

it is free to act upon the bottom of the piston H 
or water exceeds the gives premsee the piston 
piston-rod lifte the weighted end of the lever K 
or opposite end N to press upon the upper end of 


the valve D in such a manner as to reduce the 


MISCELLANEOUS. 

5583. H. Liepmann, London. Improvements in 
Galvanic Batteries. (3d. 16 Figs.) Anil 16, 1887.—This 
invention relates to the forming or moulding of compound carbons 
for batteries. (Sealed April 27, 1888). 


5867. W. Kingsland, on. 
Ba 8 Figs.) April 22, 1887.—This 


Secon tteries, (8d, 
invention relates to an improved method of clamping the plates 
with platinum foil contact pieces. (Sealed May 11, 1888). 


7495. P. C. Gil London. Improvements in 
the Manufacture of and [6d.} May 23, 
1887.—This invention relates to improvements in the conversion 
of crude pig iron into — iron or steel in basiclined open-hearth 
furnaces by means of phosphoric or other impure ores of iron. 
The improvements consist in adding with the charge of pig iron as 
much lime or limestone as can possibly be used consistently with 
keeping a fluid slag, and from seven to eight times as much iron 
ore or oxide (which may be phosphoric) as there is phosphorus and 
silicon in the pig, for the purpose of effecting the greater part of 


Improvements in 


the purification of the piz iron as it melts in the furnace. (Sealed 
June 1, 1888). 
7813. F. Bosshardt, Manchester. (G. t, Ham, 


France.) Improvements in the Method of 
and Sugar. [6d.] May 28, 1887.—According to 
this invention the impalpable charcoal used for filtering syrup 
which, when spent, was sold as a manure, is now calcined and 
washed, The granulated charcoal thus obtained can be used 
_— for clarification in place of impalpable charcoal. (Sealed 

wne 8, 1888). 

8104. E. Lightowler, Southport, Lancaster. Im- 

rovements in Methods of Tidal Waters, 
Espee Applicable for Sandy Sea es, and in 
Apparatus therefor. (8d. 3 Figs.) June 6, 1887.—The tidal 
waters are retained by means of a breakwater (two forms of which 
are shown in the accompanying illustration) in the form of a 
hollow tube of concrete. improved tubular breakwater B is 
provided on its sea face at or about high water level with down- 
wardly projecting inlet openings E leading from a shallow depo- 
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siting channel E!, and on its land face at the same level with 
syphon-like outlets F, whereby the sand and other matter carried 





up by the tide is deposited in still water within the breakwater, 
while the water is syphoned over and forms a tideless lake G on 
the land side of the breakwater. The artificial lake G may be 
thoroughly and patennly flushed by opening the valve D of the 
depositing canal during low tide and by opening a sluice H cover- 
ing the upper end of ach 1h A tion C exists between 
the de ing canal and the deep-sea channel for flushing the de- 
positing channel. (Sealed July 6, 1888), 


14,511. N. Dymocoff and T. S. Bourmow, Paris. A 

for Shafts or Jouw Automatically 
Adjustable by Fiuid Pressure. (8d. 4 Figs.) September 
30, 1887.—This invention relates to bearings for shafts or journals 
so arranged that the displacement resulting from wear brings 
liquid under pressure into action to restore the shaft or journal 
to its proper position. Fig. 1 shows a vertical section of a step 
bearing in which a layer of liquid L under pressure is interposed 
between the bottom surface of the shaft and the surface of the 
bearing. When by leakage or otherwise this liquid becomes 
diminished in volume, the shaft, in sinking to a corresponding 
extent, will press with its bottom surface upon the stem S of a 
valve K, and, in opening this, will cause a fresh quantity of liquid 
under pressure to enter from the chamber R which is supplied 
through the passage C, conrected in any suitable manner with the 
supply of liquid under pressure. By this means the shaft will be 
again raised to its normal position, whereupon the spring R or 
equivalent device will force up the valve K again so as to close the 
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supply. Packing rings B, B prevent the escape of liquid between 
the shaft and the side surface of the step bearing. ould at any 
time the suppl of liquid under ipororate cease, the shaft will be 
carried by the bottom surface of bearing in the usual manner. 
Fig. 2 shows the application of this invention to the side surfaces 
of the shaft and its bearing. ree valves are atran round the 
circumference of the shaft, so that according as this tends to a 
mee the one or the other side, it will force open the correspond- 
ing valve so as to admit fluid pressure until the shaft has been 
brought back to the central position. . 8 shows the application 
of this invention to the adjustment of the brasses of horizontal 
bearings as they become worn. In this case the brass M is carried 
Q to which is attached a piston in a small cylinder O, 
commun! ee ee L with the chamber of the valve K, so 
that as the owing to the wearing of the brass, the con- 
sequent forcing open of the valve K will cause the piston to force 
forward the w: O so as to raise the brass to make up for the 
wear, ( July 28, 1888). 


15,909. W. R. Lake, London. (H. B. Ford, New York, 
nna to paratus for the S ot eae fed, 
an 1+} 0. 

5 Figs.) Apperet 21, 1887. — Tavention relates to a burner 
which is‘intended for heating purposes, in which the vapour of oil 
or the ur of oil mixed with steam is caused to mingle with 
an current of air, and in which the mixed air and o 
vapour, or mixed air, oil vapour, and steam, being ignited yields 
an intensely hot and smokeless blue flame; also to a tank of 
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A is a vaporising chamber preferably circular in form and pro- 
vided with a downwardly extending tube B. From a central 
tubular projection C, on the tube B, extend radially hollow arms 
D closed at their outer extremities and there terminating in sup- 
porting feet E. Entering the projection C is a smaller tube F 
which extends up through the tube B and into the chamber A, 
The tube F communicates di ly with the hollowarms D. In 
the upper sides of arms D are orifices G. H is a cylindrical 
casing resting upon shoulders formed on the feet E, and extending 
up to the lower side of the chamber A, At the upper part of 
and extending around the casing is an orifice I, closed by ascreen J 
of wire gauze. Lis a tube which passes through the casing H, 
and communicates with the tube B, and with the oil tank. The 






B, and forms a thin layer covering the bottom of the vaporising 
chamber A. A small woe of easily combustible material is 
laced in the. trough and ignited. The chamber A is thus 
heated and the vaporisation of the oil therein started. The oil 
vapour as it is produced descends through the tube F and enter- 
ing the hollow arm D escapes into the casing H through the orifice 
G. Air, meanwhile, enters the casing through the large intervals 
M between thearms. The mixed air and vapour rising up through 
the casing H escapes through the orifice I, and are ignited out- 
side of the orifice. The heat thus produced greatly raises the tem- 
perature of chamber A, and so hastens the volatilisation of \the 
oil until the latter becomes vaporised about as fast as it enters. 
The flame then completely surrounds the periphery of chamber A. 
(Sealed July 6, 1888), 
17,561. F.T. J. Schneider and C. R. Werth, Berlin. 
Improvementsin Apparatus for Converting Recipro- 
into Rotary or Rotary into Reciprocating 
Figs.] December 21, 1887.—The disc a is pro- 
vided with teeth c on less than half its circumference, gearing 
with teeth ¢ on the inside of the ot d. The width at f of the 
loop d is equal to the diameter of the disc a, and the top and 
bottom of the loop d are round to corr nd with thedisc a. The 
loop d forms part of the piston-rod e, and the length of the loop d 
at g h is equal to half the circumference of the disc a. In opera- 
tion, when the device is in the position shown in Fig. 1, the plain 
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portion of the disc a fits into the semicircular curve at the top of 
the loop d, and if the disc a is turned from left to right the teeth c 
of the disc @ will gear into the teeth on the left side of the loop d, 
and will raise the loop and piston-rod e. When the disc a has 
turned through 180 deg. it will be in the position shown in Fig. 3, 
with its teeth in position to gear with the teeth on the right side 
of the loop d, and on turning further the disc will force down 
the loop and n-rod to the position shown in Fig. 1. Two 
outside teeth of the disc a gear at the same time into the loop d, 
60 that there is no dead point, (Sealed July 20, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the neg ee time, and 
reports of trials of patent law cases in the Uni! States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Coat In WESTERN AUSTRALIA.—In March it was an- 
nounced in Western Australia that Messrs. Ross and 
Preston, while prospecting for minerals on the Donelly, 
near Augusta, in the southern portion of the province 
came across a substance like coal. At first it was alleged 
that the mineral was only. black lignite, but on trial it was 
found to burn freely. Eight different places were tried 
for the deposit, and each gave samples. Eventually 
a ton was tried on one of the Peninsular and Oriental 
steamers which called at. Albany, and the opinion was ex- 
ressed that the substance was better than ordinary coal 
for fuel. This led to an examination of the district where 
the discovery was made, and the indications were found 
to be favourable to the existence of large deposits of coal, 
the strata of the country e2 similar to that existing on 
the coalfields of England. The substance on trial burnt 
ightly, with a clear flame ; there was a prevalence of gas, 
and littlesmoke. Encouraged by this, the discoverers had 
several anal made, with the following results: 
Analysis by Mr. H. J. nt, Brown, Government geologist 
of South Australia: ‘‘ Water, 13.80; hydro-carbons, 
38.81; coke, 45.44; ash, 1.86; total, 100.00. A _— 
of lignite, something between a coal and Sapitor tter 
than coal, as it contains more gas, more coke, and less ash 
than ordinary coal.” Analysis by the late Mr. C. New- 
berry, of Melbourne: Water, 15.85; soluble matter, 
20; ash, a total, cog 8 page 
in any quantity a ve poten » Analysis r. G. 
o. J eon Sout Australia: ‘‘ Hydro-carbons, 





special ion for holding a supply of oil for the burner. 





Goyde q 
36.64; coke, 43,92 ; water, 19.43 ; total, 100, 
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SUBMARINE MINING. 
By Lieut.-Colonel Bucxnii1, R.E. (Ret.) 
(Continued from page 169), 

Tue ATTACK ON AND DEFENCE OF MINED WATERS. 
Tue defence of mined waters must usually be 
effected by a powerful artillery fire, but the guns 

must be of the proper quality for their targets. 
The necessity of mounting heavy armour-piercing 
guns is universally accepted, as evidenced by the 
costly forts and batteries which have been erected 
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| being kept out of the range of the attacking artillery 
as long as possible. 

Steam yachts and harbour tugs would answer 
well, and a number of quick-firing guns should be 
kept in store for their armament. 

Assuming that the defenders possess torpedo 
boats, these should not be employed in repelling 
boat attacks. Unless they are nearly submerged 
and of the almost invisible type, they should be held 
in reserve to act against large vessels during the 
later stages of the operations when the defenders’ 
artillery has been crippled, and the waters have been 
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Fig.94. 


























throughout the world wherever harbour defence 
has received attention. 

But an attack on mined waters must be delivered 
by small craft ; and, as it is not desirable to crack 
nuts with steam hammers, the artillery to ward off 
such attacks should include a large number of 
quick-firing guns, such as the Hotchkiss or the 
Nordenfelt. These guns should be so placed on 
shore that they are not inconvenienced by the 


“smoke from guns of heavier calibre, and should be 


80 mounted as to remain under cover until the 
moment they are required. Moreover, smokeless 
powder should be used in their ammunition. But 
attacks should often be met afloat, especially where 
the mined waters are some distance from the shore. 
In such event, quick-firing guns should be mounted 
on a number of small steamers, this defence flotilla 








Thus when the lights are used for searching pur- 
poses, the costly catoptric, or dioptric, or cata- 
dioptric lantern can be exposed; but when the 
light is used for illuminating the waters near at 
hand, the lamp should be lowered under cover, and 
the plane mirror raised. 

The small steamers already mentioned would act 
on outpost duties in advance of the mined waters, 
and the search lights would greatly assist them. 
Some of the larger patrolling steamers might with 
advantage themselves carry electric lights, say, 
60 cm. Mangin lanterns containing inclined hand 
lamps and are lights, each possessing a power of 
about 20,000 standard candles. 

The first step taken by the attack would be a 
heavy artillery fire, delivered on those portions of 
the defence which are within range and exposed to 
fire. This would be done by daylight. Toattempt 
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any boat attack before the artillery defences had 
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been crippled as far as possible in this 
manner, would invite defeat. The patrol- 
ling boats could not hope to offer an effec- 
tive resistance in the advanced zone, 
except for a short time. They would 























retire as soon as the attacking flotilla had 
reached the waters within range of the 
quick-firing guns on shore. Good range- 
finders would be most useful at this stage, 
as also efficient night sights for the guns, 
An attack which must always be in the 
nature of a forlorn hope may then be 
repelled before any serious.damage is done 
to the mines or their gear. 

Actual war can alone decide whether 
such attacks can ever succeed against an 











partially cleared of mines. Atsuch a time a reserve 
of defensive power would be of great value. As 
attacks upon mined waters are probable at night, 
the defence must be well supplied with powerful 
electric arc lights to search for and discover the 
positions of the attacking flotilla and of the larger 
vessels in support. Those lights, which are used 
principally in connection with the artillery, should 
be under the charge and control of the battery or 
fort commander. Those again which are provided 
specially to aid in firing the mines at the correct 
moment, should be under the control of the ofticer 
in charge of the mines. When an attack has been 
developed, the quick-firing guns of the foe might 
soon destroy the electric lights on shore, and means 
should therefore be taken to use plane mirrors as 
reflectors when the foe comes to close quarters. 





energetic and well-conducted defence. 
Operations of this nature undertaken in 
time of peace are probably more mislead- 
ing than instructive, They leaveso much 
to the imagination of the umpires. 
Creeping for Cables and destroying them by means 
of explosive grapnels fired by electricity is a trust- 
worthy method of attack, and asit can be undertaken 
by small row-boats, the element of surprise assists 
the operation on dark nights when boats cannot 
readily be discovered. In order to throw difficulties 
in the way of such a method of attack, the waters 
in front of the mined areas should be liberally sown 
with pieces of old cable, lengths of chain, &c. ; and 
these bottom obstructions become more efficient if 
they are connected with small sinkers here and there, 
and with submerged buoys between the sinkers, 
The loops of dummy cable or of chain thus formed 
near the bottom are bound to catch the grapnels. 
Sweeping for Mines by boats in pairs, with drift 
ropes or nets between them, is a most difficult 
operation to carry out at night, and it would of 
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course be impossible to perform it successfully by 
day under a hostile fire. 

The Attack by Countermines finds many advocates, 
and its efficiency is fully believed in by a number 
of naval officers whose opinions on such a subject 
should carry weight. Nevertheless it cannot be 
denied that the methods usually adopted in Europe 
for laying countermines are crude, and that any of 
a number of small accidents which are nearly certain 
to occur on active service would cause the failure 
of a boatload of countermines. To lay a string of 
mines from a boat is a most difficult operation at 
the best of times, and in full daylight, and to do 
so successfully at night, during the excitement, 
smoke, and turmoil of an actual engagement would 
be scarcely less than a miracle. The Americans are 
developing a system which promises to act much 
better. It is proposed to employ the air gun now 
being perfected by Captain Zalinski, United States 
artillery, and to mount three of them on a steamer 
specially adapted for countermining and other siege 
purposes. This vessel is designed to have a 
moderate speed, a draught of 15 ft., good beam, 
and low freeboard. Her displacement to be about 
3500 tons, and her under-water hull to possess an 
extreme cellular subdivision, and a double bottom 
18 in. deep, extending to a height of 2 ft. above the 
water line. This double bottom to be filled with 
cocoa fibre cellulose, which quickly swells and fills 
any shot-hole through which water might otherwise 
enter. Her topsides to be armoured to 4 ft. below 
the water line, and her deck to be turtle-backed 
and covered with 5 in. of steel, the armouring 
weighing a little over 1000 tons in all. Her three 
air guns to be capable of throwing shell containing 
100 lb. charges of high explosive to ranges of at 
least two miles, and larger charges to shorter 
distances, 

The designer considers that 100 lb. of blasting 
gelatine will destroy all mines within a radius of 
50 ft. He proposes that three air guns should be 
mounted side by side in the fore part of the vessel, 
the two outer guns being so arranged that they 
can be traversed a few degrees outside the central 
line of direction. 

It is intended that the vessel shall anchor outside 
the waters supposed to be mined and take up any 
required position for the operation of counter- 
mining. ‘The range being settled, the outer guns 
can then have their traversing gear so adjusted 
that their shells shall drop 100 ft. on either side of 
the shell from the central gun. A volley being 
fired, the range is altered by 100 ft., and another 
volley delivered. The traversing of the outer guns 
is altered when required, so as to retain the same 
width of countermined channel at all the ranges. 
In this way a channel 100 yards wide and two 
miles long can be countermined in two hours with- 
out shifting the vessel, 160 shell being expended 
per mile. If desired, shells specially fitted with 
releasable buoys can occasionally be discharged 
from the outer guns, and the channel be thereby 
buoyed asit is cleared. About 20 tons of ammunt- 
tion, costing 6000/., would be expended per mile of 
cleared channel. 

Captain Zalinski states that the range is practi- 
cally unaffected by the slight alterations in the 
elevation of the guns, which would be caused by 
the vessel pitching at her moorings, The vessel 
would carry as additional armament a number of 
quick-firing cannon and machine guns. 

It is evident that countermining operations, even 
when undertaken from a distance by such a vessel, 
cannot be successfully performed by daylight so 
long as the artillery defences exist ; and consider- 
able uncertainty would attend the operation when 
conducted under cover of darkness, however care- 
fully the ship is laid by compass bearings or by 
lights on shore, should they exist. Sweeping and 
creeping could never be undertaken by daylight, 
within range of the shore, so long as the defence 
retained the power of bringing machine gun fire to 
bear upon the boats. In sho.'t,'the whole of the 
work connected with the attack on mined waters is 
so difficult and hazardous that we may fairly doubt 
the probability of these operations ever being 
seriously undertaken until the forts and batteries 
have been demolished and the defence thoroughly 
demoralised. Nothing of the kind occurred during 
the American War of Secession, when the vessels 
either ignored the mines and took their chance, or 
attacked the stations by forces landed for this pur- 
pose, or remained outside; and of these three 
courses, the latter was generally pursued. 

Illumination of Fortified Harbowrs,— Neverthe- 





less, as the attack of mined waters at night is so 
favourably viewed by many experts, the defence 
must be arranged so as to offer a strong resistance 
at that time, and the illumination of the mined 
waters and of the waters in advance of the mines 
becomes important. 

The French have devoted much attention to 
this subject, and have, it is believed, erected a 
number of powerful electric lights at each of their 
sea fortresses. We have done the same, but in a 
less pronounced manner; and when we consider 
the great cost of these lights, their extreme vulner- 
ability to machine and other fire, and the incon- 
venience to the defence flotilla which their inju- 
dicious use may often occasion, it would appear 
desirable to limit the electric lights to a moderate 
number at each harbour. Some experts consider 
that there cannot be too many of them. This is 
probably a mistake. As before stated, such a light 
should act direct from its lantern when used for 
searching purposes; but when a hostile flotilla 
comes to close quarters, these expensive lanterns 
should be lowered under cover and an arrangement 
raised whereby the ray of light can be reflected in 
any desired direction by a cheap plane mirror that 
can be readily replaced when broken. 

The following arrangement has been worked out 
by Messrs. Day, Summers, and Co., Southampton, 
from a design by the writer. The apparatus is 
placed in a pit behind a parapet. A masonry 
pedestal in the centre of the pit (see Figs. 92, 93, 
and 94) carries a pivot round which a turntable 
F revolves on rollers G: The pivot is secured 
to a ring on which G G roll, and round which 
is placed a brake strap for holding the turntable 
by the handle K whenever required. The turn- 
table can be revolved by a handspike H directly 
K is released. A carriage, fixed to the turntable, 
supports on the trunnions D two girders framed 
together at their ends and connected by a ring at 
the centre. This frame can be clamped in any 
position by the are and screw E. An electric lan- 
tern A is supported at one end of the framed 
girders on trunnions L, and is capable of vertical 
adjustment by the handwheel M. A plane mirror B 
is supported on trunnions N at the other end of the 
frame and can be adjusted vertically by the hand- 
wheel O, or, if flashing signals are required, the 
mirror can be moved quickly in altitude by the 
handle P. A platform Q, bolted to the carriage, 
supports the operator. : 

When the apparatus is out of action the frame is 
brought into a horizontal position and everything is 
then under the crest of the parapet. When it is to 
be used as a search light the lantern end of the 
frame is raised and the light works direct from its 
lantern over the crest of the parapet. When it is 
desired to lower the lantern and protect the light 
the carriage is turned round, the lantern lowered, 
and the mirror raised. The electric connections 
are not shown. There is no difficulty. The wires 
pass through the centre of the pedestal and the pivot 
and are carried direct to the lantern, thus avoiding 
any sliding connections outside the lantern. 

There is a certain loss of light when a mirror is 
used. The quantity of light reflected from polished 
metal surfaces is greatest when the angle of inci- 
dence (between the ray of light and the normal to 
the surface) is small, but an exactly opposite result 
is obtained with non-metallic surfaces, such as 
water, glass, &c. The percentages of light reflected 
from various surfaces are as follows : 








Angle of incidence ... 75 deg. | 60 deg. 45 deg. 30 deg. and under 
Water .. ee ../2lpoe |66pe} .. 1.8 p.c. 
Glass .. an --| 80 p.e. [11.2 p.c.! 4.5 p.c, 2.5 p.c. 
Polished silver nearly 90p.c. 








Glass with a silvered back acts nearly as efticiently 
as polished silver, and the silver does not tarnish, 
the air being thoroughly excluded from it. Glass 
is therefore greatly preferable to metallic mirrors. 
At long ranges there is a loss of light due to disper- 
sion caused by want of absolute parallelism between 
the two glass surfaces, and I have calculated that 
this loss reduces the efficiency of a glass mirror as 
per following Table ; 


Glass Mirror Silvered on the Back. 





deg. | deg. deg. | deg. 


gz 
Angle of incidence .. ..| 7 © | 60 45 80 and under 
Efficiency at short range..| 88.9 | 89.7 | 90.5 | 90.9 
eres" ce is 77 84 86 
| i 








These results were obtained thus : 
Let a ray of light, power 100, fall on a glass 





mirror atan angle of incidence 45 deg. (see Fig. 95), 
4.5 per cent. will then be reflected (see Table I.) 
from the front surface, and 95.5 per cent. will 
penetrate the glass to the back surface in a direction 
depending upon the index of refraction (about 1.53 
for plate glass), so that the 


Sin L incidence+sin L refraction=index, 
or in above example, 
Sin 45 deg. +sin a=1.53, 
consequently 
=27 deg. 30 min. 
From Table I. the amount of light reflected from 
the silvered surface will therefore be 90 per cent. 







Fig 95. 


Plain surface 


of 95.5, say 86, and nearly 84 of this will go away 
from the top surface of the glass nearly parallel to 
the 4.5 ray. As, however, the glass surfaces can 
never be absolutely parallel, these two rays, as well 
as the smaller third ray, will gradually diverge, and 
the power of the reflected ray at 45 deg. will there- 
fore never exceed 84 per cent. except at short 
ranges. 

Similarly, it can be shown that the- principal 
reflected ray for angles of incidence of 30 deg. and 
under, and 60 deg. and 75 deg., are 86 per cent., 
77 per cent., and 59 per cent. respectively. These 
figures demonstrate the advantage of using glass 
mirrors, so that the angle of incidence is small. 
The arrangement already described does this, the 
mirror being so placed that the reflected ray when 
directed on the horizon from an emplacement near 
the water level makes an angle of 36 deg. with the 
principal axis of the frame carrying the mirror and 
lantern, the angle of incidence being only 18 deg. 
Not less than 86 per cent. of the light is therefore 
reflected (see Table) when the outer glass surface is 
clean and dry. 

Means should be provided for rapidly replacing 
the plane mirror if it be shot away. 

Passing to the lantern, the catoptric arrangement 
designed by Colonel Mangin, of the French Corps 
du Génie, is probably the best, although it is said 
that a good dioptric lamp has been known to beat 
it. But the focal distance of the carbons isso much 
shorter in most of the lanterns fitted with con- 
centric prismatic rings of glass that it is most 
difficult to obtain and keep the light at true focal 
length. In the catoptric lanterns the focal distance 
can be much longer without greatly increasing the 
cost. Moreover fairly good results can be obtained 
by cheaper arrangements than Colonel Mangin’s, 
one of the best of these being the result of Captain 
Cardew’s scientific labours at Chatham. In these 
less costly designs for a catoptric lantern, efficiency 
appears to depend upon the size of the curved re- 
flector, and it is interesting to note that similar 
results were obtained in 1855, as the outcome of the 
investigations made by General Cator’s committee, 
appointed by the Director-General of the Ordnance. 
After trying various forms of parabolic and other 
reflectors, it was then agreed that the best was a 
large spherical surface about 34 ft. in diameter, 
and forming 50 deg. of a sphere 8 ft. in diameter. 
The long focal distance obtained from the use of 
such a spherical surface appeared to give better 
results than the theoretically perfect surface of a 
paraboloid where the focal distance is necessarily 
shorter ; and this is especially true when the electric 
light is used, the carbon points occupying a certain 
dimension. The sine of the angle of dispersion 
is equal to the radius of the dimension of the source 
of light divided by the focal distance, and this con- 
sideration demonstrates the advantage of using a 
lantern (whether catoptric or dioptric) with a long 
focal distance. 

The local glare caused by a powerful electric 
light is’ so great that the observer should be 
located at some distance from it, and it may fre- 

uently occur that he should be stationed well to 
the front and afloat. The light should be under 
his control, if possible, and the simplest way to do 
this is to erect two single needle galvanometers on 
the carriage of the apparatus, and to connect them 
with the observer. A deflection to the right or 
left on one needle can indicate, elevate, or depress ; 





and on the other needle traverse right or left. In 
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this manner a search light on shore may be under 
the control of an officer in command of the defence 
flotilla, his steamer being anchored in a suitable 
position and an electric cable taken toit. One or 
two good search lights are probably sufficient. 

In addition there should be one or two electric 
lights for providing a fixed ray across the waters in 
advance of the mine fields. These lights should 
not be displayed until the attack has been pushed 
to the waters in front, and until the defence 
flotilla has retired in rear of the ray or rays of 
illuminated water. The defence will then be 
enabled to open a heavy fire on any attacking boat 
that may venture across the lighted zone. 

When the attacking forces have so far developed 
their operations the defence would derive great 
assistance from the employment of powerful float- 
ing lights, and the Lucigen Light Company is en- 
deavouring to perfect an apparatus of this nature. 
A ‘‘triplex Lucigen” has a power of 10,000 standard 
candles, and is stated to be capable of illuminating 
an area equal to a quarter of a square mile—say a 
circular area one mile in diameter. 

Probably the best way to use the Lucigens for 
illuminating harbour entrances will be to fit them 
on small steam pinnaces, so built that the boat 
cannot easily be seen or struck, the hull being nearly 
submerged, and having steel-faced turtle-backed 
deck. The air-compressing machinery required for 
the light could be driven by steam taken from the 
boiler for the propelling machinery, and the boat 
could easily be fitted with an air receiver, and with 
a tank to carry oil for replenishing the Lucigen as 
required. 

Such a boat could be moored suitably, so that in 
the event of an attack, the powerful lights carried 
would be displayed, and the attack be thereby 
clearly seen by the gunners of the defence, both on 
shore and afloat. rs 

Electric lights are most useful for search and 
discovery work, but they illuminate: small areas 
intensely, leaving the rest in deep shadow. If 
they were supplemented by lights like the Lucigen, 
directly all attack developed, the whole of the 
water could be illuminated and the power of defence 
be greatly augmented. There should be no dif- 
ficulty in screening the light of each Lucigen, so 
that it would be directed only to the front or 
sides, and the armed guard boats of the defence 
might take up positions in the dark area in rear of 
the lights as soon as an attack had been discovered, 
either by observers on shore or afloat. The attack 
wouldthus be delivered under great disadvantage, for 
a well-lighted area would have to be crossed, which 
would be swept by the fire of machine guns afloat, 
and of quick-firing cannon in the shore batteries. 

(To be continued), 


MANCHESTER SHIP CANAL. 
(Continued from page 273.) 
Prant on Work AND IN Depots. 


THE vast array of machinery and plant which 
Mr. Walker has got together to expedite the con- 
struction of the Manchester Ship Canal forms one 
of the most important and interesting features 
of that undertaking. The engineer in charge of 
this department is Mr. J. H. Simpson, upon 
whom devolves the responsibility of seeing that all 
machinery is kept in order, together with the 
onerous task of deciding upon the relative merits of 
different types of labour-saving @ s put for- 
ward by rival manufacturers. The following is a 
list with some particulars of the main plant either 
on the works or in the dep6ts of the canal.: 











No,| Makers’ Names. Sizes, 





37 Manning, Wardle, and | From 9-in. cylinders four 


0., Leeds, | wheels to 15-in, cylinders 
" , |  8ix wheels coupled. 
25 Hunslet Engine Com- | Ditto ditto. 
pany, Leeds. 
11 —— Clark, and Ditto ditto. 
On, s, 
7 Ruston _ Proctor, and Ditto ditto, 
Co., Lincoln. 


5 Vulcan Foundry Com- | With 12-in. cylinders and 
pany, Newton -le- six wheels coupled. 
js Willows, 
5 Sharp, Stewart, and | With 13-in. cylinders and 
re weit? Manchester. f six wheels coupled. 
|Walker Brothers, Wi-| With 13-in. cylinders and 
. me re six wheels coupled. 
itson and Co,, Leeds. | With He kt and 
six wheels coupled. 
1 'Peckett and Sons, Bris- | With 12-in. opines: and 
| tol. six wheels coupled, 
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Locomotives.—The total number of locomotives 
is ninety-six ; these have been supplied by different 
makers, as below. 

The locomotives are constructed with many spe- 
cial features, the sizes above 12 in. cylinders espe- 
cially are designed with neat cabs and side tanks, 
and many of them are fitted with steam brakes in 
addition to hand brakes; they are made under 
strict supervision in all details, the workmanship 
and material being of the very best. A traction 
engine of 6 horse-power by Messrs. Aveling and 
Porter, and a locomotive carriage by the Hunslet 
Engine Company, is used for taking the locomotives 
on tothe works from the different railway stations 
to which connection by rail cannot be made. 

Steam Excavating Machinery.--The total number 
of steam excavating machines is eighty-two ; these 
have been supplied by the following makers : 
From Messrs. Ruston, Proctor, and Co., Lincoln, 
fifty-five Dunbar and Ruston’s patent steam 
navvies, 10 horse-power, total weight of each 
complete 30 tons; thirty-one of the above have 
buckets of 14 cubic yards capacity, and twenty- 
four have buckets of 2} cubic yards capacity. 
From the Liibecker Maschinenbau - Gesellschaft, 
Liibeck, three steam land dredge excavators of 
35 horse-power, and weight unloaded 50 tons. From 
M. Buette, two steam land dredge excavators, of 
which we shall publish details later on. 

Steam Crane Excavators.—One 10-ton and two 7- 
ton steam travelling cranes by Messrs. J. H. Wilson 
and Co., of Liverpool, each fitted with a Whitaker 
patent excavator; four 10-ton steam travelling 
cranes by J. Smith, Rodley, fitted with Whitaker’s 
excavator ; three 10-ton steam travelling cranes, 
by Whitaker Brothers, Leeds, each fitted with a 
Whitaker patent excavator. From J. H. Wilson 
and Co., Liverpool, six 10-ton steam travelling 
cranes, each fittted with patent excavator, the joint 
invention of Messrs. J. H. Simpson and Samuel 
Porter ; the excavating buckets of foregoing ma- 
chines vary in size from 1 cubic yard to 2} cubic 
yards. All of the above machines may be used as 
ordinary steam travelling cranes, by unshipping the 
excavator attachment; they are also fitted with 
wheels so as to travel on either a 4 ft. 8} in. or a 
7 ft. gauge. 

Steam ‘‘ Grab” Excavators. —From Messrs. Priest- 
man Brothers, Hull, six travelling steam crane grab 
excavators, each equal in power to a 3-ton crane; 
capacity of grab, 1 cubic yard ; radius of jib, 16 ft. ; 
weight of each machine, 14 tons. 

Steam Locomotive Cranes.—The total number of 
steam locomotive cranes is fifty-three, supplied by 
the following makers: From J. H. Wilson and Co., 
Liverpool, eight 10-ton steam locomotive cranes, 
weight 30 tons each ; seven 5-ton steam locomotive 
cranes, weight 22 tons each ; the above fitted for both 
4 ft. 84 in. and 7 ft. gauges ; twenty 24-ton steam 
locomotive cranes, weight 14 tons each, gauge 4 ft. 
8} in., the foregoing are made to lift loads at 16 ft. 
radius; two 10-ton steam derrick cranes, with 
70 ft. steel jibs, weight about 40 tons each, to lift 
10 tons at 35 ft. radius ; the cranes are carried on 
bogies connected by wrought-iron tie-beams and 
guys to derrick centre, the bogies travel on rails 
to a 4 ft, 8in. gauge and are worked by steam ; 
one 5-ton steam derrick crane, same as above, but 
with 50 ft. jib, to lift load at 30 ft. radius ; one 
3-ton steam lucmadive crane to lift 3 tons at 50 ft. 
radius, to travel on 4 ft. 8} in. and 15ft. gauges, 
weight about 30 tons. From ‘Thomas Smith, Rodley, 
one 10-ton steam locomotive crane, two 5-ton 
steam locomotive cranes, .and nine 2}-ton steam 
locomotive cranes, similar to foregoing. From 
Messrs. Pearsons and Knowles, Warrington, two 
10-ton steam locomotive cranes, to travel on 4 ft. 
84 in. gauge, similar in weight and lifting capacity 
to foregoing. From Butler Brothers, Glasgow, two 
2-ton hand derrick cranes. Circular saw-benches ; 
from Messrs. Ruston, Proctor, and Co., Lincoln, 
fourteen benches, each to take a 48-in. saw, the feed 
being automatic. 

Portable Engines. —The total number of portable 
engines is thirty-eight, supplied by the following 
makers: From Messrs. Ruston, Proctor, and Co., 
Lincoln, thirty-two : 
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20 H.P. double cylinders 2 
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From Messrs. Ransom, Sims, and Jeffries, 
Ipswich, six : 


No. 
20 H.P. double cylinders Se Ep es 2 
’ %» , wee ose eee 2 
Wipes vofragy Neerreee 


6 

Pumps.—The pumps have been supplied as 
follows: From J. A. Wade and Sons, Hull ; centri- 
fugal pumps from 6 in. to 10 in. for a lift of 40 ft., 
No. 18. From the Pulsometer Engineering Company, 
London, pulsometers, sizes from No. 3 to No. 6, 
No. 25. From Messrs. Tangye Brothers, Birming- 
ham, &c., special pumps with vertical boilers, No. 6. 
Sizes from 6 in. by 4 in. cylinders to 8 in. by 6 in. 
cylinders ; these pumps are for supplying engines, 
watering stations, and villages. One 6-in. three- 
throw deep well pump supplies yard and works 
at Eastham. From Thomas Middleton and Sons 
Lincoln, one 6-in. chain pump for sinking sumps in 
sand, &c.; three. pairs of 15-in. diameter pumps 
worked by overhead T bobs from horizontal engines, 
each pair capable of lifting about 100,000 gallons 
per hour ; these pumps are being erected for draining 
the lower level of canal. From Messsrs. Harvey 
and Co., of Hayle, Cornwall, one 70 in. diameter 
cylinder Cornish beam engine 10 ft. stroke, to work 
a 3lin. diameter bucket pump, with four-beat gun- 
metal valves and buckets ; one 60 in. diameter cy- 
linder Cornish beam engine, 9 ft. stroke, to work a 
3lin. diameter bucket pump same asabove, These 
two pumps are capable of lifting 200,000 gallons 
each per hour, and are being erected for draining 
the lower level of canal. They are the same that 
were used by Mr. Walker for the great pumping 
work during the construction of the Severn Tunnel. 
The engines will be supplied with steam by double 
furnace Lancashire boilers 28 ft. long by 7 ft. in 
diameter. 

Steam Pile Drivers.—The total number of steam 
pile drivers is five, supplied as follows: From 
Messrs. Sisson and White, Hull, 40 ft. steam pile 
driver, No. 3; De Witt’s patent steam hammer 
driver, No. 2. 

Steam Tugs and Lawnches,—Two steam tugs and 
launches work between Eastham and Runcorn ; one 
steam paddle tug Virginia, about 100 ft. long, with 
compound condensing engines ; one twin screw tug 
Florida, about 60 ft, long, fitted with two pairs of 
compound surface condensing engines; built and 
engined by Messrs. J. Cran and Co., Leith ; one 
steam launch, Ellen, screw, fitted with raised saloon, 
is used as an inspection boat along the course of the 
work ; one open steam launch, Jenny, screw, is 
used as an inspection boat on sections Nos. 8 and 9, 

Barges. —There are sixteen 40-ton river barges for 
conveying material, &c., along route, and four river 
rowing boats. 

Wagons, Trucks, kc. : 


4-yard side and end tip wagons  ... No, 3446 
10-ton ballast trucks with let down 

sides, and stone trucks ao a ae 
Wheelbarrows ... zs “gd » 5093 


Workshops, &c.—On each of the nine sections of 
the canal works there are locomotive sheds, engine 
fitters’ shops blacksmiths’ and carpenters’ shops, 
wherein all repairs to steam engines, excavating ma- 
chinery, cranes, &c., are’ done under the charge of 
aforeman. The fitting shops are all provided with 
suitable engineers’ tools, and through each is a line 
of shafting driven by a 12-in. horizontal engine, 
which works self-acting screw-cutting lathes, drilling 
machines, bolt-screwing machines, pipe-screwing 
machines, emery grinding wheels, and’ punching 
and shearing machine. The blacksmiths’ shops are 
provided with blowers for twelve forges,“ and one 
10-cwt. steam hammer. Messrs. Butterfield and 
Co., of Keighley, have made and supplied all the 
engineers’ tools. Messrs. Thwaites Brothers, Brad- 
ford, have supplied three Roots’ blowers and two 
steam hammers. Messrs. Walker Brothers, Wigan, 
have supplied five steam hammers, five 3-ft. fans, 
five 12-in. horizontal engines, and five 30 horse- 
power boilers for working engines, steam hammers, 
&c. Messrs. Hudswell, Clark, and Co., of Leeds, 
have supplied the shafting and pulleys for ma- 
chinery. 

Dredgers.—Messrs. Simons and Co., of Renfrew, 
on the Clyde, are building for the canal works one 
new barge-filling dredger. 


ft. 

Total length: -... cal oa ae aes 100 
»» breadth moulded... jen - 22 
»» depth ” 9 


With centre bucket ladder to dredge to a depth of 
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26 ft., and made to project forward so as to dredge 
her own flotation ; capacity of bucket, 8 cubic 
feet ; to dredge 300 tons per hour. Engines, com- 
pound gsurface-condensing type, to indicate 220 
horse-power, arranged to work propeller and dredg- 
ing gear. Cylinders, 15 in., 30 in., and 21 in, stroke. 
Two boilers of steel to work at 90lb. pressure, 
arranged that either one or both can be used for 
dredging or propelling ; the boilers are 7 ft. 3 in. in 
diameter and 9 ft. Gin. long ; one furnace in each, 
3ft. in diameter. The veasel is being built entirely 
of iron. Steam winches are to be fixed on deck for 
working all moorings, hoisting ladders, &c. Every 
accommodation will be provided so that the crew 
inay live on board. 


(To be continued.) 








ALABAMA AND TENNESSEE. 


NASHVILLE, CuaTanooca, Loox-Out Mounratn, 
AND BIRMINGHAM. 
(From ovr New York CokRESPONDENT.) 

Tue following sketch of some of the various 
places in the States of Alabama and Tennessee 
was suggested by the recent visit of the Mechanical 
Engineers and of the Mining Institute to these 
localities. Your correspondent having ascertained 
that considerable English capital has been invested 
in the two States named, and fully believing in 
their wonderful future, which will certainly result 
in further investments there, proposes to give his 
experience, which is perfectly unbiassed, 

Nashville is situated on the Cumberland River, 
192 miles above its junction with the Ohio, and 
on this stream the usual ‘‘ wheelbarrow ” steamer 
may be seen, At high water the river is navigable 
for 500 miles ; it makes a circuit from the Cum- 
berland Mountains, in Virginia, through Kentucky 
and the westerly part of Tennessee, forming a 
curve almost a quadrant. At one point it ap- 
proaches so near to the Tennessee River that 
it was thought during our war that to place two 
earthworks, one on each river, would prevent 
all access to Tennessee from that end. Accord- 
ingly Fort Donelson was built on the Cumber- 
land River, and Fort Henry on the Tennessee, 
the distance between the two rivers at this point 
being but a little over 10 miles. It was the capture 
of these two forts which first brought to notice that 
greatest of all commanders, General U. S. Grant. 

The early history of Nashville contains a charm 
for any one who will investigate it, and a brief 
sketch will be attempted. It is said that Ferdinand 
De Soto came to East Tennessee in 1539, under the 
authority of Charles V. Marquette certainly came 
here in 1673, and 1682 La Salle erected a trading 
post on Chickasaw Bluff, near Nashville. In 1714 
M. Charleville established a store here. But in 
1730 the English commenced to dispute the French 
title. The Cumberland River was so named in 
honour of the English duke, who at that time was 
Prime Minister. In 1760 Daniel Boon, so identified 
with the early history of Kentucky, came down 
here and left the following record on a beech tree 
which is still standing : 


D. Boon 

CILLED A BAR ON 

TREE 

IN THR 

YKAR 
1760. 
The ‘‘bar” he killed is a different kind of 
** brewin” which this State now furnishes, In 1739 
a colony was started by John Donaldson, and the 
record of his diary shows great fortitude and heroic 
endurance on the part of these earlier settlers. 
They suffered from cold and from hostile Indians ; 
in one instance some twenty-eight being massacred 
by the savages. Buffalo were plentiful at this time 
and helped out the larder considerably. One act 
of heroism deserves special mention, where two 
men being separated divided a hunting knife 
between them. But interesting as these annals 
prove, it is necessary to leave them for an account 
of the present city. It was founded in 1780, 
and was at first called Nashborough, from Genera] 
Francis Nash, a settler fiom North Carolina, and 
forts were erected to protect the settlers from the 
Indians. The first white child was born in 1781 
and was named Felix Robertson. He eventually 
became the mayor of the city in 1818, which 
year is celebrated for the arrival of the first steam- 
boat which came from New Orleans. The Court 
House was built in 1857, but the great event was 








the construction of the Nashville and Chattanooga 500,000 dols. for this purpose, and desired that not 
Railroad, chartered in 1845 and completed in 1850. | less that 20 acres, nor more than 50 acres, should be 

Three of the Presidents of the United States purchased for this purpose. They naturally chose 
claimed Nashville for their home, Jackson, Polk, | the 50 acres, and later added 20 more. There were, 
and Andrew Johnson. The population is upwards | however, 10 acres in front of the purchase, which 
of 80,000, and the ladies of this city are certainly| were extremely desirable, but their owner, a 
the most beautiful in our country, whicli is sayinga German, wanted 15,000 dols. for them. The 
great deal. Nashville has eleven banking institu- | trustees informed Mr. Vanderbilt of this, and he 
tions, but her great and crying need is a good hotel. | telegraphed a characteristic answer, ‘‘ I don’t think 
In this respect she is far behind adjacent cities. Some | we should let the Dutchman’s greed stand in our 
8,000,000 dols. are invested here in manufacturing | way.” So they took the hint and bought the land. 
industries, and there isan air of business along the | Later Mr. Vanderbilt gave the institution another 
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THE VANDERBILT UNIVERSITY, NASHVILLE, TENNESSEE, 


streets which shows enterprise and promises future | 100,000 dols., and then an additional 200,000 dols. 
advance. The approach to the city is over a fine|As he had given nearly a million—and the old 
iron truss bridge shown on page 334; it is 639ft.| gentleman was never known to do anything by 
long, 55 ft. wide, and containing a double sidewalk | halves—he made up that amount, and on his 
and roadway. The city suffered greatly during our | death-bed charged his son, Mr. H. Vanderbilt, ‘‘ to 
late war; for situated in a valley and surrounded | look after our university.” The latter donated 
by hills, she was at the mercy of any force who| over 300,000 dols., and during our visit we had 
could capture one of the eminences. the pleasure of assisting in the laying of the corner 

As one of the meetings of the Mechanical Engi- | stone of a new mechanical school building, which is 
neers, was held in the chapel of the Vanderbilt| the gift of Mr. George Vanderbilt, a grandson of 
University, we are naturally brought to the history | the ‘‘ commodore.” No wonder, then, the vener- 
of this institution. In 1873, Cornelius Vanderbilt, | able bishop said, ‘‘ May their tribe increase,” as he 
popularly known as the ‘‘ Commodore,” because he | laid this corner stone. There are seven depart- 
was never connected with our navy, being desirous | ments in this university at present. One of them 
of showing to the South that he was above any/|is called Science Hall. This is the engineering 
petty bitterness regarding the late war, and rightly |department. The theological department is called 
judging that education was the best means of re-| Wesley Hall, and its name indicates the denomi- 
moving prejudice, fixed on Nashville as a place to|nation favoured by the Vanderbilt family. The 
establish a great university. He accordingly donated | institution, however, is said to be non-sectarian, and 
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At the close of our war several millions of slaves 
DRILLING MACHINE. were released from bondage, and the burning ques- 
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it may be so, although there is a suspicion that this 
statement is like that of the old sailor, who, in 
answer to a question, replied, ‘‘ Obliged to attend 
Divine service ? No, marm, we are not ;” but then 
added, sort of to himself, ‘‘ We'd lose our grog if 
we didn’t, though.” 

_ There is also an observatory, centrally located 
in an elevated position. The meridian circle 
room occupies one wing, with the usual roof and 
horizon shutters. The equatorial pier, built on 
a solid rock foundation, extends to the floor of 
the dome, free from connection with the build- 
ing, and receives the cast-iron base of the equa- 
torial mountings. The dome is hemispherical, and 
revolves on a curved track, the motion being easily 
imparted by a travelling hand gear. By means of 
a light windlass the shutter is opened by sliding it 
through the zenith. A tower in the north wing, 
with a revolving turret, is occupied by the geodetic 
altazimuth instrument. An electric clock in the 
tower, for use with this instrument, is connected by 
wire with the Dent sidereal clock in the meridian 








circleroom. A lower north window is provided with 
an éxterior shutter-cagefor the meteorological instru- 
ments, The computing rooms are on the first floor. 

The total number of students in this university 
is 625, of these 239 come from Tennessee. England 
claims one, and Syria and Germany one each, 
About four-fifths of the above number are from the 
South, so that Mr. Vanderbilt’s bequest is being 
appreciated by the very people to whom he desired 
to give it, and the noble work here inaugurated is 
bearing its legitimate fruit. 

At a short distance from this institution, and 
situated also on a hillside, is another series of build- 
ings, also devoted to learning, but even more re- 
markable in its aims than the Vanderbilt University; 
this is the Fiske University. Most of your readers 
have probably heard the Jubilee Singers, or at least 
have heard of them. On October 6, 1871, a band 
of freedmen and women made a tour of the United 
States and of Europe, giving concerts, and from 
the proceeds obtained this hall has been erected 
and devoted to educational purposes. 








tion of the day was, ‘‘ What disposition should be 
made of them?’ Uneducated and ignorant in the 
fullest sense of the word, due to the colossal system 
of barbarism which had fostered them, and having 
the right of suffrage suddenly conferred on them 
as a war measure, the problem presented an aspect 
which the history of the world has never before 
duplicated. Naturally, the first thing and the most 
available thing to do was to educate them. This 
was the duty of the Government, as well to them, 
as to its other interests, The attempt, however, 
at once took the shape of a political question 
whose discussion has no place in these columns, 
but thinking men and women were aroused to the 
need, and earnest efforts were put forth in the 
matter. The American Missionary Association 
undertook the work in 1865, and the ground was 
purchased for 16,000 dols. 

General Clinton B. Fiske, who has been the Pro- 
hibition candidate for President of the United 
States, was then evidently in his prime and took 
active part in the work, and from him the 
university takes its name. It is to be regretted 
that he has left this useful field where he was 
undoubtedly doing good service, to pose as the 
figure-head of a lot of fanatics, whose principal 
efforts thus far have been on the side of the rum- 
seller, and who have by their ill-tempered opposi- 
tion against temperance, assisted the liquor-dealer 
to defeat wise restrictive measures. Strangely, 
and almost with signal retribution, Jubilee Hall 
stands on the site of an old rebel fort. 

Livingstone Hall was built by Mrs. Valeria 
Stone, at an expense of 60,000 dols., and named 
from the old Scotch missionary who was obliged 
to be discovered, whether he wanted to be or not, 
through the enterprise of the New York Herald, 
and by the aid of Mr. Stanley. It has always 
been the belief of your correspondent that if this 
missionary had been a good man he would have 
been ‘‘swearing mad” when Stanley found him. 
Money was also raised in England for this build- 
ing. The institution has at present upwards of 
500 pupils, and is doing magnificent work. The 
Mechanical Engineers, on the occasion of their 
visit, were struck with the questions and answers 
in the class-rooms ; they would have done no dis- 
credit to an examination in some of our advanced 
white schools. The plan is to educate teachers, 
who shall go out among their own race and in- 
struct, and thus from each centre, an influence shall 
be propagated, just as the ripples are carried to the 
edges of a pool into which a stone has been thrown. 
The effect is already being felt, and it was the 
opinion of more than one, that money would be 
wisely spent in this institution if an endowment at 
all commensurate with its needs could be obtained. 

(To be continued.) 


ASQUITH’S DRILLING MACHINE. 

On the present page we illustrate a new type of 
drilling machine manufactured by Mr. W. Asquith, of 
the High Road Well Works, Halifax. The machine is 
double-geared and provided with both hand and self- 
acting feed motions. Work up to 36 in. in diameter 
can be dealt with, and holes can be drilled 15 in, deep. 
The steel spindle is 24 in. in diameter, working in 
conical bearings, and it is balanced and arranged so 
that it can be raised or lowered instantaneously, effect- 
ing a great saving in time as compared with the ordi- 
dary method. By means of open and crossed belts 
the direction of rotation of the spindle can be reversed, 
so that the holes bored can also be tapped by the 
machine. The hole in the spindle is made to Morse’s 
standard taper for twist drills, and is arranged for 
driving a boring bar, one end of which is intended 
to be supported by a bush in the table. The hole in 
the ratchet carrying the table is bored after the com- 





pletion of the machine, and is, therefore, in perfect 
ee me with the spindle. The bracket itself is very 
stiff, and suitable for the heaviest class of work. The 


machine is suitable for both light drilling and heavy 
boring, and can be run at a high speed, as all parts are 
balanced ; its weight is 36 cwt. Mr. Asquith is now 
making larger machines of this type for dealing with 
steel, which will admit work up to 5 ft. diameter, and 
are to be fitted with 4 in. spindles. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 17, 1888. 
Watts railroad construction has largely fallen off as 
compared to recent years, an improving demand has 
set in for a variety of iron and steel products, which 
has compensated for the dulness in steel rails. There 
is a large amount of work in hand and projected in 
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bridges, engines, electric light work, dry dock con- 
struction, pipe laying, and railroad supply work. 
Most of the railroad companies are improving their ter- 
minal facilities, extensive stations are being erected, 
and connections are projected involving the outlay of 
very large sums of money, Bridgework will be abun- 
dant this winter. A great deal of grading has been 
done for new railroads upon which rails will be laid 
next season. Quite a number of extensions are pro- 
jected both north and south, ranging in length from 
5 to 10 miles to 40 and 60 miles. It is the policy of 
railroad managers to develop as much traffic as possible 
in lateral directions. A large amount of valuable 
traffic-producing territory will in this way be brought 
under control during the coming twelve months. Con- 
struction of long lines will not receive so much atten- 
tion, although the long lines now projected cover about 
4000 miles, There is a good deal of discouragement to 
railroad builders from the continued disagreement 
respecting freight rates, Managers are making every 
possible effort to agree, but one or two roads always 
drop out of the agreement about the time a consumma- 
tion is within sight. The managers of the various 
traffic associations are as far from agreement as ever, 
In reality railroad earnings, considering all the dis- 
turbing influences that are at work, are decidedly 
encouraging. It is true that many of the reports are 
erroneous, that money is borrowed to pay dividends, 
and a good deal of ‘‘ doctoring” is done. Reports from 
ninety-four roads, with an aggregate of 93,000 miles, 
for seven months show a gain of a little under 14 per 
cent. over the same time last year. To understand 
the situation correctly it must be kept in mind that a 
great deal of work is being kept back. There is as 
much projected as ever. Capitalists and promotors 
say that it would be better to allow manufacturers to 
clash for trade till prices are driven to the lowest 
possible point. Within the past month a slight im- 
——— has shown itself throughout the country. 

he expectations of a large foreign wheat demand has 
stimulated hopes and strengthened prices. Money is 
in very active demand all over the south and west, 
and rates are higher. The total exports of wheat and 
flour from the country since July 1 is 26,000,000 
bushels, as against 42,000,000 bushels for same time 
last year. For the past seven months the total foreign 
trade foots up 348,000,000 dols., or 64 per cent. less 
than for same time last year. Manufacturing is kept 
within market requirements, ‘Trade and manufactur- 
ing interests throughout the country are pretty well 
organised, and there is no excuse and but little proba- 
bility of over-production, The speculative feeling 
exists in trade circles, but there is no occasion for it to 
display itself. Advices from the Gulf region show that 
the great industrial activity that has been changing 
that region from a purely agricultural one to a manu- 
facturing one is still at work, and a large amount of 
capital is finding profitable employment in the develop- 
ment of all the industries wherein iron, steel, and 
lumber are used. Coal mining is being pushed with 
reater energy, especially in the State of Alabama. 
‘ight blast furnaces have been projected in that State 
within sixty days. 








THE CABLE RAILWAY ON THE NEW YORK 
AND BROOKLYN BRIDGE.* 


By G. Lrvericn, M. Am. Soc. C.E. 


1. THz New York and Brooklyn Bridge, more com- 
monly known as the East River Bridge, is the suspension 
bridge which spans the East River and connects the cities 
of New York and Brooklyn. The structure proper extends 
from the easterly side of Chatham-street (recently re- 
named Park-row), New York, to the westerly side of 
Sands-street, Brooklyn, being onthe centre line, from end 
to erid, 6017.33 ft. in length. Extensions for switching 
and storage of cars reach, one in New York over Chatham- 
atreet, 109.88 ft. and one in Brooklyn over Sands and 
High-streets, 389,22 ft. 


I.—Descrirtion. 

2. The Railway.—The railway proper is from New 
York Station on the easterly side of Chatham-street, to 
Brooklyn Station on the westerly side of Sands-street ; 
passengers being received and discharged only at these 
points, The railway is double-tracked, and of the standard 
gauge, 4 ft. 8} in., and laid with steel rails weighing 52 lb. 
to the yard ; the grade ranges, as shown by profile,t Fig. 1 
(see two-page plate) from nearly level to over 33 per cent. ; 
the summit in the centre of the suspended span, being 
at a mean height above the track in New York Station 
of 81.3 ft,, and in Brooklyn Station of 56.9 ft. The 
length of cable within the rails, between the outgoing and 
incoming sheaves, and therefore available for train service, 





* Paper read in an incomplete form at the annual con- 
vention of the American Society of Civil Engineers, and 
subsequently extended. 

+ This is the construction profile; the grades shown 
for the suspended structure being those which were in- 
tended it should have at a temperature of 90 deg. Fahr. 


‘The superstructure rises and falls inversely with the tem- | 4 


perature and the grades on it vary considerably from those 
shown, 





on the northerly track is 5446.7 ft., and on the southerly 
track 5441.4 ft. ; a total of 27, miles.* 

3. Cable Driving Plant.—The cable is driven con- 
tinuously in one direction by either of two stationary 
steam engines, pl underneath the railway in the 
Brooklyn Approach, a short distance westerly of Brooklyn 
Station ; the cars are attached to the cable by a roller 
grip, one on each car, and are run singly or in trains, as 
the traffic requires; they are switched at the stations 
from one main track to the other by locomotives, which 
also are used to haul the trains in the night time when the 
travel is light or when from any cause the cable is tem- 
porarily stopped. The cable-driving plant consists of 
steam boilers and engines, winding drums, tension cars, 
guide and deflection sheaves, bearing and tilting pulleys, 
and their several attachments. 

4, The Boilers.—There are six water tube steam boilers 
of a well-known type; they are set in pairs, and may be 
operated singly or together; each has fifty-four water 
tubes, 4 in. in diameter and 18 ft. long, also a cylindrical 
steam drum 3 ft. in diameter running the full length of 
the boiler, and is rated at 104 horse-power ; the grates are 
3 ft. 10 in. wide and 7 ft. long; they have revolving self- 
stoking grate bars. The boiler-house is a detached brick 
building; the chimney is of brick, double walled up to 
33 ft. from the top; its baseis 15 ft. 4 in. square, and its 
height from foundation to top, 139 ft. 10in. ; the flue is 
5 ft. 3 in, square at the base, and 5 ft. 6 in. square at the 
top; its height is 129 ft. 4in. A platform elevator lifts 
the ashes from the boiler-house floor, about 15 ft. up to 
the level of the adjacent sidewalk; it is operated by a 
steam winding engine, with cylinder 6 in. in diameter 
and 7 in,stroke. Thechimney draughts are controlled by 
an automatic damper regulator, whereby the boiler pres- 
sure, under all the changing loads imposed on the engine, 
is kept close to the mean limit, or about 76 1b. The feed 
water is supplied to the boilers by a direct-acting steam 
pump with steam cylinder 10 in. and ae cylinder 6 in. 
in diameter; the stroke is 12 in. The exhaust steam 
passes through a vertical tubular feed-water heater, 
3 ft. 4 in, in diameter and 11 ft, ay. Besides furnishing 
steam for the engines of the cable-driving plant, these 
boilers supply one or more of three electro-lighting 
engines, each of about 50 horse-power, and _ one workshop 
engine of about 20 horse-power ; also in cold weather for 
heating Brooklyn Station, the office building, and the 
workshops. 

5. The Engines.—For the cable-driving plant there are 
two horizontal steam engines; the cylinders are 26 in. in 
diameter, and the stroke 48 in, ; the flywheels are 18 ft, 
in diameter, and weigh 80,000 1b. These engines have a 
specially devised automatic cut-off valve gear; they are 
connected to the outer ends of the main or drum shaft, 
and drive it by jaw clutches, but one engine being ope- 
rated at a time. At mean speed they make 57 revolu- 
tions, or their pistons move 456 ft. per minute. The posi- 
tion of the engines, drums, the Brooklyn tension car and 
the Brooklyn sheaves, is shown in Fig. 2.+ 

6. The Drums.—There are two large drums, 12 ft. in 
diameter with 26in. face, and one small drum, 5ft. in 
diameter, with 314 in. face. There are four semicircular 
grooves, originally #in. deep, in each of the large drums; 
the shafts are placed in vertical planes 17 ft. apart, and 
are inclined in different directions, 1 in 128 from the hori- 
zontal, so that the grooves at the bottom of the drums are 
opposite each other, and at the top, the second, third, and 
fourth grooves of one or the driving drum are opposite 
respectively the first, second, and third grooves of the 
other or driven drum; thereby the lines of cable as it is 
wound around the two drums pass fairly from one set of 
grooves to the other. The small drum is placed midway 
between the large drums, and fills nearly or quite the 
entire space, except opposite the grooves, where its face 
is cut away ; it runs loose on the main shaft. On one 
side of the sma)l drum, and close to it, is keyed to this 
shaft a pinion with thirty-five teeth and pitch circle 5 ft. 
in diameter, which gears into a wheel keyed on the shaft 
of and bolted to the driving drum ; this wheel has eighty- 
four teeth and pitch circle 12 ft, in diameter ; the pitch of 
the teeth is 5.39in. and their face length 12in. At mean 
speed the large drums revolve 23? times per minute, 
whereby the mean speed of the cable would be 895.35 ft. 
per minute, or 10.17 miles per hour, were the grooves un- 
worn and there was no slipping on the drums; the mean 
speed of the cable is generally taken at 880 ft. per minute, 
or 10 miles per hour. 

7. The Cable.—The cable is made of crucible steel ; it is 
about 11,500 ft. long; when new it was 14 in. in dia- 
meter, and weighed 34 lb. to the foot length. It contains 
114 wires, ouch nearly +4 in. in diameter, laid in six 
strands around a central strand of hemp. Beginning at 
the point. where the cable first reaches the drums, its 
course about them is—down, one-fourth way around the 
driving drum, half way around each drum successively 
three times, and up one-fourth way around the driven 
drum ; from the drums it passes over a guide sheave, 
around the sheave of the Brooklyn tension car, under 
another guide sheave, up through the arch of Brooklyn 
Abeeeun and over the outgoing sheave near Brooklyn 
Station to the northerly track of the railway ; along this 

* During the design, construction, and operation of this 
railway, the engineers principally in charge were: Wash- 
ington A. Roebling, chief engineer to July 1, 1883, who 
was then succeeded by Charles C. Martin, formerly 
principal assistant engineer, since chief engineer and 
superintendent ; William H. Paine, assistant engineer to 
January 1, 1886, and now consulting engineer; and 
Samuel R. Probasco, now first assistant engineer. The 
writer was not engaged in this department until October 

883. 


"+ See also engraving in ENGINEERING, page 217, vol. 
XXXV1, 








track to the incoming sheave in New York Station ; 
thence down under the railway, around this and two 
other sheaves and under the footway to the New York 
tension car; around the sheave of this car, over the out- 
going sheave in New York Station, up to the southerly 
track of the railway; thence along this track to the in- 
coming sheave near Brooklyn Station, over this sheave 
and down through the arch of Brooklyn Approach to point 
of starting. 

8. The Tension Cars.—To prevent the cable, under 
whatever traction resistance it has to overcome, from 
slipping on the drums, as well as to take up whatever 
elongation there may be in the cable at the rear of trains 
from Brooklyn Station, a certain stress must be main- 
tained in the cable as it leaves the drums, and thisis done 
by the Brooklyn tension car. To take up the elongation 
which,. more or less, runs before trains from Brovklyn 
after they pasa the summit, as well as that which may 
follow trains from New York until they reach the summit, 
the New York tension car is provided. Each of these 
cars also acts when the length of cable is increased or 
lessened by changes in atmospheric temperature. The 
tension cars are shown in Figs. 3 and 4; each has a cast- 
iron frame, which rests on four flanged wheels and carries 
a sheave, that in Brooklyn being vertical and running in 
two pillow blocks, and that in New York being inclined 
and running in one long journal box. The cars traverse 
an ordinary railway track of 3 ft. gauge, on a grade of 20 

r cent, in Brooklyn and of 46 per cent. in New York. 

'o prevent the New York tension car from being over- 
turned by the side strain to which it is subjected, there 
is a third rail, close underneath the sheave, above and 
parallel to the main track, traversed by a pair of small 
guide wheels, attached to the tension car frame; this 
rail and the guide wheels are not thown in the 
engraving. The cars are weighted, and to relieve that in 
Brooklyn from an undue load on its wheels, an additional 
weight was recently attached by means of a wire rope 
and two pulleys, so as to oppose directly the forward 
movement of the car. The initial stress on each line 
of cable, running to and from the car, thereby caused is 
in Brooklyn about 1800 lb., and in New York about 
1500 lb. At times an excess of train loads running 
down grade may increase the back haul on the tension 
cars much above these limits. To prevent tco great 
movement, then, a barrier is kept before each car against 
which it will bring up; also on the Brooklyn tension car 
a weighted brake is hung over each wheel, so as to yield 
readily when the car moves down grade and to resist 
when the movement is in the contrary direction. 

9, The Sheaves.—The sheaves, as first used, were cast 
in one piece with hubs split into three parts ; a flat wrought- 
iron band was shrunk on each end of the hub, which was 
then bored, the shaft inserted and keyed fast. The rim, 
including the groove, was turned, and the cable ran in 
contact with the metal surface. Some of the sheaves were re- 
placed by others made as shown in Figs. 5, 6, and 7, These 
were in two parts, the rim and the arms; the bearing 
surfaces were finished and the parts bolted together by 
turned bolts driven into reamed holes; the groove for 
the cable was solid, however, as before. In some other 
sheaves, as first made, the rim was in parts bolted together ; 
they inclosed in the groove, which was dovetailed, a pack- 
ing of seasoned hickory blocks, boiled in linseed oil, placed 
with fibres radial and then turned out to receive the cable. 
For these packed sheaves were substituted, others made 
as shown in Figs. 8, 9, and 10, differing from that shown 
in Figs. 5, 6, and 7, in having the rim divided as just de- 
described, and packed with leather and india-rubber 
belting, placed radially in the proportion of ten thicknesses 
of leather to one of india-rubber. As shown in the details 
the sheaves generally have a shaft, running at each end in 
a pillar block, and are supported by cast-iron frames bolted 
to the masonry; the exceptions are, the New York 
tension car sheave, as already noted, and the horizontal 
sheave under the footway in New York Station, which 
runs loose on a fixed shaft. Some of these journals are 
83in. and others 4 in. in diameter; those which run in 
pillow blocks are 6in. long. The pillow blocks first 
used were in two parts and babbitted; some of these 
were replaced by other pillow blocks, having brass bear- 
ings, cut into four parts and arranged to adjust for wear 
in two directions. on 

10. The Pulleys.—The cable between the rails _is sup- 
ported by fixed and tilting pulleys, shown in Figs. 11 
to 14; in each the groove for the cable is packed with 
leather and india-rubber belting placed radially, a larger 
part being india-rubber. The pulleys are cast in one piece, 
and in the solid groove the packing is laid piece by piece 
as closely together as may be; the small spaces left are 
tilled and the outer grooyed surface, with coal-tar pitch, 
applied hot. Other kings, as of hemp, and of india- 
rubber in one mass filling the groove and vulcanised in 
place, have been tried, but were unsatisfactory. The 
fixed pulleys are on a steel shaft which runs in two bear- 
ings; the journalsare 1 in. in diameter and 1? in. long; the 
journal boxes are in two parts, the upper or cap being 
hinged to the other and fastened by a self-acting latch, 
recently attached and not shown in the figure; the bear- 
ings are of babbitt metal and do not fill the entire length 
of the box ; the space left forms a reservoir for oil, which 
is kept in by a circular fillet fitted into a groove around 
the shaft near the inner end of the journal. The pulley 
frames are bolted to the cromersienet the bricrus the bee 

ulleys being placed generally t. apart; their position 
= the cuapendod savechare is shown io Figs. 15 and 16, 
and in relation to the cross-ties and rails, it elsewhere is 
substantially the same. 4 j 

Generally the cable is 3in. above the rails; at the 
two places where the grips are attached, it must be 
ee from 44 in, to 8 in. higher ; for which purpose the 
tilting pulleys, put 12 ft. apart in New York Station and 
6 ft. apart near Brooklyn Station, in number sufficient to 
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serve the longest train run, areemployed. These pulleys 
run loose on one end of a horizontal pin, which is at the 
free end of a counterbalanced lever ; on the other end of 
this pin is an idle flat-faced wheel, against which the in- 
verted bent rail, forming a part of the grip mechanism 
now used, shown in Figs. 17, 18, 19, and 20, and to be 
described, bears when the grip is to take hold of the cable. 
The lever is pivotted at the fixed end and is placed so that 
the pulley is on the same side as where the cable runs. The 
tilting pulley shown in Figs. 11 and 12 is as it was first 
made ; the lever was weighted so as normally to hold the 
cable somewhat higher than its place in the grip, and as 
the cars passed over the lever was depressed by the in- 
verted rail, leaving the cable suspended. Now, the shafts 
to which the levers are attached are extended to one side 
of the track, and by cranks and a long jointed connecting- 
rod, with a coiled spring interposed at each crank, all the 
pulleys in one place are united together, and by other 
cranks and rods; a workman detailed for the purpose, 
from one point, elevates the pulleys and the part of the 
cable which is supported by them and underneath an out- 
going train, until the grips take hold, and then he allows 
the pulleys to fall back to their lower position. Recently 
the weights have been replaced, each by a coiled steel 
spring, so attached to the lever as to nearly balance it and 
its parts during the entire movement up and down. The 
hubs of the tilting pulleys are made hollow; the inclosed 
space serves as an oil reservoir for lubrication. 

11. The Cars.—When the railway was first operated, 
it had twenty-four passenger cars; one half being 36 ft. 
4in. long, weighing 84 tons, and one-half 48 ft. long, 
weighing 10 tons each, with doors at the ends only. After- 
wards the shorter cars were discarded, side doors were in- 
troduced, and from time to time as required, other cars, 
stronger and heavier, were procured, until now there are 
44 in use. These are all essentially alike ; a description of 
one of the last purchase may represent the whole; it is 
48 ft. 10 in. long between drawbar or coupler pins, and 
39 ft. 6 in. from end to end of body, 9 ft. 7 in. wide out to 
out, and 13 ft. 8 in. high from the track to uppermost 
point; with a four-wheeled truck at each end, 32 ft. 5 in. 
apart from centre to centre of truck pins, and axles 5 ft. 
apart. The wheels are of paper, steel tyred; they are 
30 in. in diameter, with treads 4 in. wide. The un- 
loaded car weighs 16§ tons. It has double sliding doors 
at each end with openings 3 ft. 5in. wide, and single 
sliding doors, one in the middle of each side, with 2 ft. 8 in. 
opening. There are 40 barred seats placed in line along 
each side, and an aisle 4 ft. 8 in. wide between the seats ; 
with the seats, aisle, and platforms fully occupied, 150 
persons have been carried. The car is lighted by eight 
argand lamps, arranged in three clusters and burning 
mineral oil. In cold weather the car is heated by one hot 
water heater, with two lines of wrought-iron pipes 1} in. 
in diameter under each line of seats, 

(Zo be continued.) 





MISCELLANEA. 
TuE Indian Government has sent officials to England to 
examine the new methods of powder manufacture now in 
use for the production of ammunition for the new rifles, 


In a recent speech, the Italian Minister of Marine, 
Signor Brin, stated that the Italian navy, valued at 
6,000,000. in 1866, was now worth 14,000,000/. 


His Imperial Majesty the Emperor of Japan has just 
conferred the Order of the Rising Sun of the Fourth 
Class on Mr. Thomas Alexander, M.E., professor of 
engineering, Trinity College, Dublin, for services in the 
Imperial University of Japan, 


Owing to the great success that has attended the Work- 
ing Dairy and Annual Exhibitions of the Bath and West 
of England and Southern Counties Society, it has been 
decided to establish a number of itinerant schools for 
spreading a knowledge of dairy work. 


The 1888 catalogues of the Leeds Forge Company con- 
tain admirably arranged particulars and engravings of a 
very large number of different types of corrugated fur- 
naces and flanged boiler fronts, &c. The catalogues 
afford a striking illustration of the manner in which 
plate-flanging has developed during the past few years, 


As a first step towards a scheme of technical education 
for the Punjaub, the Local Government has sanctioned a 
grant of 10,000 rupees from the provincial revenues for 
the purpose of providing a building for the accommoda- 
tion of a school of technical instruction, to be established 
in connection with the railway workshops at Lahore, 


_ The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending September 23, 
amounted, on 15,979 milss, to 1,382,587/., and for the 
corresponding period of 1887, on 15,9073 miles, to 
1,343,786/., an increase of 71? miles, or 0.4 per cent., and 
an increase of 38,801/., or 2.8 per cent, 


An electrical tramway, on the series system, is now being 
constructed near Gravesend, and will be working in De- 
cember next. The system is based on the patents of the 
late Fleeming Jenkin, Professors Ayrton and Perry, and 
others. The Series Electric Traction Syndicate claim to 
hold an absolute monopoly of series running for traction 
purposes, 

We understand that the Anglo-American Brush Elec- 
tric Light Corporation have in view the establishment of 
central stations in various towns in the provinces where 
they have for some time past been pushing the interests 
of electric lighting, and that the undertaking which they 
have in hand at Bournemouth for the supply of electricit 
to the inhabitants of that town will be completed with all 
possible despatch. 


A new first-class torpedo boat, the Narhvalen, arrived 
at Copenhagen on Saturday, September 8, from London, 





She is built by Messrs. John I. Thornycroft and Co., 
Chiswick, for the Danish Government. Her length is 
134 ft., and breadth about 14ft. The Narhvalen has two 
appliances at her bow for the firing of self-propelling 
torpedoes, and two more will be fitted on her deck. She 
will be armed with machine guns. 


The Elsinore Iron Shipbuilding and Engineering Com- 
pany, Denmark, has secured another order for a new 
steamer from the firm of H. M. Gebrkens, Hamburg, for 
which they have already built one steamer. The boat 
now ordered is to be about 950 tons, and the contracted 
speed is 11 knots. The time for delivery is April, 1889. 
She is intended for the same trade as the Gefle, built at 
aa for the same firm, viz., Hamburg, Stockholm, 

inland. 


The new first-class torpedo boats to be built by Messrs. 
Yarrow for the Admiralty are to be 130 ft. long by 13 ft. 
6in. beam, with a speed fully equipped of 224 knots. 
Three torpedo tubes only are to be carried, one at the 
bow and two near the stern ; these latter are mounted for 
firing over the sides at different angles. In all these 
boats the torpedo will be ejected by gunpowder, as in the 
French service, and not by compressed air. The bunkers 
are large enough for the boat to steam 2000 miles without 
recoaling. 


It is stated that about 150,000 carbons for arc larrps are 
used up daily in the United States, and 100,000 of these 
are manufactured at Cleveland, Ohio.. The residue left 
in the retorts employed in the distillation of petroleum is 
the material from which most of the carbons are made, 
though the deposit left around natural gas wells is also 
coming into use. ‘This residue is ground to powder, 
mixed with a small quantity of pitch, and moulded to the 
proper form. The moulds are ked in boxes, which 
are strongly heated in a suitable furnace. 


M. Pictet has lately devised a new ice machine in which 
the sulphurous anhydride employed in his previous ma- 
chines is replaced by a mixture of sulphurous and carbonic 
anhydride. The boiling point of this mixture is about 
—2 deg. Fahr., and the pressure of the gas at +122 deg. 
Fahr. is only about one-half that of pure sulphurous 
anhydride. The inventor believes that some sort of 
molecular reaction occurs between the two gases when 
liquefied, in consequence of which the work required in 
compressing the gases is much smaller than with any 
other working agent. 


Parliamentary returns have just been issued of all taxes 
and imposts from which the Imperial revenue of the 
United Kingdom was raised, together with the gross 
revenue, in the year which ended on March 31, 1888, with 
the cost and charge of collecting the same, under each 
head, these charges being deducted, and leaving the net 
amount of revenue. The net produce for 1887-88, after 
deducting charges of collection, was 75,571,500/. For 
1886-87 the amount was 76,076,176l.; for 1882-83, 
73,575,636/.; for 1880-81, 70,281,6097.; for 1879-80, 
67,658,053/. ; and for 1877-78, 66,911,0417. 


During the next three months Professor J. Perry, 
D.Sc., F.R.S., will deliver a course of six evening 
lectures on springs. The lectures will be delivered on 
alternate Thursdays at the Finsbury Technical College, 
Leonard-street, City-road, the Thursdays between the 
lectures being devoted to laboratory work on the subject 
of the previous lectures. Full particulars of the course, 
which commenced last night, can be obtained at the 
College or at the office of the Institute, Gresham College, 
E.C. The fee for the course is 6s., but apprentices under 
oe years of age are admitted at half the ordinary 
ees, 


A new catalogue of asbestos manufactures which has just 
been issued by Bell’s Asbestos Company, Limited, of South- 
wark, gives an excellent idea of the enormous develop- 
ment which has been attained in this branch of industry 
during the past few years. The catalogue in question, 
which is capitally got up, relates to asbestos packing of 
various kinds, yarn, sheeting, expansion rings, tape, 
paper, millboard, joint rings, cordage, cloth, flooring 
and wall felt, paint, cement, putty, boiler preservative, 
non-conducting composition, *‘ asbestoline” (a lubricant 
which is now in extensive use), lubricators, &c., and is 
well worth notice. 


In the course of his address to the shareholders of the 
Elswick Company at their annual meeting, Lord Arm- 
strong stated the new 4#in. quick-firing gun, weighin 
only 2 tons 1 cwt., was capable of piercing 104 in. of soli 
iron armour at the muzzle, and could be fired ten times 
in 474 seconds, whilst, with regard to accuracy, a target 
6 ft. square was bit five times running in 31 seconds. 
The 6-in. gun, weighing 5 tons 15 cwt., is capable of 
piercing 15 in. of armour at the muzzle. With a new 
almost smokeless powder, manufactured by the Chilworth 
Company, velocities of 2300 ft. and 2400 ft. per second 
had been obtained with reduced charges, 


By sanction of the Ministry of Russian Railways, the 
compounding of existing locomotives is now being intro- 
duced by way of experiment on the Grazi-Tsaritsin Rail- 
way, South Russia. Six locomotives (one a passenger 
locomotive) are already altered to designs by Mr. Thomas 
Urquhart, the locomotive superintendent of the line: 
From the favourable results attained in simplicity of 
reconstruction and economy of fuel (liquid fuel), the 
cost for maintenance being no more than for ordinary 
locomotives, it may safely be assumed that many loco- 
motives will be altered to the compound system. The 
alterations are being made at the company’s works. 

The Sound Tunnel project, of which we shall probably 
hear no more for the present, has found a successor in the 
shape of a ester e! | bridge across the Sound at its 
narrowest Bring between Elsinore in Denmark and 





Helsingborg in Sweden. The distance is here 18,000 ft., 
and the test water depth is about 70ft., so the plan 
will no doubt be somewhat difficult to realise. There is 
no doubt that a ays on this spot would be a very —_ 
boon, as the traffic after the completion of the new West 
Swedish Railway is bound to increase to a very large 
extent, but the question is more likely to be solved by the 
means of steam ferries than by any permanent road either 
under or above the water. 


The total takings of the Swedish State ss during 
the year 1887 amounted to 18,892,539 kr., of which sum’ 
the gross profits of the traffic were 18,450,747 kr. The ex- 
penses amounted to 13,692,539 kr., leaving a balance to be 
paid into the exchequer of 5,200,000 kr., or 2,16 per cent. 
of the cost of building. The surplus balance amounted in 
the year 1883 to 3.40 per cent., and has since then graduall 

decreased. The goods traffic accounts for about 11.3 mil- 
lion kr. and the passenger traffic for about 7,000,000 kr. 
The balance of the takings has been produced by tele- 
grams, rents, &c. Of the passengers, 40,232 travelled 
first class, 631,723 second class, and 3,233,350 third, pay- 
ing in fares 422,312 kr., 2,259,567 kr., and 3,858,336 kr. 
respectively. Special trains rendered a profit of 9123 kr. 


The total length of all Swedish railways was at the be- 
ginning of the present year 7379 kilometres, of which 2496 
kilometres were State Railways and 4883 kilometres private 
lines. The Norwegian railways, atthe beginningof this year, 
had a length of 1562 kilometres and the Danish railways 
of 2011 kilometres. The Swedish railways have no less 
than seven different gauges. All the State Railways and 
3417 kilometres private railways are broad gange (1.435 
metre). The gauge most used after this is 0.891 metre, 
which has been adopted for 922 kilometres ; 210 kilometres 
lines have a gauge of 1.067 metres, &c. The narrowest 
gauge is 0.802 metre. All Danish railways and 593 kilo- 
metres of the Norwegian railwaye are broad gauge; the 
rest of the Norwegian lines have a gauge of 1.067 metre. 


Messrs. Tangyes, Limited, are adding to their already 
varied business a new branch for the sale of parts of steam 
engines, either in the rough or more or less machined. 
They have issued a catalogue giving a general idea of 
what they are prepared to supply. For instance, they 
offer 47 different steam cylinders varying in diameter 
from 4 in, to 20 in., and in stroke from 5 in. to 28 in., 
and these they wil supply in any state from the rough 
casting to completely finished and fitted with valves and 
glands. Similarly, they provide crankshafts from 2 in. 
to 104 in. in diameter, and so on with other parts. Many 
makers will, no doubt, find it a convenience to buy engine 
parts forthe construction of which they have not the 
necessary machinery, 


The United States consul at Pirsus, in a report to his 
Government, gives the following particulars about rail- 
road extension in Greece. The Pirri-Peloponnese line is 
being extended from Patras to Pirgos, and will be ready 
for traffic by the end of the year. A line is projected 
from Mitons-Nauplia to Calamata, right across Pelo- 

meseus, 1554 miles long, with a gauge of 3 ft. 34 in., to 

built in accordance with plans and specifications 
drawn up by the engineers of the French Mission to 
Greece. This line is to be State property and worked 
under the immediate supervision of State officials. Another 
line is projected from Missolonghi to Agrinion, 274 miles, 
also of metre gauge. A Belgian firm has offered to build 
and equip this line for 150,000/., the line, which is to be a 
State line and more for military than commercial pur- 
poses, to be ready for traffic in 1890. 


The Resistance has been towed into harbour from St. 
Helen’s and berthed in the tidal basin, and the very fact 
that it has not been necessary to dock her proves that her 
skin was not damaged by the recont shell experiments. 
A hundred yards of canvas were used in covering the 
sores upon her sides from observation, so that it is impos- 
sible to see the extent to which she suffered externally. 
Internally she is said to be an entire wreck from the 
repeated explosions. A]] the bulkheads have been carried 
away, and in many places the | eee has been sprung. 
In actual war under a similar bombardment the fighting 
decks would have been converted into shambles. Now 
that the effect of shell bursting between decks has been 
practically ascertained, the Resistance is to be } ee 
with the object of determining the best way of keeping 
out projectiles. Modern bunkers will be built along the 
side and filled with coal, divided in some instances with 
thin sheets of metal. 








Rerininc Sitver sy Exxcrricitry.—The method of 
retining silver electrically, the details of which have 

n worked out by M. Moebius, is now coming into 
a somewhat extended use. It is most suitable for the 
refining of auriferous silver containing about 11 per 
cent. of gold, the cost in this case being only about 
7d. per pound. The principle on which the method is 
based consists in using in an ordinary electrolytic bath 
anodes of an argentiferous matte, and a thin plate of pure 
silver asthe cathode. The bath consists of a very weak 
solution of nitric acid containing about one per cent. of 
the acid. The anodes, which are about 4 in. thick, with 
a surface of about 13.5 square inches, are placed in muslin 
bags which retain the gold, platinum, peroxide of lead, 
and similar foreign materials coptained in the matt. The 
current used is 150ampeéres, and the potential difference 
between the plates 1 volt. During the whole period of 
work brushes are kept moving up and down the silver 
plates, which sweep off the silver deposited into troughs 
put for the purpose at the bottom of the bath. These 
troughs are removed from time to time, and the silver 
taken out and sent to thefurnace. If the matte contains 
copper, this is dissolved by the nitric acid, but is not 
deposited in the cathode, 
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McDOUGALL’S STEAM DRYER. 

In the use of steam for manufacturing purposes 
there are few objects more desirable, or of greater 
practical value, than the attainment of dry and clean 
steam. The object of Mr. McDougall’s steam dryer 
and dirt and water separator, of which we annex a 
section, is to obtain such dry and clean steam, and it 
is claimed that these objects are very successfully 
accomplished. It will be seen from the engraving that 
the separator is adapted for fixing in and forming 
of any range of steam piping. The steam enters the left- 
hand side and passes out on the right-hand side. The 
interior of the separator is divided into two compart- 
ments or chambers ; the front chamber is arranged for 
the purpose of intercepting dirt, and the second or back 





Return Tube 


chamber for the purpose of intercepting water. The 
division plate between the two compartments contains 
an opening over which is fixed on a substantial grid 
plate a wire gauze or netting conveniently arranged for 
cleaning and renewal. The area of the separator at 
this part is specially enlarged so as not to interfere 
with the full flow of steam. The left-hand side or 
inlet of the separator communicates only with the 
front or dirt chamber, and steam or water in entering 
into the second chamber can only do so by passing 
through the grid or gauze, which is so arranged as to 
allow only clean water and steam to pass through. 
The dirt intercepted in the front chamber may be 
removed as often as is found necessary. The water is 
similarly intercepted in the second chamber, whilst 
the steam, released from dirt and water, is further 
dried in passing through the bafile-plate and through 
the jacketted portion of the separator. 

Tt is thus seen from the action of the separator that 
it not only deals with the water of priming and con- 
densation, but it has the further advantage from its 
construction of filtering out water from damp steam 
or water carried in suspension with the steam. 

Itis evident there are numerous applications for 
such a useful appliance, particularly for steam boilers 
which are given to priming. It will also be appre- 
ciated for insuring clean dry steam in connection with 
dye works and digesters, and for similar purposes, 
where at times the strength of solutions is seriously 
interfered with by the admission of an unknown 
quantity of water passing along with the steam. It 
is also applicable for fixing between feed pumps and 
boilers or economisers, and is suitable for either 
stationary, locomotive, or marine work. By this means 
much of the dirt and grit in the feed water is inter- 
cepted and thus prevented from passing into the 
boiler, and so many of the injuries resulting from the 
accumulation of mud and dirt in steam boilers and 
other vessels are avoided. 

The makers of the separator under notice are the 
Chadderton Iron Works Company, Limited, Chadder- 
ton, near Manchester, 





DODD’S HIGH-SPEED ENGINE. 

WE annex illustrations of one form of a high-speed 
engine which has been designed and recently patented 
by Mr. F. W. Dodd, of 16, Osborne-road, Forest Gate, 
E. In the particular engine shown by our engravings 
there are two single-acting oylindass placed in line on 
opposite sides of the crankshaft, the connecting-rods 
from the two pistons taking hold of one crank-pin. 
The leading feature in the arrangement is that the ad- 
mission of steam to and its release from each cylinder 
is effected by a valve having a spherical seating on the 
corresponding piston, this valve being attached to the 
connecting-rod and having an oscillating motion given 
to it by the movement of the latter. 

In the engine shown, the steam at boiler pressure 
is admitted to the space between the two pistons, the 
crank working in a closed chamber on the side of which 
is a stuffing-box through which the crankshaft passes. 
In Fig. 1 the piston of the upper cylinder is at the 
outer end of its stroke, and the cylinder is just receiv- 
ing steam from the central chamber through the age 
shown on the left-hand side. If the crankshaft be sup- 
posed to revolve in the direction of the hands of irate, 
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it is evident that the oscillation of the upper connect-, now North British system. This line is open and 
ing-rod will shift the valve attached to it so as to open| curves northward through Partick to Maryhill in the 
the left-hand steam passage, the maximum opening | north-west of the city. A branch was made from 
being attained a little before half-stroke, after which the | Partick to Hyndland, at which latter there is a ter- 
valve will again close until at the bottom of the stroke, | minal station for the west end. Under the City and 
the parts will have assumed the relative positions in| District Act a second junction was made about a mile 
which the piston and valve of the lower cylinder are | from Partick, between the Stobcross branch and the 
shown in Fig, 1. Helensburgh Railway, to give direct communication 
Before reaching the inner end of its stroke, however, | to Dumbartonshire and the west. The new under- 
the piston will uncover the exhaust port in the side | ground line, however, was primarily intended to con- 
of its cylinder (as shown on the right-hand side of the | nect the Stobcross branch of the North British or old 
lower cylinder in Fig. 1), the main part of the ex- | Edinburgh and Glasgow system in the west of Glasgow 
haust being thus discharged. During the outward | with their lines from Bathgate, Airdrie and Coatbridge, 
stroke of the piston this exhaust cavity is kept in|} Motherwell and Hamilton, which terminated at their 
communication with the outer end of the cylinder | College depét in the east end of the town. The route 
through the corresponding passage on the piston, the | to Stobcross depét (at the harbour) was formerly 
oscillation of the valve causing this passage to be un- | circuitous, being vid Sighthill, and now the new rail- 
covered. We shall probably have more to say re-| way and the Stobcross, Helensburgh, Sighthill, and 
specting this engine on a future occasion. City Union joined form a circle for passenger traffic 
through the centre and round the part of the city 
lying to the north in connection with the North British 
_THE GLASGOW CENTRAL RAILWAY. Railway. When the Glasgow and South-Western, 
One of the chief delights of the people of Glasgow, | Caledonian, North British branch vid Cowlairs and 
the commercial capital of Scotland, is to call their | City Union lines from north to south are considered, 
town the ‘‘second city” in the empire, and their | it will be seen that there is in Glasgow a fair connec- 
chief ambition is to make it such, The city has grown/| tion in one direction, but, as in London, the great 
very rapidly, and, in the same way as London, has | stream of city traffic is east and westward, on the line 
spread its wings in every direction—more ane of the river. Thus itis that the busiest part of the 
westerly—to such an extent that railways have had to | city—that lying immediately to the north of the river 
be constructed to admit of rapid transit, for in these | —may be said to be without a railway thoroughly con- 
days of ‘‘ high-pressure living,” the tramway cars are | venient for traffic westwards. The recently constructed 
much too slow for business men. Almost every day | line, while passing rather north of the centre, extends 
the ground in the centre of the town is becoming more | its circle too far west for immediate city require- 
valuable, and as a consequence underground railway | ments. 
lines have had to be resorted to. Till 1870 there] In the present session of Parliament a Bill was 
were only two passenger railways into Glasgow north | passed authorising the construction of a subterrancan 
of the Clyde. These, the original main lines of the | line to be called the Glasgow Central Railway, giving 
Caledonian and of the iginbene> and Glasgow Com- | direct communication through the heart of the city to 
panies, were brought into the city underground, | the residential suburbs. Of this new railway we give 
and the tunnels still exist, the one giving access to | several illustrations on page 331. The undertaking is 
Buchanan-street from the north, and the other to| certainly one of the most important of the kind pro- 
Queen-street Station from Edinburgh and the west. | posed for a number of years, and when completed 
In 1864 a new local line was authorised by Parlia-| will be the longest underground railway in Scotland. 
ment, and was opened in 1870. This, the CityUnion| The new line will be about seven mileslong. Itis a 
Railway, extended from Alexandra Park in the north- development of the Caledonian system, and here it 
east of the city to Shields-road, on the south side of the | may be said that, although not promoted nominally by 
river, with a branch into St. Enoch Station, the | the Caledonian Company, the shareholders and direc- 
terminus of the Glasgow and South-Western Railway. | tors of that company have a large stake in the concern 
The City Union line passes underground for a short dis- | and the line will be worked by that company. 
tance between Dennistoun, Bellgrove, and Gallowgate.| Beginning by a junction with the Rutherglen 
But the first railway really authorised as an under-|and Dalmarnock section of the Caledonian system, 
ground line was the Glasgow and District Railway,|at a point immediately north of the Clyde, the 
commenced in 1883 and finished in 1886. It passes| new railway will pass by a tunnel under Dal- 
from the High-street of the city in a westerly direc- | marnock-road to Bridgeton Cross, which is the centre 
tion to Queen-street, where it crosses the old Edin-| of the east end of the city. This district is densely 
burgh and Glasgow line at right angles. A new low-| populated, and in and around it are situated 
level station has been constructed under the old| many factories giving employment to women and 
terminal station, with which it is connected by stairs| children as well as men. Thence the tunnel goes 
and hoists, and both stations are largely used. From | by way of Canning-street and under Binnie-place to 
this point the line passes under West Regent-street, | Monteith-row, which immediately adjoins the Glasgow 
from end to end, to Charing Cross and under Kent-|Green, a level plain of about 140 acres, stretching 
road, in the same way, to Finnistoun, Dumbarton- | along the northern bank of the river. It is the oldest 











road, beyond which it joins the Stobcross Railway | park in the city and serves many purposes. It is 
or harbour branch of the Edinburgh and Glasgow, for the ‘most part greensward, and thereon all 
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Besides, it brings the collieries on the Caledonian 
Railway nearly nine miles nearer the Queen’s Dock, 
saving the present detour vid Sighthill. 

The line has eleven stations, these being on an 
average about half a mile apart. At Bridgeton 
Cross, Stobcross, Kelvinbridge, Kelvinside, and the 
termini at Maryhill, goods and mineral stations will 
be formed. For the purpose of securing suitable and 
sufficient room for stations, considerable areas of 
land have to be purchased, and by the removal of the 
present buildings, many of which are by no means 
the most elegant in the city, street improvements will 
be effected. : 

Ina city railway passing underground in the midst 
of large and velehie buildings, the nature of the 
subsoil is an important consideration, and we give 
in Fig. 1 a geological section, compiled from borings 
made along the route where the line is underground. 
This section shows the character of the strata to be 
dealt with, the level of the rails, and of high water of 
ordinary spring tides in the river at Glasgow. 

In constructing the railway along the most crowded 
thoroughfares, viz., Trongate, Argyle-street, and 
Canning-street, the company are by the Act obliged 
not to open the surface except during a limited number 
of hours at night so as not to interrupt the ordinary 
street and tramway traffic. The only obstructions 
permissible are barricades which are not to exceed 
50 ft. in length by 17 ft. wide to be placed 200 yards 
apart for communicating with the underground opera- 
tions. It will, therefore, be necessary in carrying out 
the works in those streets to use a temporary roof in 
the same way as in the completion of the inner circle 
lines of London. In this way, without interrupting 
the street traffic, the engineers are able to do all 
that is necessary for protecting the water pipes, gas 
pipes, and sewers, 

he third cross-section given (Fig. 2) is in London- 
street. Here the head room is limited and the roof 
instead of being arched will require to be formed of 
iron, as indicated in longitudinal section. 

Fig. 3 is a cross-section of Argyle-street, with an 
outline of the tunnel showing the width of the street, 
the relative position of the railway to the surface of 
the thoroughfare and the houses on one side. The 
width of the inside of the tunnel will be 26 ft. and 
the depth of the rails from the surface varies from 
18 ft. to 23 ft. in Trongate and Argyle-street. The 
subsoil is sand containing water. Here the work to 
be done very much resembles that in Cannon-street, 
London, when the Underground Railway was being 
constructed. The first operation was to lay down at 
night, cross timber beams extending from one side of 
the street to the other, the length undertaken each 
night being such that the thoroughfare could be made 
suitable for traffic during the day. The beams were 
12in. by 12 in. placed 4 ft. apart. Upon them were 
placed longitudinally 4-in. planks, and on the top of 
these again 3-in planks laid at right angles to the road, 
as in the case of the beams, When a sufficient length 
of the plank roadway was completed a barricade was 
sonnel which in Glasgow must not exceed 50 ft. long 
by 10 ft. wide, inside which a portable steam crane 
was used for filling carts with the excavated soil. The 
next operation was to drive the main heading and from 
it cross-headings by which to approach the front walls 
of the buildings. Holes were sunk beneath the foun- 
dations and the underpinning concrete and brickwork 
placed in position. This done, attention was directed 
to the main trenches for the side walls of the tunnel 
and to the sewers. The trenches were about 9 ft. wide 
and necessitated alteration of the timbering, to support 
the roadway and the gas and water pipes. When the 
trenches were being tilled with concrete, the sewers 
were constructed. The setting of the centre required 
another re-arrangement of timbering so as to allow 
room for the placing of the arched roof, which was 
constructed in lengths of 12ft. Brick piers were 
built on the backing to support gas and water pipes. 
The earth in the inside of the tunnel was then removed 
and the invert placed in position in lengths of 12 ft., 
the sides being well strutted while the concrete was 
hardening. The earth was then filled in on the top of 
the arch, the temporary wooden street raised and the 
thoroughfare finally repaved, 

We also give in Fig. 4. cross-section in Stobcross- 
street, in which the subsoil is for the most part 
of sand, almost free from water. In this case there 
is not the same necessity for keeping the streets 
entirely open for traffic, and the operations will, in 
all probability, be the same as in constructing the 
»arallel tunnel for the City and District Railway 
Saese te Kent-road—where the sand was heavily 
charged with water. The first thing done was to 
drive at each side of the covered way a row of 6in. 
sheet piling, until rock was found, the depth varying 
from 20 ft. to 30ft. The space between the piling was 
then excavated, in lengths of 15 ft., to the shape of the 
top of the arch, and then filled in with the arch of con- 
crete, 2ft. 3in. atthe crown and 6 ft. at thesides. The 
street was then restored, the next length being mean- 
while started. Preparations had been made for carry- 
ing the water away. It was drained in a sump and 








transferred by a syphon to the drain, to prevent sand 
being taken away with the water. A heading was 
started immediately under the arch and the water 
flowed to the sump. Two lines of sheet piling were 
then driven in the centre of the covered way, 9 ft. 
apart, and the intervening space excavated. As the 
gullet thus formed became deeper the ground on either 
side became dry, the water passing into the drains as 
described. The sides were next excavated, the con- 
crete arch being afterwards propped up and supported 
on either side by 9-in. timbers, although not absolutely 
necessary, because the piling first driven had been 
notched to give the arch acatch. The hollows in the 
rock having been filled with concrete, the side walls 
were bricked. The excavating of the sides and the 
bricking of the side walls were done in lengths of 
18 ft. The placing of a concrete invert, where the 
bottom was not rock, completed the operations. The 
engineers who carried out this work were Messrs. 
Simpson and Wilson, Glasgow. 

The estimated cost of the new railway is 1,131,000/., 
of which 227,000/. is for lands and 904,500/. for works. 
To this, however, is added 10 per cent. for contin- 
gencies, bringing the cost per mile to about 177,000/. 

The engineers are Messrs Formans and McCall, 
C.E., Glasgow, and Mr. R. T. Moore, civil and mining 
engineer, of the same city. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
market was again flat on reports of heavy celling. Several 
‘* bears” were reported to have oversold their accounts to 
a considerable extent. Down to 41s. 44d per ton cash 
was accepted for Scotch warrants in the forenoon, 34s. 6d. 
for Cleveland warrants, and 44s. 14d. for hematite iron. 
The closing settlement prices were—Scotch, 41s. 6d. per 
ton ; Cleveland, 34s. 6d.; hematite iron, 44s. 6d. On 
‘riday the market opened strong, but fell away again, 
and closed at a decline on the previous day’s closing rates. 
The range in the prices at which business was done in 
Scotch iron during the forenoon was from 41s. 6d. to 
41s. 44d. per ton cash. No business was done in Cleveland 
iron either forenoon or afternoon. Scotch was done in the 
afternoon at 41s. 44d., 41s. 54d., and back to 41s. 44d. cash 
per ton, and the price of hematite iron varied from 44s. 6d. 
at the opening to 44s. 14d., and up to 44s. 4d. in the after- 
noon. The settlement prices at the close were—Scotch, 
41s, 44d. per ton; Cleveland, 34s. 3d.; hematite iron, 
44s. 3d. per ton. There was a considerable amount of ex- 
citement in the warrant market on Monday, attended 
with a heavy decline in prices. Trade reports were all 
on the side of firmness, and the week’s shipments of pig 
iron were reported to show a large increase, Business 
opened flat, and the ‘‘ bears” soon predominated. During 
the forenoon prices were pressed down 54d. per ton, and in 
the afternoon 44d. further—in all, 10d. per ton, a very 
severe drop, the market suffering quite a collapse. The 
ge of Cleveland iron fell 1d. per ton, and hematite iron 
. per ton, and the closing settlement prices were—- 
Scotch, 40s. 6d. ; Cleveland, 34s. ; hematite iron, 44s. per 
ton. Yesterday’s market at the opening also showed 
much depression, and prices were borne down 5d. per ton 
under Monday’s lowest. During the afternoon, however, a 
reaction set in, and the close showed an entire recovery 
of the early loss, together with 1d. of the previous day’s 
decline. Cleveland iron was 3d. down in the forenoon, 
but recovered 2d. in the afternoon; and hematite iron 
declined in price 44d. per tom, which was subsequently 
recovered, and 1d. more. The closing settlement prices 
were—Scotch, 40s. 74d. per ton; Cleveland, 34s. ; hema- 
tite iron, 44s. per ton. The market was firmer this 
forenoon, with a smart recovery in prices, business being 
done up to 84d. per ton above yesterday’s lowest quota- 
tion. The market will not meet to-morrow owing to the 
occurrence of the autumn holiday. The outside public 
are now holding and seem to have confidence in the early 
position of the trade. The sudden and thorough collapse 
of the Glasgow pig iron market during the past few days 
has come to many outsiders as a surprise, taking intoaccount 
the general briskness of trade. And yet there is nothing 
unusual in the movement as regards the Glasgow market, 
oaly that the fall on this occasion has been more rapid and 
violent than is generally the case. A fortnight ago the 
price of Scotch warrants touched 42s. 104d. per ton, while 
yesterday forenoon down to 40s. 2d. was reached ; and in 
this way in the course of two weeks the stock of pig iron 
in Messrs. Connal and Co.’s stores depreciated in value 
to the extent of about 135,000/. It may well be that 
some of the public who have lately been speculating in 
warrants, perceiving that the great rush in shipbuilding 
orders is in a large measure over for the present, have 
made up their minds to come out of pigs. Anyhow, the 
position of the market is very depressed. There are now 
87 blast furnaces in actual operation, as compared with 
86a week ago, and 83 a year ago. An additional furnace 
has been blown in by the Eglinton Iron Company at their 
Lugar works. Last week’s shipments of pig iron from all 
Scotch ports amounted to 11,609 tons, against 9463 tons in 
the corresponding week of last year. 


New Shipbuilding Contracts.—Messrs. Scott and Co., 
Greenock, have just contracted to build a first-class steel 
screw steamer of 2500 tons burden. She is to be supplied 
by the builders with triple-expansion engines of 1000 horse- 

wer, and is intended for the China trade. For Messrs. 

ontgomery and Co., London, a steel sailing ship of 
1800 tons net register is to be built by Messrs, William 
Hamilton and Co., Port-Glasgow. Messrs. Robert Duncan 


from Messrs, Raeburn and Venel, Glasgow, to build a 
steel screw steamer of 2500 tons net register. For a 
Liverpool firm Messrs. Aitken and Mansel, Whiteinch, 
have contracted to build a cargo steamer of 3500 tons net 
register. Messrs. John and James Thomson, Glasgow, 
are to supply the engines, which are to be of the triple- 
expansion type, and of 2000 horse-power. For a Glasgow 
firm Messrs. M‘Knight and Co., Ayr, have booked a con- 
tract for a steamer of about 1600 tons. 


Glasgow and West of Scotland Coal Trade.—It was 
reported on Change on Monday from some of the Lanark- 
shire districts that the miners are getting very restive, 
and are evidently concerting for the purpose of forcing an 
advance of wages. At two worksin the Middle Ward the 
men took a holiday, and others threaten in the same direc- 
tion. The result of the agitation is looked forward to with 
some concern. On one hand, it is contended by several 
employers that the rise in prices so far does not warrant 
any concession to the men, and on the other, one or two 
admit that in their case at least a moderate increase is 
quite justified ; indeed, an advance has been granted by 
one large concern. Numerous complaints are made of 
of the difficulty experienced by shippers in obtaining sup- 
plies of coal, three or four collieries having to be drawn 
upon where one sufficed before. On Monday the price 
of household coal was advised as 1s. up in price, but we 
have not heard that the advance was secured. The agita- 
tion amongst the miners extends to Ayrshire, where they 
seem to be determined to get an advance of 10 per cent, 
on the current rate of wages. 


The Late Mr. John Inglis, Engineer and Shipbuilder.— 
Judging by the fortune left by the late Mr. John Inglis, 
the well-known engineer and shipbuilder, there seems to 
be good reason for believing that the days of success in 
business on the Clyde have not yet wholly departed. 
From the list of the inventories of personal estates over 
5000/. recorded in the Lanarkshire Sheriff Court during 
the month of September, Mr. Inglis is shown to have 
left upwards of a quarter million pounds sterling— 
261.496/. 12s. 11d. 


Clyde Shipbuilding Trade—Launches in September.— 
This branch of trade is now beginning to show something 
like the briskness that characterised it during the years 
1881 to 1884. During the past month twenty-four new 
vessels, of a total of 37,100 tons, were launched from the 
various shipyards on the Clyde, an amount of new shipping 
which has never been exceeded in any corresponding 
month of previous years, unless in 1882 and 1884, when 
the output was respectively 38,400 tons and 38,718 tons. 
Over tke nine months of the year, the new shipping 
launched was 189,683 tons, which was only exceeded in 
the corresponding periods of 1881, ’82, ’83, and ’84, The 
September output included the Royal mail steamer 
Atrato, 5350 tons, built for the Anglo-Brazilian trade by 
Messrs. Robert Napier and Sons; the Alfonso XIII., a 
vessel of 4600 tons ; the Darien, 3400 tons ; the Amaranth, 
3000 tons; the Glenelg, 2750 tons; the Baron Douglas, 
2700 tons; the Adirondach, 2300 tons ; the Doris, 2000tons, 
and various other steamers of less tonnage. Only three 
sailing vessels, of a total of 3230 tons, were included in 
last month’s launches. 


Clyde Trust—Increased Harbour Accommodation.—At 
their monthly meeting, held yesterday, the Clyde Navi- 
gation Trustees approved of a resolution of the Harbour 
Committee, recommending that a new dock on the lands 
of Essnoch, be provided as speedily as possible, in ac- 
cordance with the Parliamentary plans. The work to be 
undertaken will involve an se’ hs of about 270,000/., of 
which 30,0007. has already been expended in making an 
entrance from the river side, near the mouths of the two 
graving docks. It is expected that the construction of 
the new dock will be completed in three or four years. 


The Dundee Water Works.—The Dundee Water Com- 
missioners are at present laying a second main in the 
valley of Strathmore, which is to cost about 50,000/., con- 
necting the Loch of Lintrathen with Dundee. 


University Appointment.—Dr. ThomasCarnelly, F.R.S., 
of University College, Dundee, and formerly of Owens 
College, Manchester, an able investigator in physical 
chemistry, has just been appointed Professor of Chemistry 
in the University of Aberdeen. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed Extensions of the Hull and Barnsley Railway. 
—In order to increase the competition between the Hull 
and Barnsley and the North-Eastern Railway Companies 
it is proposed that the former should extend their Jine by 
a loop from Weighton to Beverley. The suggestion is that 
the new lines should run from Weighton vid Beverley 
across North Holderness to the foot of the south pier at 
Bridlington. It is stated that if Beverley does not take 
up the scheme, a number of Hull merchants will promote 
a North Holderness railway from the head station of the 
Hull and Barnsley line. The railway could be made at a 
low cost, as the country is flat. The railway, too, it is 
claimed, passing over the River Hull, would develop the 
Grovehill manufacturing trades. The whole length of 
line would be 21 or 22 miles. The line with the loop from 
Weighton, would form a thorough communication from the 
south, and would certainly be of immense advantage to 
Bridlington, whilst Beverley would have lines from five 
different points running into it. 

Dore and Chinley Line.—The contractors for this line 
are pushing on work as fast as possible, both at Dore and 
Chinley. At the latter station many wagon-loads of 
machinery, planks, barrows, centres for arching, and 





and Co, also of Port-Glasgow, have secured an order 


other material for railway work have arrived, and much 
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material is stated to be on the way from other works now 
being finished by the contractors 


Threatened Closing of Wharncliffe Silkstone Colliery.— 
Yesterday morning there was much excitement in the 
Hoyland and Tankersley district because of a rumour 
that the Wharncliffe Silkstone pit would be closed. Later 
in the day a circular signed by the managing director of 
the pit was handed tothe men. It stated that the com- 
pany had the opportunity within the next two or three 
months of giving up their leases and withdrawing from 
the colliery. They had already decided to take advantage 
of the opportunity, but negotiations were still going on 
with the owners of the minerals with a view to avoid the 
closing of the colliery if possible. A strike for an advance 
of wages would, however, put a stop to any such negotia- 
tions, and close the colliery finally so far as the present 
company is concerned, As the 1300 men and boys em- 
ployed probably represent some 5000 people, the men are 


asked to consider well before they bring so serious a | pj)] 


calamity on the neighbourhood as the closing of the 
collieries. 


The Threatened Great Colliery Strike in Yorkshire.— 
There can no longer be any doubt as to the intentions of 
the South and West Yorkshire miners with regard to the 
wages question. Daily throughout the week meetings are 
being held in the district and resolutions; passed agreeing 
to abide by the decision of the Manchester Conference and 
demand an advance of 10 per cent. in wages. The exact 
date when the notices are to be given in has not yet been 
fixed, but will be in the course of afew days. The usual 
winter rise of 1s. per ton on house coal was made no 
Monday last. In South and West Yorkshire more than 
100,000 miners will be affected by this movement. The 
masters say that they are unable to concede the demand ; 
their contracts till next July are all entered into, and coal 
is realising 6d. per ton less money than at the correspond- 
ing period of last year. The employers are thoroughly 
organised and will resist, the result being that a stubborn 
and—industriously considered—disastrous struggle will 
now, in all likelihood, supervene. No effort at arbitration 
is being made, as neither party is proposing it. 


Trade.—Business in all tranches of the iron and steel 
trades continues brisk, and with every prospect of con- 
tinuing so throughout the quarter. Notwithstanding de- 
pressing reports from the North the markets here are very 
firm and every week the heavy trades bear evidence that 
the recovery is gradual and apparently permanent. Bes- 
semer ingots are realising 4/. 12s, 6d., an advance of 5s. in 
a month, and holders refuse to book forward at these 
rates. Engineering houses are considerably busier, both 
on home and foreign work, and few mechanics are now on 
half time. A genuine trade improvement is noticeable 
throughout the whole of the southern part of the riding. 








NOTES FROM THE SOUH-WEST. 
Milford Docks. —These docks were practically opened 
on Thursday, by the entrance of a steam trawler, No. 77, 
belonging to one of the fishing companies connected 
with Milford Haven. The dock will be officially opened 
October 17. 


Troedyrhiw.—The Dangderie Colliery level at Troe- 
dyrhiw, which has remained idle for a protracted period, 
will be restarted in the course of a few weeks by Mr. D. 
A. Thomas, M.P. 


A Pier for Penarth.—A pier is about to be built at 
Penarth i ee Penarth Promenade and Landing Pier 
Company (Limited). Some of the ironwork for the pier 
has been already ordered. The pier, which will extend 
from a point on the esplanade nearly opposite the swim- 
ming baths, and the new Esplanade Hotel, will be con- 
structed of cast-iron piles and columns, carrying wrought- 
iron girders, deck planking, and ornamental iron railings. 
It will contain entrance lodges, shops, refreshment rooms, 
shelter places, lavatories, and a handsome pavilion, suit- 
able for vocal and instrumental concerts and dramatic 
performances. The total length will be 600 ft., with a 
clear, width of 30 ft. between the railings, the head 
being 150ft. long, with a T end having an ordinary width 
of 50 ft. At the end of the pier, and communicating 
with the upper deck by easy steps, landing stages will be 
provided at different levels, so as to enable passengers to 
embark in or land from steamers, sailing craft, and boats. 
The shops, four in number, will occupy about the middle 
of the pier. Mr. J. Paton is the engineer concerned. 


Coal at Newport.—The exports of coal from Newport 
have very greatly extended during the last seven years. 
In 1881, these exports amounted to 2,058,975 tons; in 
1884, they had risen to 2,753,052 tons ; and last year they 
stood at 3,423,127 tons. 


Cardiff.—Steam coal has shown an upward tendency, 
the best qualities making 11s. 3d. to lls. 6d -per ton; 
secondary qualities have been in demand at 10s. 6d. ; 
and best Monmouthshire has made 9s, 9d. per ton. The 
inquiry for house coal has ruled active, and No. 3 Rhondda 
has made 9s, 3d. per ton. Patent fuel has been shipped 
om a heavy scale, and the best brands have ruled firm. 
There has been a good demand for coke, Spanish iron 
ore has been in steady demand, and prices have been the 
turn higher. As regards the manufactured iron and steel 
trades, the local works are well employed, several of them 
having orders which will occupy them for some time to 
come. Heavy section steel rails have made 4/, 2s, 6d., 
and light section ditto, 4/. 17s. 6d. to 5/. 7s. 6d. per ton. 

Advance in Coal.—Coal was advanced 1s. 6d. per ton 
on Monday at Cyfarthfa and Dowlais. - 

Defence of the Severn.—When the Barry Dock Bill was 
before Parliament, the War Office, recognising the inade- 
quacy of the defences of the Severn, stipulated for suffi- 





cient land on Barry Island for the construction of a fort, 


and powers were given them in the Bill to acquire a 
certain area. Within the last few days an intimation has 
been sent to the secretary of the Barry Dock Company, 
intimating that it is the intention of the War Office to 
have land transferred to them for the purpose of fortifica- 
tions and a fort, which, in due course, will be erected by 
the Royal Engineers. 


West Gloucestershire Water Company.—The engineer 
(Mr. H. J. Marten) reports: ‘‘The works are in good 
order and condition, and the supply of water to the com- 
om te customers, who are rapidly increasing in number, 

asbeen satisfactorily maintained during the past six 
months. During the last half-year nearly nine miles of 
additional mains have been laid, by which the number of 
houses brought within reach of the company’s mains have 
been raised from 1100 to 2300. Other extensions of mains 
are urgently needed, especially in the direction of Staple- 
ill and Mangotsfield, at which latter place there is a 
serious outbreak of typhoid fever owing to the contami- 
nated supply from local wells. When pumping with both 
engines, at a rate approaching 1,000,000 gallons per day, 
the water in the wellisdrawn down only alittle over 20 ft. 
out of a total depth of 350ft., thus further proving the 
aa of the supply of water at the company’s com- 
mand.’ 


Great Western Steamship Company (Limited.)—A meet- 
ing of this company was held on Tuesday ; Mr. Whitwell, 
who presided, reported that shipping business was better 
than it had been for a considerable time, and that the 
company’s steamers were employed at remunerative 
freights. He proposed the payment of an interim dividend 
of 3percent. This was agreed to. 


The Telephone in the West.—In the year ending August 
$1, 1888, 3,615,110 telephone messages passed over the 
lines of the Western Counties and South Wales Telephone 
Company (Limited). 


Wye Valley Ratlway.—The twenty-ninth ordinary 
meeting of this ey was held in Gresham-street, 
London, on Thursday. r. A. B. Joyner, chairman of 
the board of directors, presided. In moving the adop- 
tion of the report and accounts the chairman said the 
directors considered that the best thing for the company 
to do under all the circumstances, was to carry out a 

roposed sale of the undertaking to the Great Western 
ebeey Company. The directors had had several inter- 
views with the Great Western directors in reference to 
the sale ; and although there were a few details yet to be 
arranged, the matter was practically settled. The ar- 
rangement had to obtain the sanction of Parliament, but 
there could be no doubt that it would ultimately be 
carried into effect. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was small and very little business was trans- 
acted. The reports from Glasgow showed lower prices 
owing to the accumulating stocks and the realising of 
warrants. The Cleveland ironmasters would not allow 
the movements of Scotch speculators to influence them 
and adhered to their quotations of 35s. per ton, but there 
were merchants whose prices were 3d. to 6d. below 
this figure. Manufactured iron producers are busier, 
but there is ample room for further improvement. On 
Tuesday the accountant to the Board of Conciliation and 
Arbitration for the manufactured iron trade of the North 
of England issued his return, which showed that for the 
two months ending August 31st last the average net sell- 
ing price of bars, angles, rails, and plates was 4/. 14s. 24d. 
The total amount of manufactured iron produced reached 
48,807 tons. During the previous two months the average 
net selling price was 4/. 133. 10.74d., and the total produc- 
tion 54,649 tons. Shipments continue good, and there is 
a steady home demand for all kinds of iron. - The steel 
trade is in a flourishing condition, and the demand for 
steel material is very good. Prices are firm. 


Engineering and Shipbuilding.—Engineers are full of 
work, especially in the marine branches of this important 
industry, and are likely to be kept actively employed for 
some considerable time to come. Throughout the North 
of England the shipbuilding yards present a very busy 
appearance, and all the firms are particularly well off for 
orders. During the past week some splendid large steamers 
have been med on the northern rivers, and several 
fine newly completed vessels have proceeded to sea, Pre- 
parations are — made for the constructing of vessels at 
the Teesside yard at Middlesbrough, which has been 
leased by Messrs Raylton, Dixon, and Co., of the Cleve- 
land Dockyard, Middlesbrough, one of the largest ship- 
building establishments in the district. 


The Make and Disposal of Pig Iron.—The Cleveland 
Ironmasters’ Association have just issued from their 
offices at Middlesbrough the usual monthly returns, show- 
ing the make and disposal of pig iron in the North of 
England during September. Of 155 blast furnaces erected 
98 have been in operation and have produced 219,418 tons, 
being a decrease of 3096 tons as compere with August. 
The total amount of pig iron in stock on September 30 
was 460,270 tons. On August 31 it was 482,676, show- 
ing a decrease of 22,406 tons. Shipments show a decrease 
of 10,717 tons as compared with the previous month, but 
compared with September last year they have increased 
5945 tons. Altogether the statistics are regarded as highly 
satisfactory. 

The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel and prices are firm. 


LAUNCHES AND TRIAL TRIPS. 

Atthe Deptford yard at Sunderland, Mr. James Laing 
has recently launched the Patapseo, constructed for the 
Neptune Steam Navigation Company, Limited, of which 
Messrs. W. and T. W. Pinkney, of Sunderland, are 
managers. The vessel is built of steel, with a deadweight 
capazxity of 3600 tons, and will be fitted with triple-ex- 
pansion engines of 1100 horse-power by Mr. George Clark, 
of Southwick. 





Messrs. Austin and Son have launched the Barmston, 
a Siemens-Martin steel screw steamer, for the coal and 

neral carrying trade, built to the order of His Excel- 
ency the Lord Lieutenant of Ireland. Her average gross 
tonnage is about 1450 tons, and her machinery, of 160 
nominal horse-power, is by Mr. George Clark. 





Messrs. Earl’s Shipbuilding and Engineering Company, 
Limited, Hull, have just completed an iron screw fishing 
vessel of a new type which they have built for the Grimsby 
Steam Fishin ager g Limited, to the order of Messrs. 
Moodys and Kelly, of Grimsby. She is the first of two 
boats designed for line as well as trawl fishing, and 
ssesses arrangements, by which the fish, when caught, 
is kept in sea water until the vessel reaches port and is 
ready for landing the catch. On the 27th ult. this ship, 
which has been named the Arctic, was taken on her trial 
trip, with the result of a mean speed of about 94 knots per 
hour. The machinery, which was run up to 136 revolu- 
tions, indicated 285 horse-power without the least sign of 
heating or giving any trouble whatever. 





On Thursday, September 27, there was launched from 
the Low Walker yard of Sir W. G. Armstrong, Mitchell, 
and Co., a steel spar-deck tank steamer specially con- 
structed for the carriage of petroleum in bulk, under the 
inspection of Messrs. lannery, Baggallay, and Johnson, 
of London and Liverpool, who are also ae second 
similar vessel, both built to the order of Messrs. Lane and 
Macandrew, of London. The vessel is 312 ft. long between 
perpendiculars, and extreme breadth 40 ft. 3in., witha 
moulded depth of 29 ft. 6 in., and is constructed to carry 
4000 tons on a light draught of water. The oil is carried 
in seven tanks. The vessel will be fitted with triple- 
expansion engines with cylinders 23 in., 37 in., and 60in., 
and 39in. stroke, also by Sir W. G. Armstrong, Mitchell, 
and Co., and calculated to drive the ship over 9} knots 
when loaded. 


On Saturday, September 29, there was successfully 
launched from the Shipbuilding and Engineering Works 
of Messrs. Oswald, Mordaunt, and Co., Southampton, a 
handsomely modelled steel sailing barque of 1280 tons, 
named the Ville de Dieppe, built to the order of Messrs. 
L. Robbe Fils, Dieppe, France, and of the following 
dimensions: Length as per register, 217 ft. 6 in. ; breadth, 
36 ft. 6 in. ; depth, 21 ft. 1 in. The vessel has been 
specially constructed on the‘builder’s plans, from the speci- 
fications of Messrs. Flannery, Baggallay, and Johnson, 
to carry crude petroleum in bulk, and is subdivided into 
a number of compartments for the purpose of containing 
the oil, besides having expansion trunks and large oil- 
tight wells between the forward and after oil compart- 
ments and peak bulkheads, 





Messrs. William Simons and Co. launched on Thurs- 
day, the 29th ult., from their yard at Renfrew, one of 
their patent hopper dredgers which has been speciall 
constructed for dredging operations at Her Majesty's 
dockyard at Haulbowline, Ireland. The hopper capacity 
is 360 tons, and the bucket ladder, which works in a 
central well, is adapted to dredge in advance of the vessel 
and close up to quay walls, and to a depth of 35 ft. under 
water level. Steel buckets are provided, having a capa- 
city to raise 300 tons of ordinary material per hour, 





The s.s. Kirklands, lately built for Messrs. James R. 
Curthbertson and Co., Glasgow, by Messrs. Workman, 
Clark, and Co., Limited, Belfast, and engined by Messrs. 
William King and Co., Glasgow, went on her official trial 
on the Clyde on Saturday, September 29, and attained a 
mean speed of 114 knots. This steamer is 271 ft. between 
perpendiculars by 37 ft. by 36ft. 2in. moulded, with a 
deadweight carrying capacity of 2900 tons and a net 
register of 1168 tons, and has been fitted with triple- 
expansion engines having 19 io., 32in., and 52in cylinders, 
42 in. stroke. The hull has been superintended during 
construction by Messrs. MacNicoll and Co., Glasgow. 





Messrs. Buimer and Co., of Sunderland, have launched 
ascrew steamer named the Smeaton, for Messrs. bin- 
sonand Co., Whitby. She is fitted with engines of 140 
nominal horse power by the North-Eastern Marine Engi- 
neering Company. 


On the 1st inst. there was launched from Sir W. G. 
Armstrong, Mitchell, and Co.’s Elswick shipyard a screw 
steamer named the Russian Prince, of the following 
dimensions: Length, 810ft.; breadth, 40ft.; depth, 
28 ft. 8in. Her gross register is about 2740 tons, with » 
carrying oopeee. of 4000 tons, and she is intended for 
the oil trade. vessel has been built to the order of 
Mr. James Knott, of Newcastle. She will be fitted with 
triple-expansion engines of 23in., 37in., and 60in. dia- 
meter of cylinders, and 39in. stroke, by the Wallsend 





Slipway and a. peg) sy The Russian Prince 
is sister ship to the s.s. Gut-Heil, built by Messrs. Arm- 
strong, Mitchell, and Co. at their shipyard, Low Walker, 
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THE REPORT ON THE NAVY 
ESTIMATES. 
Tue fourth report from the Select Committee on 
the Navy Estimates has been. published this week, 
together with the minutes of the evidence given by 


36 | ** Yes.” 
g3¢| View of some of the Permanent Secretary’s sub- 





the various witnesses called. This is the most im- 
portant document that has been issued in connec- 
tion with this inquiry, and, indeed, the Blue-book 
consists of nearly 3} lb. of closely-printed matter, 
and comprises, with appendices, 542 pages. The 
publication containing the second report and evi- 
dence, which was issued some weeks ago, is a more 
modest document, not exceeding 1 lb. in weight. 
The third report was issued separately, and was not 
important ; neither was the first report which was 
put before the public prior to the appearance of the 
others ; but with the latter was printed about 1? lb. 
of evidence, which equals 170 quarto pages. Inall 
9085 questions have been put by the Committee and 
answered by the various witnesses, and the inquiry 
is not yet complete. The second report deals with 
four votes, namely: Vote A. Number of Officers, 
Seamen, Boys, Coastguard, and Royal Marines. 
Vote 1. Wages of the Same. Vote 2. Victualling 
and Olothing of the Navy. Vote 3. Medical 
Establishments and Services. It is evident that 
the space at our command will not allow us to deal 
with the whole of this vast mass of information 
contained within the scope of the four reports, and 
we will, therefore, confine ourselves to the conside- 
ration of selected portions. With this view, we 
may dismiss the second report, at any rate for the 
present. 

This is. the first time that the Navy Estimates 
have undergone such a searching examination, and 
the result has been that a great deal of information 
has been given to the public on the question of 
Naval Administration. It is to be hoped that the 
public will take advantage of this fact, and that more 
persons will study the evidence with a view to in- 
forming themselves more fully and accurately on 
the true position of the method in which the Navy 
is administered. It is this which forms the chief 
link in the chain of events that determines our 
position amongst nations, and to the results of 
which sooner or later we shall too surely have to 
look for insuring to us a continuance of that pro- 
sperity which alone can come from the security of the 
strong man armed. 

The Committee is an exceptionally strong one, 
and was nominated in March last. It consists of 
the following seventeen members: Lord George 
Hamilton, Mr. Forwood, Mr. Hanbury, Mr. J. M. 
Maclean, Colonel Hill, Mr. Coddington, Admiral 
Mayne, Lord Charles Beresford, Mr. Caine, Mr. 


Sutherland, Mr. Campbell-Bannerman, Mr. Duff, | h 


Sir Edward Reed, Sir William Plowden, Sir 
Edward Grey, Dr. Tanner, and Mr. Crilly. Mr. 
Campbell-Bannerman is chairman. 

The first sitting of the Committee to examine 
witnesses was held on the 11th April, and Mr. Evan 
Macgregor, the Permanent Secretary to the Admi- 
ralty, was the first called. What he said in the 
course of his examination was extremely in- 
structive to the student of that most complex sub- 
ject, naval administration. It should be noted, 
first of all, that Mr. Macgregor is ‘‘as well 
acquainted as any one can be with the present 


6x | arrangement of business in the (Admiralty) office.” 


Mr. Campbell-Bannerman suggests the fact in a 
question, and Mr. Macgregor assents with a simple 
The point is worth bearing in mind in 


sequent replies. He answered 558 questions in all, 
but we do not intend to deal with these in detail 
at present. Some of the members of the Com- 
mittee tried very hard to get some information 
from this witness as to the authority, duties, and 


2| responsibilities of the various members of the 


Board, but, so far as we can judge, with not very 
great success. For instance, he first tells us that 
the First Lord of the Admiralty is responsible to 


2! Her Majesty and to Parliament for all the business 
3|0f the Admiralty, and the Naval Lords are re- 


sponsible to him, and the Parliamentary and 
Financial Secretary is responsible for the finance. 
This seems plain enough, but shortly after we are 
told that certain things cannot be done ‘‘ without 
the sanction of the Board asa Board ;” or that a 
proposal is ‘‘approved by the Board acting as 
a Board.” Directly after we are further informed 
that ‘‘each Naval Lord has the responsibility 
for the particular department of duty which is 
assigned to him ; and if there is any lack of what 
is necessary for the public interest in the depart- 
ment the responsibility rests upon that particular 
Naval Lord.” Later on Sir Edward Reed asks, 
‘* Which Lord of the Admiralty is now immediately 
responsible for the designs of ships, or is that a 
branch of the business for which no Lord of the 


Admiralty is responsible?” To which Mr. Macgregor 
answers, ‘‘I think this procedure rather makes it 
the whole Board.” 

But ‘‘the Board” may exist without the First 
Lord at all, or it may be all First Lord, as Lord 
Charles Beresford brought out. Here are some of 
the questions and answers : 


**Tn sending a letter to the fleetfromthe Board . . . 
such as an order to attack the enemy, you can send that 
so long as you have the authority of two members of the 
Board of Admiralty ?” 

** Certainly !” 

‘Then ‘the Board,’ means you and two Lords?” 

** Yes, possibly one.” 

** Not one by the Order in Council ?” 

** No, but one Lord in the ordinary work.” .. . 

**You stated just now that you could send an order to 
the fleet or you could send a letter purporting to be from 
the Board of Admiralty, which emanated from the First 
Lord solely ?” 

“T do not know of any case of the First Lord issuing 
an order to the fleet. There is a case of a Firat Lord 
issuing an order, which is well known. When Mr. 
Childers made a minute upon the loss of the Captain, no 
member of the Board was consulted.” 

‘*That system exists to this moment ?” 

‘*The same system exists.” 

**In other words, the term Board of Admiralty is a 
misnomer; there is no such thing as a Board of Ad- 
miralty?” 

**Oh, yes, there is,” 

‘** But as a Board in giving an order it may be the First 
Lord without a Board at all?” 
tt ne be the First Lord or it may be the Junior 


“On certain questions ?” 
**It may be any member of the Board, or two of them, 
or all of them,” 


There is a good deal more of this kind of thing, 
and at last this permanent official, who is ‘‘ as well 
acquainted as any one can be,” has to give the 
matter up in despair: ‘“‘I would rather that you 
asked the Naval Lords what they consider their 
responsibility,” he at last exclaimed, when pressed 
by Mr. Hanbury ; and we don’t wonder at all at 
his breaking down, for the whole thing is about as 
lucid as the Athanasian Creed. 

But it may occur to some unsophisticated tax- 
payer to ask how a newly appointed Naval Lord, 
perhaps fresh from sea and without any official 
experience, is to find out what his duties are and 
where his responsibility begins and ends, if this 
well-acquainted-as-anybody-can-be official can’t tell 
im ? 

With regard to the responsibilities of his own 
position, Mr. Macgregor is equally in the dark. 
‘* So far as your own responsibility goes, what is it 
exactly ?’ asked Lord Charles Beresford. ‘‘It is 
very difficult to define, I should say, if not im- 
possible.” Well may he say later on that, ‘‘to a 
person not acquainted with the custom and usage,” 
‘it is perfectly incomprehensible what ‘the Board 
of Admiralty’ means.” As Mr. Macgregor, on his 
own showing, is not acquainted with the custom 
and usage—at best a shadowy quantity—and as 
(again on his own showing) he is ‘‘ as well acquainted 
as any one can be,” it logically follows to every one, 
it is perfectly incomprehensible what the Board of 
Admiralty means. This go-as-you-please method of 
administration no doubt works comfortably enough 
so long as there is a happy family at Whitehall, but 
it is easy to understand what a firebrand an 
enthusiastic reformer, very little in awe of red tape 
usage and permanent secretaries, like Lord Charles 
Beresford, would prove. No wonder they are 
trying to get him to sea again. But if Mr. Mac- 
gregor is somewhat hazy in his mind on this sub- 
ject of control and responsibility, other witnesses 
showed no hesitation in stating their convictions. 
Lord George Hamilton says that : ‘‘ The First Lord 
of the Admiralty is generally responsible to Parlia- 
ment and to the country for all matters affecting 
the condition of the Navy.” Admiral Hoskins, the 
resent Second Naval Lord, says: ‘‘I regard the 

irst Lord of the Admiralty as absolutely respon- 
sible for everything that occurs in the Admiralty.” 
Admiral Hood, the First Naval Lord, is not quite 
so emphatic. He says: ‘‘To each Naval Lord at 
the Admiralty are assigned certain administrative 
duties in connection with the efficiency and working 
of the Navy. For these administrative duties I hold 
that each Naval Lord is thoroughly responsible, 
first to the First Lord of the Admiralty, and through 
him to the country, on this condition ; that his 
views on any point which he may consider really of 
vital importance with ard to the efficiency of 
the Navy are not vetoed the First Lord of the 





Admiralty. If any Naval, Lord should find his 
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views on any point of vital importance, which he 
considers affect the efliciency of the Navy, vetoed 
by the First Lord of the Admiralty, then I hold it 
to be the duty of that Naval Lord to resign his 
position.” The question arises whether we are to 
accept Mr. Macgregor’s uncertainty or the mem- 
bers of the Board’s certainty as proper interpreta- 
tion of the position. One would rather incline to 
think that a permanent secretary who is, as may be 
said at the Admiralty for a ‘‘ full-due,” and whose 
chief function is to instruct the transient authorities 
in their duties, should be the best judge of the situa- 
tion. The patent of the Board of Admiralty from 
the Queen, which is addressed to ‘‘ Our right trusty 
and well-beloved Councillor A. B., Our trusty 
and well-beloved C. D., E. F., G. H., and I. K.” 
-—says ‘* that Our will and pleasure is that you, or 
any two or more of you, do from time to time pro- 
ooeen unto Us such ways and means for the esta- 

lishing such orders and instructions for regulating 
Our Navy as shall be found agreeable to Our service 
and as may increase Our power and forces by the 
sea. . . And, moreover, we grant unto you, or any 
two or more of you, full power and authority to make 
or cause to be made on Our behalf, all requisite con- 
tracts for the supply of . . . necessaries for Our 
Fleets and Naval Service, and for the performance 
of works in relation thereto, and for any other ser- 
vices as in your discretion shall be from time to 
time found necessary and generally to 
execute and do every power and thing which 
formerly did in any respect appertain to the office 
or duties of principal Officers and Commissioners of 
the Navy,” &c. 

We know as a matter of fact that the First Lord 
does as he pleases, If his colleagues do not like it 
they can go. This is as it should be under certain 
necessary conditions, for it is required in the suc- 
cessful management of any business that there 
should be one chief and deciding authority. But 
the necessary conditions do not exist in the case of 
naval administration, for our Firat Lords often do 
not occupy their posts for a longer time than it 
takes them to learn the elements of the complicated 
functions they are called on to perform. 

We have taken this matter of the responsibility 
of the Board in the first instance, because it is 
evident that upon it the whole superstructure of 
naval administration must rest. We think more 
than enough has been shown to prove that the 
whole matter wants overhauling, and the question 
of responsibility and authority at the Admiralty put 
on a definite and indisputable footing. 





AMERICAN RAILROAD FREIGHT 
RATES. 

Tre extraordinary reduction which has taken 
see in American railroad freight rates during the 
ast seven years is forcibly illustrated by the ex- 
perience of the Chicago and North-Western. This 
great concern worked in 1886-7, 4101 miles of line ; 
it is, therefore, one of the most powerful and re- 
resentative railroad undertakings of the North- 
Vestern States of the American Union. In the 
year ending May 31, 1882, the average rate obtained 
by the Chicago and North- Western per ton of freight 
moved one mile, was 1.47 cents. In the year end- 
ing May 31, 1883, the rate receded to 1.42 cents per 
ton per mile ; and in the year ending May 31, 1884, 
it further declined to 1.31 cents per ton per mile. 
In the two years ending May 31, 1886, the 
rate averaged 1.19 cents per ton per mile, no 
reduction having taken place in 1885.6, as com- 
pared with 1884-5. In the year ending May 31, 
1887, however, there was a drop to 1.10 cents per 
ton per mile ; and in the year ending May 31, 1888, 
there was yet again a further fall to 0.99 cents per 
ton per mile, Notwithstanding this continued 
decline in the remuneration obtained by the 
company for the work done by it in its goods de- 
partment, fairly remunerative div:dends have been 
declared not only upon the company’s preference 
stock, but also upon its common stock, the dividend 
for 1887-8 upon the latter stock being at the rate 
of 6 per cent. per annum. The continual decline 
in freight rates is largely due to the struggle 
for a livelihood among the farmers of the North- 
Western States. Grain forms a very large pro- 
portion of the heavy traffic moved over the 


Chicago and North-Western system, and quota-|~ 


tions for wheat and maize fell to such a phenome- 
nally low level during the last three years, that 
American farmers cast about for relief in all direc- 
tions, and compelled the railroads centering at 





Chicago to accept cheaper rates for the carriage of 
their cereals. Apart from this the competition 
between American railroads is intense and invete- 
rate, so that freight rates appear to be constantly 
drifting to a lower and yet lower level. The 
enormous loss sustained by the Chicago and North- 
Western in consequence of the course taken by its 
freight business during the last seven years is 
seen in the fact that if the rates of 1882-3 could 
have been maintained the company would have 
earned in its freight department 9,307,411 dols. 
more in 1887-8 than it actually acquired under that 
head. It is not a little surprising that the Chicago 
and North-Western should have been able, under 
such circumstances as these, to have maintained its 
dividend upon its common stock so well. One ex- 
planation of its success in doing so is found in the 
fact that although the average remuneration received 
on the conveyance of freight upon the Chicago and 
North-Western system experienced, as we have 
already shown, a very severe reduction during the 
last seven years, the company’s freight business 
presented in the same period an enormous expan- 
sion. In the second place the continued introduc- 
tion of steel rails has had the effect of steadily 
reducing maintenance charges. In the third place, 
the Chicago and North-Western, in common with 
neighbouring lines, contrives to utilise its rolling 
stock very fully. In the fourth place, the Chicago 
and North-Western is raising new capital by bonds 
at appreciably lower rates of interest, so that 
although the amount of its bonded debt is larger 
now than it was seven years since, the charge 
for interest has not expanded in anything like an 
equal ratio. Finally, the growth of local passenger 
traffic upon the Chicago and North-Western system 
has afforded the company’s treasury an appreciable 
relief year by year since 1881-2. The manner in 
which American railroad companies contrive to 
work a great extent of mileage with comparatively 
small supplies of rolling stock is certainly very 
remarkable. In 1886-7 the Chicago and North- 
Western, as we have already stated, worked 4101 
miles of line; yet it only owned at the same date 
735 locomotives, 507 passenger carriages, and 22,649 
trucks. The length of line worked by the engines of 
the London and North-Western in 1887 was returned 
at 2547 miles, or not very much more than half the 
mileage of the Chicago and North-Western ; yet at 
the close of 1887, the London and North-Western 
owned 2323 locomotives, 1787 passenger carriages, 
and 49,460 trucks. No doubt, the traffic is heavier 
per mile upon the London and North-Western than 
it is upon the Chicago and North-Western ; but at 
the same time we are certainly of opinion that 
American railroad companies contrive to utilise 
their engines and rolling stock to a fuller and more 
profitable extent than their English contemporaries. 
Probaly, however, the American railroad service is 
not so convenient to the public as the English is 
compelled to be by the force of current opinion. 





THE WEATHER OF SEPTEMBER, 1888. 

THE weather of September has been seasonable, 
fine and dry. The mean pressure and temperature 
of the atmosphere at extreme positions of the 
British Islands, to which the Isle of Man is central, 
were as follows : 





Mean 
Pressure. 


Difference 
from Normal. 


Difference 


Positions. “|from Normal. 





deg. 

nil - 

below 1 
nil 

below 1 

1 














The distribution of rainfall in frequency and 
amount may be inferred from the following results: 





Difference 


Places. | Rainy Days. | Amount. 2 Nornial. 





Valencia 
Yarmouth .. 


Sumburgh .... 43 
gumburgh | * 
| 





The daily general directions of the winds over 
these islands give a very feeble resultant from W., 
the normal resultant being from W. by 8S. The 
winds were in fact from all points of the compass, 





and very light. Atmospherical pressure was ab- 
normally high, and rain abnormally deficient, only 
about two-fifths of the average amount having 
fallen, and on a small number of days. The weather 
notations indicate eight clear days in the east, and 
four in the north; while the overcast days varied 
between twelve in the east and eighteen in the west. 
There was, therefore, a large amount of fine weather, 
and the east of England had most of it. The sun- 
shine recorders should accordingly register a longer 
duration of sunshine than usual. Nevertheless, the 
mean temperature was slightly below the average, 
and there was no great heat. Perhaps the hazy 
state of the air had something to do with this. Fog 
or mist was prevalent between the 18th and 24th, and 
heavy dews were very noticeable onseveral mornings 
between the 11th and 22nd. A thunderstorm oc- 
curred over south-east England on the 7th, and much 
lightning in the same district on the 9th and 15th. 
The highest temperature, 75 deg., was reported at 
Lairg on the 20th ; the lowest, 30 deg., at Braemar 
on the 10th. The greatest atmospherical pressure, 
30.55 in., occurred on the 8th ; the least, 29.6 in., 
on the 3lst. The weather has been very favour- 
able for the late harvest. Bright sunshine for the 
five weeks ending October 1st, estimated as per- 
centage of its possible duration, was for the United 
Kingdom 36, Channel Isles 53, south-west England 
43, south England 41, east England 39, north- 
west England 36, south Ireland and east Scotland 
35, central England 34, west Scotland 33, north- 
east England 30, north Ireland 25, north Scot- 
land 23. 





THE COPENHAGEN EXHIBITION. 
Tue Exectric LIGHTHOUSE. 


OnE of the circumstances which have made the 
Copenhagen Exhibition so complete a_ success, 
is the great interest that has been evinced in the un- 
dertaking on the part of the Danish Government and 
several public institutions, which in their capacity of 
exhibitors have made great sacrifices of time and 
money. Among all the exhibits, official and other- 
wise, none has attracted more attention than the 
large electric lighthouse, which has now been com- 
pleted for some time. We doubt whether any 
other exhibition has ever been able to boast any- 
thing similar, as the whole thing is shown in its 
complete form as it will appear, when erected 
at its final destination, even the granite staircase 
being what is intended for the lighthouse at the 
Hanstholm on the west coast of Jutland. The 
only exception is the limestone of which the light- 
house at the Exhibition is built, which of course 
does not approach the “real” one in height. The 
Hanstholm electric lighthouse, as we shall term it, 
deserves special notice for several reasons. It is 
the first electric lighthouse in Scandinavia, or in 
fact anywhere in Europe outside England and 
France ; it has the greatest power of any European 
lighthouse, and is exceptionally well appointed in 
every Way, great care having been bestowed upon 
every detail. We shall in a later issue publish 
some illustrations in connection with this light- 
house. 

The steam motors, which have been supplied by 
the Elsinore Iron Shipbuilding Company, Elsinore, 
Denmark, consist of two 35 horse-power compound 
tandem engines. The dimensions of the low and 
high-pressure cylinders are 17 in. and 103 in. re- 
spectively. The flywheels serve as pulleys to 
drive the intermediate shaft between the engines 
and the electric machine. Between the crank axle 
of the engines and that of the air pump, there is a 
friction coupling, which, however, can be fixed by 
the means of bolts. Before proceeding it will be 
expedient to point out that there are to be two 
powerful foghorns in connection with the Hanst- 
holm lighthouse, one at a distance of 1800 ft., and 
the other about a mile from the lighthouse. The 
two engines can work independently of one another 
(in fact they will not both, as a rule, be run at the 
same time), and they can also work the respective 
air pumps and electric machines singly, when re- 
quired. The air pumps are placed within the space 
between the two sets of cylinders, and in the 
immediate vicinity of the air pumps is a reservoir 
for compressed air, to which reference will be made 
afterwards. From the engine-house the compressed 
air is led to the foghorns in pipes, having first, 
however, to pass through two air reservoirs which 
are to be found at the foghorn station, first entering 
the larger of the two. The two air reservoirs are 
connected by a pipe with a reduction valve, which 
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keeps the air pressure in the small reservoir at 
four atmospheres. From the small air reservoir 
the compressed air proceeds to and acts upon the 
foghorn. During the ordinary working of the 
latter the pressure in the large air reservoiris main- 
tained at six to seven atmospheres. When the fog- 
horn is not acting, the pressure is, however, in- 
creased to twelve atmospheres. This plan is also 
followed at the Ailsa Craig installation, the ad- 
vantage being that this store of reserve air 
is able to start the foghorn as soon as a fog comes 
on, and to keep it going for about an hour, till the 
steam engines can get up steam. In order to get 
the twelve atmospheres pressure (the air pumps 
being only able to compress the air to six or seven 
atmospheres), a third air reservoir, as already men- 
tioned, is to be found in the engine-room. Into this 
reservoir the air from the one air pump is pumped 
up to the six or seven atmospheres, after which 
the suction valve of the other air pump is con- 
nected with this reservoir, and the further com- 
pression effected. Both air pumps, of course, 
can act direct into the air reservoir at the 
foghorn station, while one can be brought to 
pump air into the reservoir at the engine-house. 
The foghorns are intended to give three roars 
every two minutes; the valve between the small 
air reservoir and the foghorn must consequently 
be opened at these regular intervals, and this is 
done from the engine-house. For this purpose there 
is a very small engine (one-seventh horse-power), 
which is worked by air at the Exhibition, but which 
it is intended to work with steam at the light- 
house, and which drives a small dynamo (an 
Eclipse) ; both of these have been supplied by the 
firm of Kemp and Lauridsen, Copenhagen. The 
dynamo is connected with an electro-magnet at 
the foghorn station, and the armature of the latter 
acts upon the stop valve, when attracted by the 
magnet, and simultaneously a valve is opened 
between the large and the small air reservoir, 
whereby the former supplies air to the latter. In 
order to make the armature of the electro-magnet 
act with these regular intervals, clockwork has been 
inserted in the circuit from the dynamo to close 
the current three times every two minutes, Should 
the electrical opening appliance fail, there is clock- 
work at the foghorn station, which can be started 
and worked by the compressed air in the small air 
reservoir, and which by the aid of three knobs on 
a wheel acts directly upon the armature of the 
electro-magnet. This latter arrangement entails, 
however, a man coming out to the foghorn. 

In the engine-room are further placed two 
magneto-electric machines of the G type, from the 
well-known firm of A. de Meritens, Paris; these 
are too well known to require any further mention. 
By the aid of a switchboard from the same firm 
these two machines can be used either both 
together or singly, or one-half of either machine 
may be used. The lamps are ordinary Le Baron 
lamps, also supplied by Meritens, and the distance 
between the carbons, as well as the position of the 
arc, can be regulated by screws. It may be men- 
tioned, that this regulation at the Hanstholm light- 
house can be effected from the guard-room by 
the aid of rods, which act upon the screws. As 
this would not be much use without the attendant 
being able to ascertain the condition of the lamp, 
a prism has been placed in front of the are, 
which reflects the light upon a mirror in the guard- 
room. On this mirror a line has been marked, 
which should be in the middle between the carbons, 
when the arc is in the focus of the optical apparatus. 

This latter is of unusual dimensions, and consists 
of 1470 pieces of glass ; the radius is 0.975 metre, 
and the height about 3 metres ; it is from Barbier 
et Cie., Paris. It is divided into thirty partitions, 
and gives three successive flashes in the course of 
ten seconds. The three flashes occupy about four 
seconds, leaving an interval of about six seconds. 
The full power is about 2,000,000 candles, but the 
power is of course regulated according to circum- 
stances by using more or less of the magneto-electric 
machines and carbons to match; half a machine 
requires 16 millimetres carbons in the arc lamp, 
1 machine requires 23 millimetres carbons, 14 ma- 
chine requires 28 millimetres carbons, 2 machine 
requires 32 millimetres carbons. 

he lamps must be changed every four or five 
hours, an operation which is performed in a 
moment by a convenient sliding table. The cur- 
rent varies with the capacity of the machines from 
50 ampéres for half a machine to 100 amperes for 
@ whole machine, and 200 amperes for the full two 


machines. The optical appliance, which is worked 
by clockwork, performs a whole revolution in 100 
seconds. Should the rotation from any cause 
become too slow the regulator of the clockwork 
causes an electric circuit to be closed, whereby a 
bell is rung both in the guard-room and in the in- 
spector’s bedroom. One of Cardew’s voltmeters has 
been supplied for the large magneto - electric 
machines. Should these at any time fail a power- 
ful two-wick paraffin burner is always kept in 
readiness, so that it can be forthwith substituted 
for the electric lamp. This does not alter the 
character of the lighthouse, and the power of the 
light is about twice that of the Scan lighthouse. 

The height of the Hanstholm lighthouse will be 
212 ft. above water level, with a range of about 
26 miles. At the base of the lighthouse there is a 
large building with accommodation and residences 
for all the officials, and altogether the whole thing 
is exceedingly well appointed. In connection with 
the lighthouse is shown an interesting collection of 
other appliances and some very instructive maps, 
illustrating the gradual development and present 
state of lighthouses, lightships, &c., around all the 
Danish coasts. 

The cost of the Hanstholm lighthouse amounts 
altogether to about 16,500/., of which the engines, 
air pumps, &c., account for 2500/. and the optical 
arrangement for a similar sum. 
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Gasrous FvEt. 

On Saturday, September 8th, Mr. J. E. Dowson 
next read a paper on ‘‘ Gaseous Fuel.” The author 
explained an apparatus he had devised for making 
cheap heating gas by passing steam and air 
through incandescent fuel, at the York meeting 
of the Association in 1881. Since that time con- 
siderable improvements have been made in the 
apparatus, and, as most of our readers are doubt- 
less aware, the gas has come into extensive use, 
not only for driving gas engines, but for sup- 
plying heat in many industrial processes. One 
gas engine of 80 indicated horse-power has been 
driven by the Dowson gas. The composition of 
the gas depends somewhat on the composition of 
the coal and on the conditions of the fire, but the 
average composition is much the same. In 1881 
it was necessary for gas engines to use five 
volumes of this generator gas for one of ordinary 
lighting gas to develop the same power. Since 
then owing to modifications in the Otto engine 
only four volumes need be used. The author went 
on to refer to the use of the gas at the works of 
Crossley Brothers, but we have already dealt with 
this subject in thesecolumns. It may be repeated, 
however, that Dowson gas is used exclusively at 
these works, where an average of 150 indicated horse- 
power is exerted, and a careful trial of over 35 weeks, 
has shown that the fuel consumption was only 1.3 1b. 
per indicated horse-power per hour. The paper 
stated that returns sent by eleven users of Otto 
engines working regularly at different places with 
the author’s gas, and averaging 35 horse-power 
each, show an average fuel consumption of about 
1.31b. The author assumed that even better 
results than these would be obtained, were en- 
gines designed to give the best effect with generator 
gas, which has only about one-fourth the explosive 
power of ordinary gas, The best fuel for making 
the gas is anthracite,'as it does not yield tar or 
other condensable products, and does not cake in 
the generator. Ordinary gas coke can be used 
with certain precautions. The paper gives several 
instances in which the gas is used, amongst which 
may be mentioned the cocoa worksof Van Houten and 
Messrs. Cadbury ; a German firm of starch makers use 
it for heating drying chambers, another firm employs 
it in varnish making, whilst it is also used ona 
large scale for soldering tins and japanned ware. 
As an example of a domestic application, the 
Gloucester County Asylum may be taken. Here 
all the kitchen work is done by this gas, 300 
quartern loaves being baked daily at a cost of about 
1s. for fuel. It also drives a 12 horse-power gas 
engine used for electric lighting and pumping 
water. 

The cost of Dowson gas naturally depends on 
that of the fuel; but the author states, speaking 
generally the equivalent (in heating capacity pre- 
sumably) of 1000 oubic feet of ordinary lighting gas, 





costs from 6d. to 1s. 


In the discussion which followed, Sir Frederick 
Bramwell referred to the difficulty of drawing a 
comparison between such trials as the author had 
referred to, and those carried out by the agricul- 
tural societies. 

General Webber said that Mr. Dowson had not 
taken full credit for all he had done in the develop- 
ment of water gas. He had given up trying to get 
rid of nitrogen, but had aimed at the maximum 
production of hydrogen keeping the nitrogen low, 
there not being above 48 per cent. in his fuel. 
The cost might be put down at 2d. per 1000 cubic 
feet. In Paris in 1881 one of the producers had 
worked under a gallery of the Palais d'Industrie 
for six months without causing any inconvenience, 
which the speaker considered a good proof of the 
inoffensive nature of the process. He pointed out 
how usefully the system might be applied tu farm- 
ing operations, as a gas engine using this gas might 
be employed during the day in chaff cutting, turnip 
slicing, &c., whilst at night it could be used for 
electric lighting. 

Professor Hele Shaw pointed out the danger that 
may arise from inodorous noxious gases that are 
given off by the producers. If the system were 
applied for domestic purposes, would there be 
danger in its use? Another speaker also dwelt on 
this danger, pointing out the fatal accidents that 
had occurred in the United States from this 
cause. 

Mr. Dowson, in reply, after referring to Sir 
Frederick Bramwell’s remarks, said that the result 
of experience in this country showed there was not 
much fear of danger from the escaping gas. It had 
been proposed, however, to mix the gas in some 
way with strongly odorous fumes, and for this pur- 
pose sublimated napthaline had been used, trays 
being fixed for the purpose. After a time the pre- 
caution was found unnecessary and the trays were 
not used. At Gloucester Infirmary an experience 
of seven years had net shown that danger was to 
be apprehended. 

Dr. Pole, who occupied the chair, said it was to 
be hoped the time would soon come when raw coal 
would only be seen at the pit’s mouth, and that the 
idea of Dr. Siemens would be carried out of having 
two series of mains laid down in towns and cities ; 
one for conveying illuminating gas and the other for 
heating gas. 

THe Surpman ENGINE. 


Three other papers were read on this day, the 
first being contributed by Mr. Pidgeon, in which 
the Shipman engine was described. As we have 
already illustrated and described this engine in 
these columns (see page 495 of our last volume), 
and as there was no discussion on the paper we 
need not make further reference to it now. 


Diszncacine Hook ror Boat Lowerine Gear. 

The next paper was by Mr. Hill, and contained 
a description of an improvement he has made in his 
disengaging hook for lowering boats. It would be 
difficult to explain this ingenious device without 
the aid of drawings, but we may state generally 
that it is of a simple and apparently very effective 
nature. No discussion followed the illustration of 
Mr. Hill’s invention. 


A Crick Mitt. 


The last paper was ashort description contributed 
by Professor Jamieson, in which he described a click 
mill. This is a primitive apparatus which the author 
had met with during a trip in the Orkneys. It is 
worked by water power, and, in the Professor’s esti- 
mation, possessed features of sufficient importance 
to occupy the attention of the section. Perhaps the 
most notable feature, however, was the masterly 
way in which the apparatus had been sketched in 
chalk on the blackboard by Mr. Conrad Cooke, one 
of the secretaries. 

On Monday, September 10, Section G was given 
up to Applied Electricity. The proceedings opened 
with a full room, Mr. Preece occupying the chair. 


An Execrricat CRANE. 

The first paper read was Mr. William Anderson’s 
contribution, in which he described a 20-ton 
travelling crane, which has been erected at the 
works of his firmat Erith. We have already printed 
this paper in full on page 268 ante. 

The discussion on this paper was of an interroga- 
tive, rather than of a critical nature. Mr. Stodhart 
wanted to know if there would be an advantage in 
using three motors. General Webber asked whether 





the use of resistance for altering the power and 
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stopping was adopted purposely. Mr. H. Davey 
asked how the lowering was done. One speaker 
wished for information on the subject of joints, 
whilst another asked as to the distribution of work 
in the different operations. Sir Frederick Bram- 
well required some explanation in the matter of 
gearing and the form of motor used, and could not 
see what would stop the weight running back. 
The author had said that 65 per cent. of useful 
work was got out of the motor. He would like 
to know the percentage when a steam engine was 
used on the platform, but he was sure it was a 
good thing to get the engine off the platform in any 
case. 

In replying to these queries, Mr. Anderson said 
that the form of dynamo and motor was just what 
was supplied by the makers. In very big cranes 
perhaps it would be good to have a separate motor 
for each of the three motions, but. for a crane of 
the power then under consideration, a single motor 
with clutches was considered the best arrangement. 
There was a certain amount of knack required in 
using the crane, and this had to be acquired. They 
had tried shifting brushes on the commutator, but 
this was not found so suitable as the old plan of 
resistance coils. There was a ratchet, the arrange- 
ment of which he explained, to prevent the weight 
taking charge. As to the distribution of the percen- 
tages of work, he could give no information, and he 
did not see how any conclusion could be arrived at, 
as the time of work was so short ; although with a 
square-shaft crane such data could be obtained by 
finding the power required to run the crane all day 
and taking the weight lifted asthe duty. That, 
he thought, would amount to about two per cent. 


ELECTRIC SMELTING, 


A paper by Mr. Compton on the ‘‘ Cowles Pro- 
cess of Electric Smelting” was next read by Mr. 
Kapp. 

The author did not propose describing the whole 
process of electric smelting, as the earlier stages of 
the invention had been before often dealt with, but 
wished to confine himself to certain features in the 
new plant recently put down at Stoke-on-Trent by 
Mr. Cowles. The boilers are of the Babcock type, 
mechanically stoked, whilst the steam engine is a 
compound condensing horizontal tandem of 600 
horse-power, by Pollit and Wigzell, of Sowerby 
Bridge. It has a centrifugal governor, which main- 
tains a speed of 76 revolutions in spite of the great 
fluctuations in the load. Tate’s electrical stop 
valve is fitted. The engine flyweeel is 20ft. in 
diameter, and weighs 30 tons. It is geared to the 
pulley of the dynamo by rope driving gear at five 
to one. The dynamo spindle is of steel, 18 ft. long, 
and has three bearings, one being placed on either 
side of the driving pulley. The diameter is 7 in. 
in the bearings and 10 in. in the part within the 
core. In the original forging the centre part was 
14 in. in diameter, but it was planed down in a 
longitudinal direction, thus leaving four project- 
ing ribs or radial bars, and on these the core 
discs are driven. Each disc has a recess cut 
so as to fit on to the ribs. There are about 
900 discs, having an external diameter of 20 in., 
whilst the total length of the core is 36in. In 
the first instance the core had 32 driving teeth 
of steel, each tooth being rivetted to sockets at- 
tached to eight of the core discs. As the strain on 
these driving teeth was very near the factor of 
safety, their number was subsequently doubled, so 
that ultimately the tangential strains were borne 
bya very considerable number of core discs. The 
armature winding consists of 128 copper bars each 
{ in. deep, measured radially, and # in. wide. 
These bars are coupled up so as to form 32 conduc- 
tors only. This arrangement was adopted to avoid 
the heating from Foucault currents, which with 
14 in. conductors would have been very consi- 
derable. The bars are coupled at the ends of the 
core across a certain chord in accordance with an 
arrangement patented by the author and Mr. Swin- 
burne, which consists of crescent-shaped bars so 
formed that the whole surface is exposed to the 
current of air passing through the armature. The 
bars are insulated by fiburite. The commutator is 
20 in. long and has 64 parts. In addition to the 
usual tightening nuts at the two ends it is pro- 
vided with a third tightening ring in the centre 
to prevent the long commutator strips from 
springing when worn thin. The current is col- 
lected by eight brushes mounted on a separate 
ring placed concentric to the commutator, and the 
current is led away from these brushes by a large 





number of bands of sheet copper strapped together 
into convenient groups. The field magnets are of 
the horizontal double type, the single magnet form 
being considered unsuitable. The magnet coils each 
consist of a few turns only of copper bars, 1din. 
wide by lin. thick, forged to fit the magnet cores. 
The only insulation is thin mica wedges, keeping 
the bars from touching the core. The armature is 
ventilated by a Schiele fan, driven by a belt from 
the armature spindle. 

At 380 revolutions the armature can give 5000 
ampéres at 60 volts, the temperature never rising 
above 70 deg. Cent. A current of 8000 ampéres 
has been employed for short periods, but it is 
doubtful whether more than 5000 ampéres will be 
advisable in actual work. It is said that the arma- 
ture has more than once stood the test of 16,000 
ampéres. Since then, however, a safety cut-out, 
calculated to fuse at 8000 amperes, has been pro- 
vided. This consists of a framework carrying twelve 
lead plates. The current indicator is simply a 
solenoid of nine turns, through which the whole 
current passes. The core is attached by chain 
gear to the two pointers, which are mounted 
on one spindle. The solenoid is cut out of a 
cylinder of cast copper. There are six furnaces, 
each consisting of a long trough of firebrick with 
ends closed by cast-iron pipes through which 
carbon electrodes pass, being so arranged that they 
can be moved lengthways to and fro. Limed char- 
coal is used as a lining for the furnace. The elec- 
trodes each consist of nine carbon rods attached to 
a cast-iron head mounted on a copper rod passing 
through the cast-iron pipes referred to. There are 
flexible copper wire connections having an attach- 
ment sliding along the conductors. To supply the 
current the attachments are slid into position 
opposite the furnace and clamped fast to the con- 
ductors. To start the furnace the electrodes are 
brought together so as to touch and are then 
separated until the furnace is brought to the re- 
quired temperature. 

The author next described the working of the 
furnace and entered into other details with regard 
to the properties of ferro-aluminium ; these it is 
unnecessary to again repeat. 

In the discussion which followed, Mr. Sellon 
asked as to the cost of working and whether pure 
aluminium had been produced. It also seemed 
questionable whether it was wise to have a single 
dynamo, which was like having all the eggs in one 
basket. He referred to difficulties which might 
arise through the movement of the mass in the 
furnace through settling as it was melted. The 
effect of this would be to cause rapid variations of 
load, and the electrical variations would not be fol- 
lowed directly by a difference in movement of the 
heavy parts owing to their momentum. 

Mr. G. Forbes was of opinion that where the 
development of heat only was required the simpler 
alternating current would be better. In referring 
to the ventilating fan, he mentioned that at Swansea 
he had seen dynamos being run with large quan- 
tities of water being passed through for refrigerat- 
ing purposes. 

Mr. K. Hedges spoke as to the method of attach- 
ing the carbons by cast-iron holders, which he con- 
sidered led to a good deal of waste; a position in 
which he was supported by Sir James Douglass, 
who looked on the arrangement as somewhat 
clumsy. 

Sir Douglas Galton asked for information as to 
the strength of iron alloyed withaluminium. He 
also questioned whether a shunt dynamo would not 
be better than a series machine in view of the varia- 
tion of the range of conductivity of the fluid mass 
in the furnace. He would be glad to know how a 
current meter could be graduated up to 8000 
ampéres, 

Sir Frederick Bramwell asked whether the heat 
generated in the furnace would not be sufficiently 
intense to vaporise the metal. In such a case 
would not a sufficient space be left to break circuit. 

Sir W. Thomson also asked why a series dynamo 
was used, as it would seem a shunt dynamo might 
be more suitable under the great variations of 
current. 

In replying to the discussion, Mr. Kapp said Mr. 
Sellon had asked a very embarrassing question as to 
the cost of working. He, the speaker, had been 
informed on all these points in a most liberal 
manner by the manager of the Cowles works, but 
that gentleman had apparently repented himself of 
his open-heartedness, for he written to Mr. 
Kapp the next day asking him not to divulge how 





cheaply they were doing the work. He could only 
say it was very cheap indeed. Aluminium could be 
got in a pure state in a powdery form, but a button 
could not be obtained. But this was not of such 
great consequence, as the great commercial use of 
the metal was an alloy for other metals. It was 
asked why a continuous current machine was 
used in place of an alternating dynamo. He 
could only explain the fact by the inertia of 
the human mind, the first experiments having 
been made with a continuous current machine. 
As to the necessity of using a fan it was exceed- 
ingly difficult in designing a machine to hit on the 
proper balance of conditions to meet the various 
points for which provision had to be made. For 
instance, larger bearing surfaces might be given, 
but then there might be a loss in other mechanical 
details and possibly in electrical details also. As 
to casting the electrodes in iron sockets, there was 
not so much waste as some of the speakers seemed 
to imagine, as the carbons lasted a good many 
rounds, perhaps three or four days. The shrink- 
ing of the cast iron round the carbon gave a very 
even pressure in a convenient way which could 
not be obtained by clamps, besides which there 
would be a difficulty in getting clamps on when 
used in a group. The speaker mentioned that 
6000 ampéres can be passed without heating through 
2 square inches of two surfaces of clean tinned 
copper squeezed together. As to the choice of a 
series machine, there were not such violent fluctua- 
tions of current as might be supposed, but a more 
important point was that in a shunt machine the 


| violent fluctuations might burn up the brushes. 


He was not aware how the current meter was 
calibrated. As to cavities in the materials in the 
furnace being melted out and so causing a sudden 
alteration in current, this did not cause any trouble 
in practice, which was no doubt due to the lighted 
zone being large, which enabled it to adjust itself 
so as to be fairly constant. As to strength of cast 
iron containing aluminium the speaker had no exact 
information, and he was not able to obtain any 
exact data from Mr. Keep’s records. But speak- 
ing generally it was certain there was an advantage, 
for in nearly all cases there is an increase of strength 
and in most instances an increase of ductility as 
well. Mr. Keep casts 60 tons of thin stove plates a 
day. 

The three next papers on the list were read im- 
mediately after each other, all being discussed 
together. The first of these was Mr. G. Forbes’s 
contribution, which he called 


Execrric Licgotine in AMERICA, 
although the title is more catholic than the scope of 
the paper. The author commenced by pointing out 
the enormous progress electric lighting has made in 


America. ‘‘ At the moment one lands one is struck 
by it; and when one lands upon returning to 
England, one is equally struck by the dimness of 
our streets. In America there is not a single town 
with which I am acquainted where you can walk in 
the streets at night without seeing very many arc 
lamps. I am not simply speaking of influential 
towns like New York, Philadelphia, and Boston, 
but of the most out-of-the-way places in the most 
distant States where gas has never penetrated.” As 
an illustration of this fact, Mr. Forbes produced a 
paper published in a village in Alaska, which treated 
of the introduction of electricity in a scientific 
manner, side by side with a proposal to pass a law 
for the expulsion of the Indians from the city at 
nine o’clock every evening. 

At the time of the Electric Light Convention at 
Pittsburg last February, it was estimated that there 
were 300,000 arc lamps lighted from central stations 
in America; but the most striking progress of late 
has been in incandescent lighting. In February of 
the present year it was estimated that there were 
2} millions of incandescent lamps in use in the 
United States, and the rate of manufacture has in- 
creased enormously since thatdate. There are four 
or five manufacturing places in the United States, 
each capable of turning out 10,000 incandescent 
lamps every day. 

Of incandescent central stations there are two 
classes, one of which is the three-wire system, in 
which a continuous current is supplied to the main 
conductors over a town, and the lamps are con- 
nected by branches to the system of positive, nega- 
tive, and intermediate mains. That is the system 
so largely adopted in the Edison stations. 

Mr. Westinghouse had adopted the Gaulard and 
Gibbs system, by means of which an alternating 
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current of very high tension can be passed over con- 
ductors of small diameter, and then reduced in ten- 
sion by means of a converter. This system is now 
supplying in America 153,285 lamps, occupying 
152 distinct plants, and 42 of these had plant for 
more than 1000 lamps. 

The paper then goes on to deal with the evil 
effect the Electric Lighting Act has had, and the 
author regretted that the Act of this year had 
been passed, as it would delay the due recognition 
of the value of electric lighting. At the same 
time he did not consider the backwardness of 
England in this matter was entirely due to faults 
of legislation. A general description of the system 
of central station lighting adopted by Mr. Westing- 
house was next given. It chiefly depends upon 
the use of the secondary generator, transformer, or 
converter, the latter being the term most often 
used in the United States. This is an induction 
apparatus having a primary and secondary coil. 
The primary coil is of high resistance, with a large 
number of turns on the primary and asmall number 
on the secondary, which goes to the lamps. The 
alternating current produces induction in passing 
through the primary, which reacts on the secon- 
dary, thereby producing a current of low tension. 
The primary coil and the secondary are completely 
separated, and when properly constructed it is quite 
impossible that the high tension current can ever 
reach the secondary circuit, so that the consumers 
have nothing to fear from the dangerous high-ten- 
sion current which is sent out from the central 
station. The wires are led on poles and the con- 
verters are generally attached to the outside walls 
of the houses. Sometimes they are attached to the 
poles. The dynamos are run day and night with- 
out cessation ; charges being made by contract or 
by meter. 

On the possibility of running machinery con- 
tinuously without breaking down, the author has 
something to say. In America it is thought that 
the fear of breakdown is enormously exaggerated 
in this country. Marine engines perform their 
work for days and months without stopping on 
account of accidents, and it might be expected that 
an electrical station, where the work can be sub- 
divided, would do the same. As a matter of fact, in 
America, the author assures us, plants have been run 
for years and years without accumulators, and it is of 
the utmost rarity for an accident to arise of sufficient 
importance to stop the general lighting of the dis- 
trict. The Edison Central Station, in Pearl-street, 
New York, has only broken down once during the 
course of many years’ running. The general opinion 
in America is that there is no danger of a properly 
equipped and organised station breaking down. 

The author did not think there was occasion to 
say much on the question of steam engines, as he 
did not think the Americans could teach us very 
much in that field. A great deal has been said about 
the desirability of having, for central stations, large 
slow running engines with a view to economy of 
fuel. It is, however, found more economical and 
safer to havea number of dynamos, each driven by 
a separate high-speed engine without countershaft- 
ing. The maximum load in a central station is 
very many times in excess of the average load, and 
if an engine be suitably adapted for the maximum 
load it is working at a disadvantage for the greater 
part of the time. It has been found from actual 
practice in electric light work in identical central 
stations that 20 per cent, more work is. required 
when countershafting is introduced. 

The author attributed a great part of the success 
of Americans in electric light work to the fact that 
they fix on the types of machines that they are 
going to make, and then lay down machinery which 
will enable them to produce those types cheaply. 
Going upon this system all parts can be made so as 
to be interchangeable, a matter which is of the 
greatest convenience, as any piece can be got by the 
next train if telegraphed for. 

The Westinghouse Company make three types of 
alternating current dynamo machines ; one for 650 
lights, another for 1300 lights, and another for 2600 
lights. The voltage in each case is 1050. In Eng- 
land there is a tendency to use on the primary 
circuit a higher tension than 2000 volts. In the 
Westinghouse system they use 1000 volts at the 
converter, 1050 volts being developed at the ma- 
chine. The local pressure is reduced in the ratio 
of 20 to 1. The 1000 volts in America is reduced 
down to 50 vo'tsin the lamps, whilst in this country 
the 2000 volts have been reduced to 100 volts in the 
lamps. 





The question as to whether full advantage shall 
be taken of carrying high tension current in the 
mains is one that should be immediately settled. 
The advantage is that copper is saved to a very 
great extent, whether 1000 or 2000 volts are used. 
In addition to this, lamps of 50 volts in place of 100 
volts can be used, and this Mr. Westinghouse con- 
siders is the greatest advantage he has gained by 
the introduction of the Gaulard and Gibbs system. 
‘¢ We all know,” said the author, ‘‘ that the higher 
voltage of the lamp, the shorter the life, and a 
50 volt lamp is a far more perfect thing than a 100 
volt lamp.” 

The author next went on to speak of the West- 
inghouse dynamo, which, however, as he remarked, 
is pretty well known in this country. The con- 
verters are of five sizes suitable for 5, 10, 20, 30, 
and 40 lights respectively. Larger sizes are not 
used, as the meters in use are not suitable fora 
larger number of lights than 40. By the use of 
1000 volts a far cheaper converter can be made. 
In the Westinghouse plant there are 16,000 alter- 
nations or 8000 complete periods a minute. In this 
country there is a tendency to make the alterna- 
tions less frequent, but the greater the number of 
alternations the less iron is required, and, therefore, 
smaller converters can be used. Tests made as to 
the efficiency of the converters when working at 
half load show that they have an efficiency of 95 per 
cent., and the author thinks that in actual practice 
there is a waste of about 10 per cent. in the use of 
converters when they are properly designed. The 
paper states that Mr. Westinghouse has in his 
lamps 70 per cent. of the power given to the engine 
belt. The wiring is all overhead, simplex wire 
being used. For underground work Waring cable, 
which is lead covered, is used with complete success. 
The mains are subdivided as much as possible, 
because a short circuit then only effects one dynamo. 
Alternating dynamos can be worked in parallel 
down to almost half load, but below that they do 
not synchronise. The author did not see any objec- 
tion to almost any number of revolutions of the 
dynamo, so long as the shafting was strong enough. 


ExEctricaL DistRIBUTION. 


Mr. Henry Edmunds next read a paper on his 
system of electrical distribution, which we shall 
print in an early issue, 


Tae MEASUREMENT OF ELECTRICITY. 


The last of this group of three papers was contri- 
buted by Mr. W. Lowrie, and was ‘‘On the 
Measurement of Electricity in a House-to-House 
Supply.” The author was not present during the 
reading of the paper, although he came in later 
whilst the discussion was in progress. 

The paper commenced by pointing out the difti- 
culties that arose in attempting to measure the 
electricity supplied in house-to-house installations, 
It has been considered exceptionally difficult to 
meter alternating currents, for they will neither 
deposit metals nor decompose liquids, and in any 
attempt that is made to construct a mechanical 
meter, retardation is set up against the current. It 
is, however, due to the fact that alternating currents 
will not deposit metals or decompose liquids which 
enables the system of electro-deposition meterage, 
about to be described, to be worked. This system 
has been introduced at Eastbourne, and is founded 
on the differentiation of the main or alternating 
electromotive force. It depends upon the intro- 
duction of a constant electromotive force into the 
main or alternating circuit, which, whilst it rein- 
forces the main electromotive force in the half 
alternation in a direction positive to it, retards it in 
that direction which is negative to it, so producing 
a subsidiary or resultant extra current to the main 
or alternation current in that half alternation which 
is positive to the constant electromotive force. This 
extra current is necessarily exactly. proportional 
to the main current, and by putting a deposition 
cell in series with the source of the constant 
electromotive force, the amount of deposit will be a 
measure of the whole current. The method of 
applying this principle is as follows. The main is 
severed as it proceeds from the source of elec- 
trical energy to the appliance in which the energy 
is expended, and the meter is put across the 
break, so that the entire current which has to be 
metered passes directly through it. The current 
on entering the meter passes through the secon- 
dary cell with an electromotive force of 2 volts, 
so producing the necessary differentiation in the 
positive and negative directions in half of an alter- 





nation. Supposing, for instance, the electro- 
motive force of the dynamo or converter to be 100 
volts and the main current to be 10 ampéres. Then 
in the half alternation positive to the constant cell 
at its maximum point : 


Total electromotive force = 202 volts. 
.*. The maximum current = ~ = 20.2 amperes. 


While in the other half alternation: 
Total resultant electromotive force = 198 volts, 
The current = a = 19.8 amptres. 


But this current lasts for only one-half of an 
alternation, in the same way that an alternating 
current does, in consequence of its necessary fall 
from its maximum positive point to a neutral 
point in order to raise its maximum negative point; 
so that although at its maximum point, the effec- 
tive current equals .4 ampéres. Yet its average 
current is only .2 ampéres for all the time ; or what 
is the same thing, acurrent due to 2 volts only. So 
it is evident that the resultant current may be con- 
sidered as one merely resulting from 2 volts con- 
stantly acting through the circuit resistance. The 
application of this effective current takes place in 
the depositing cell, in which the electrodes are of 
copper, alternately connected together; and the 
solution with slightly acidulated saturated solution 
of recrystallised sulphate of copper in distilled 
water. 

A meter for a twenty 16 candle-power 100 
volt lamp installation, or for a maximum current 
of 12 amperes, was exhibited. The area of the 
plates was 48 square inches = 4 square inches 
per ampére, which, with the strong solution 
used, gives a resistance quite negligible. The 
capacity of the secondary cell is to register 400 
units without recharging. The depositing cell 
is composed of an alloy unacted upon by the 
solution. The plates are kept at equal distances 
by distance - pieces, by which also the connec- 
tions are made between the alternate plates. The 
exterior sides of the plates are coated with an 
insulating enamel, so that no deposition can take 
place upon them. The plates can be taken out for 
weighing purposes without danger of injuring the 


ma 

r. Preece opened the diecussion on these three 
papers. He said that unfortunately Mr. Lowrie 
had not turned up, although a telegram had come 
saying he had left London. His meter had heen 
in use in Eastbourne, but every effort had been 
made to keep it secret, and this was the first time 
its action had been explained. It was, perhaps, 
rather difficult to grasp at first reading of the paper, 
and the speaker attempted to make it clearer by 
means of some sketches on the blackboard. 

Sir William Thomson said that the more he heard 
of the advances made in electric lighting in the 
United States the more he admired, and held up as 
an example for us here, the energy and common 
sense displayed by the Americans in utilising 
practically the discoveries of science. Jn the matter 
of the use of accumulators for distribution of small 
currents, which was the subject of Mr. Edmunds’ 
paper, he looked upon it as one of the most im- 
portant questions in the distribution of electricity. 
He would be glad, however, to know what was the 
cost of the accumulators, for that was the first 
point to be got over. He could not agree 
with Mr. Forbes in the matter of incandescent 
lamps. The latter had stated that he preferred 
50 volt to 100 volt lamps, saying that the former 
would last longer. Sir William knew no reason, 
however, why the higher tension lamps should not 
last as long as the others. In his own house he 
had lamps of 86 volts, but he would change these 
for 100 volt lamps as soon as possible. But in any 
case the cost of the renewal of lamps was a small 
part of the total cost of an installation, and in all 
other respects the 100 volt lamps were far more 
convenient ; chiefly that the cost of copper was less 
in wiring, and there was also the general conve- 
nience of smaller wires. Generally he was not in 
favour of going below 100 volts, but he advanced 
his opinion more with a view of raising discussion 
so as to get the subject ventilated and draw the 
opinion of those who knew more than he did. 
Speaking of the number of alternations in a cur- 
rent to which Mr. Forbes had referred, Sir William 
pointed out that in a solid conductor at 3 milli- 
metres below the surface, the conductivity of the 
copper was 65 per cent. less than at the surface at 





5000 alternations per minute. This would point to 
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the advantage of making conductors of plates 
6 millimetres thick, or of tubes 3 millimetres thick. 
In this way a saving might be made in copper in a 
more effective way than by using current at 8000 
alternations, as described by Mr. Forbes as being 
the practice in America. 

Mr. Sellon spoke as to the relative duration of 
life of high or low electromotive force lamps. As 
a representative of the manufacturing interest he 
would give the preference to low voltage, as he 
thought it would give greater duration to the life of 
the lamp. There was also the advantage of the 
smaller first cost on account of the greater ease in 
manufacture. The low cross-section of the filament 
was a difficulty, as flaws or impurities were likely 
to be of the same size whether the carbon was 
large or small in diameter, and naturally in the 
smaller filament the proportion of defective area, 
in terms of the whole, would be larger. Again, 
he was of opinion that there must be a disruptive 
effect due to the difference of pressure at the two 
ends of the lamp. It was difficult to come to a 
determination, however, in incandescent lamps. 
In an arc lamp constancy was a necessary feature, 
as otherwise the lamp would not work. He wished 
to corroborate what Mr. Forbes had said as to the 
energy and activity of the Americans in the matter 
of electric lighting, but the Americans have this 
advantage, which English electricians do not possess, 
that the gas interests in their country are small 
and the gas is not good. Another reason was that 
the Americans do not so strongly insist on a new 
thing being perfect before they will tolerate it ; 
for instance, they will put up with a flicker 
in the light. He thought, also, that ladies in 
England were responsible toa great extent. They 
opposed the electric light because it gives their 
faces a corpse-like appearance. We are op the 
side of the ladies here, and strongly object to their 
faces being made ‘“‘corpse-like ;’ but the incan- 
descent lamp gives no such effect. Referring to 
Mr. Edmunds’ paper, the speaker asked if in chang- 
ing, one cell would not be connected to another for 
a very small interval of time, if only for three- 
quarters of a second ? If so, this would give an ex- 
cessive overcharge. Such an effect was not con- 
sidered detrimental formerly, but more recent 
researches point the other way. He wished to 
know what amount of energy was lost in the ap- 
paratus. 

Mr. 8S. F. Walker remarked, with reference to 
the question raised by Professor Forbes, whether 
a 100 volt lamp or a 50 volt lamp was best, his ex- 
a agreed with the opinion expressed by Sir 

illiam Thomson, that there was very little dif- 
ference, the 100 volt lamp being at least as good 
as the 50 volt. The question was not, in his 
opinion, one of relative size of filaments, but of 
manufacture. In the early days of incandescent 
lamp manufacture, it was found difficult to make 
the higher voltage lamps as strong as those of lower 
voltage, but as the number manufactured increased, 
the perfection of manufacture did also, till the 
higher voltage lamps equalled the lower. He 
thought that every one would be impressed with 
the careful manner in which Mr. Westinghouse 
had worked out the whole arrangements described 
by Mr. Forbes, and he thought it a pity we had not 
more men of his stamp on this side of the water. 
He was glad to find Mr. Westinghouse using 
1000 volts instead of 2000 volts as we do in this 
country, and he believed that the lower voltage 
gave, in the present state of our knowledge of the 
subject, a better chance of avoidance of breakdowns. 
He would like to ask Mr. Forbes what was the 
material used for insulating the primary and 
secondary coils from each other in the trans- 
formers. The transformer was the weak point of 
the system, owing to the possibility of the high 
tension current finding its way into the low tension 
service. With regard to Mr. Edmunds’ paper, be 
believed that distribution by accumulators offered 
a better chance of continuous successful working 
than by transformers, but he was hardly prepared 
to trust an accumulator by itself, and he should 
also be afraid of any automatic apparatus. 

General Webber spoke of the good work done in 
the matter of electric lighting by Mr. Edmunds. 
Much had been attempted before in endeavouring 
to introduce accumulators in the distribution of 
electricity, but the plan before the meeting was the 
first successful solution of the problem. 

Mr, Kapp said that the question of the best 
potential to use was of great importance, and ought 
to be settled by some competent body, so as to lead 








to a simplification and unity of practice. It would 
be a great thing for users and manufacturers alike 
if one could telegraph for any standard part and be 
sure of getting the thing wanted to fit the require- 
ment. The tendency in this country was to work 
up to 2000 volts, and he would wish to ask Mr. 
Forbes for reasons why 1000 volts is better. 
Unless the latter could show good reason why we 
should prefer the lower tension, he, the speaker, 
would advise that we keep to our 2000 volts. As 
to working, if dynamos were not allowed to be 
coupled in parallel when changing, the light would 
be put out. He -would ask whether the trans- 
formers get hot. He was glad to hear Sir Wil- 
liam Thomson say that 3 millimetres was the useful 
depth of conductors, as it confirmed some observa- 
tions he had himself made. He noticed that the 
Westinghouse dynamos were much heavier than 
English machines giving the same output. The 
duty of the Westinghouse transformers was also 
not so high as that of some in England of the same 
weight,* so that we were not behind, but before 
the Americans in this respect; but then the 
Americans use the instruments while we only make 
them. 

Mr. G. Forbes could not let Mr. Lowrie’s 
statement that hitherto automatic current meters 
use too much energy and were not successful, to 
pass unchallenged, for in his meter—which it may 
be remembered was described before Section G at 
the Manchester meeting—it only required half a 
volt to record thirty lamps, and this was per- 
fectly successful. As to the relative merits of 
alternating and continuous currrents, in some 
cases the former and in other cases the latter 
was preferable; it depended upon the circum- 
stances. But it must be remembered he was 
not advocating the points put forward; he was 
merely recording what had been done in America. 
There were many things, he said, which we do better 
in this country. He agreed with Sir William 
Thomson as to the virtues of accumulators, but he 
considered that the cost would bar the way in this 
direction. With regard to what had been said by 
Sir William Thomson and Mr. Kapp about alter- 
nating current dynamos being run in parallel, it 
was tried at the Grosvenor Gallery with Siemens 
machines and failed. But Westinghouse and other 
alternating current machines had been successfully 
worked in parallel. If two of these machines were 
started in unison they would keep so by the slip- 
ping effect of the belt. This was more especially 
the case when they were working to their maximum 
current, but if they were much under half-load they 
would get out of synchronism and the lamps would 
flicker. As to alternating current dynamos run- 
ning in parallel, there was no difficulty about that— 
a statement which led to quite a long conversation 
between Sir W. Thomson, Mr. Kapp, and the 
speaker. Mr. Forbes would not discuss the re- 
spective merits of 50and 100 volt lamps, but would 
content himself with saying that in America the 
former were much preferred—a fact, we may remark, 
which might possibly be explained by the American 
manufacturers not having arrived so near perfec- 
tion as those of this country. The speaker con- 
sidered (if we heard him rightly) that, as we had 
not yet gone up to 150 volts, it showed that the 
lower voltage was best. In reply to Mr. Walker, 
the insulation of the transformers was of vulcanised 
fibre and copal varnish. The transformers did not 
heat above 50 deg. C. In conclusion, he thought 
that electricians ought to settle definitely the num- 
ber of alternations that might be taken as a standard 
for dynamos, so that makers might know what to do. 

Mr. Edmunds, in replying to the discussion, gave 
particulars of cost. As to voltage, with lower 
voltage they got lower candle-power. In answer to 
Mr. Sellon’s inquiry, the low battery was never in 
contact with the high as he supposed. Mr. 
Edmunds here again explained the mode of opera- 
tion. General Webber and Mr. Sydney Walker 
had questioned the possibility of the apparatus 
working without additional attention, but the 
speaker stated that their experience of three or 
four months had been very satisfactory, although 
no doubt troubles might come, but these would 
dealt with as they arose. He would not confine 
himself to supplying one apparatus to each house, 
but would group the houses. 

At this point Mr. Lowrie arrived, and said in 





* The weights of the Westinghouse dynamos are as 
follows: 650 lights = 4800 lb.; 1800 lights = 9000 lb, 
The weights of the converters are: 5 lights = 50 lb; 
10 lights = 60 1b. ; 20lights = 95 Ib. ; 40 lights = 160 lb, 





answer toa question that he had checked his meter 
during three months’ work and had found it register 
correctly. Here a conversation was carried on by 
Lord Rayleigh and some others on the subject of 
this meter. 

Mr. Preece, in closing the discussion, wished to 
register his protest against all the blame of our 
non-advance in electric lighting matters being 
thrown on the Act of ’82. For one thing it did not 
affect corporations, but the fact was we have not, 
up to the present time, been sufficiently advanced 
in our knowledge of the practical requirements for 
a successful installation of electric lighting to war- 
rant corporations in substituting electricity for gas. 
He quite understood how any one may be carried 
away by the energy and vitality of American enter- 
prise, for he himself had been carried off his feet in 
the same manner when he first went to the United 
States, but when he came to think soberly over the 
matter he saw that our more deliberate way was the 
best, and we should be all the better off for waiting 
a little when we did set to work, as there would be 
less imperfect work and immature devices to pull 
down or make shift with, as the case may be. As 
to the case of 50 v. 100 volt lamps, it ought to be 
decided one way or the other. He would do what 
he could to get the matter authoritatively taken 
up. He himself was in favour of 100 volts, but 
whatever was to stand, there must be uniformity. 
He would, in conclusion, like to say a few words as 
to the ingenuity with which Mr. Edmunds had 
carried out his idea. He thought that when further 
developed the arrangement would be highly suc- 
cessful, 

(To be continued), 





NOTES. 
Work In Boat Racine. 


Pror. Witu1am P. Trowsrinee, of the School 
of Mines at New York, has been making some 
examinations upon the expenditure of energy of 
eight men during one of the college races. The 
distance, a four-mile course, or 21,120 ft., was 
traversed in 21 minutes, there being a speed of 
about 1000 ft. per minute. The resistance of the 
boat at this speed was determined by experiment 
to be 75 lb., and the work per minute for the eight 
men, therefore, was 75,000 foot-pounds, which is 
.28 horse-power per man ; this is seven times the 
rate which strong labourers are compelled to main- 
tain during a day’s work. The conclusions from 
the investigations is, that these extraordinary 
efforts are excessive in the strain which they place 
upon the heart and lungs of those engaged, and 
that races are practically decided at the end of the 
third mile, and that prudence requires that the 
length of course in all college boat racing should 
be reduced at least to that distance. 


Tur TemiscovaTa Raltway. 


The last addition to the Canadian railway system 
is a line 81 miles long from Riviére du Loup, 116 
miles east of Quebec on the Intercolonial Railway 
to Edmundston, the northern terminus of the New 
Brunswick Railway on the River St. John. It takes 
its name from Lake Temiscouata, a fine sheet of 
water on the height of land between the province of 
Quebec and the northern part of New Brunswick, 
27 miles in length and from two to three miles wide. 
Along the banks of this lake for 18 miles the rail- 
way runs ; and the lake gives its name to the fine 
agricultural district which has hitherto been sadly 
isolated and neglected from the disturbance of the 
former routes of trade by the construction of the 
Intercolonial Railway. The new railway follows 
very closely the original mail and telegraph route 
through the provinces, though the mails have long 
since been withdrawn and for the last 20 years the 
decaying telegraph posts have been without a wire. 
The lake is not without its history, and when the 
Ashburton Treaty gave some of the finest of the land 
to the State of Maine, a miniature rebellion was the 
result, the loyal French population strongly objecting 
to be deeded over like a flock of sheep to the United 
States tax-gatherer, an office unknown on what had 
been the British side of the supposed boundary. It 
was here that the English General Ingolf was sta- 
tioned for years to keep open the communication 
between theBritish provinces, and here where at a 
later date, when the Trent affair threatened compli- 
cations between the Americans and ourselves, that 
the regiments rested and fished on their long march 
from Halifax to Quebec. There are some beautiful 
farms along the old road and the new railway, and one 




















Oct. 5, 1888.] _ 


ENGINEERING. 





341 





of the first to appreciate the district was Mr. Joseph 
Hickson, better known as the manager of the Grand 
Trunk Railway, who has here an excellent stock 
farm with some superior cattle and a drove of 
splendid Shetland ponies. The new railway makes 
an important saving in the distance between Quebec 
and St. John, which is 155 miles less from Rivitre 
du Loup to St. John by this route than by the 
Intercolonial. 


PorTLAND CEMENT CONCRETE. 

Mr. Dyckerhoff, a well-known German authority 
on Portland cement, has contributed a somewhat 
remarkable article on this subject to a recent num- 
ber of the Deutsche Bauzeitung. He considers that 
a comparatively small proportion of cement 
thoroughly incorporated with the sand and broken 
stone of the concrete is much more advantageous 
than a much large quantity less carefully mixed. 
For foundations he recommends the use of one part 
of cement to from six to eight parts of sand or 
gravel, or to from eight to ten parts of broken 
stone. In those cases in which the structure is 
subjected to heavy shearing forces, these propor- 
tions should be somewhat reduced, one part of 
cement to from five to six parts of sand being then 
more suitable. In the case of very important work 
Mr. Dyckerhoff recommends the carrying out of 
experiments to settle the proper proportion of 
cement to sand, employing in the experiments 
samples of the same sand that will actually be used 
in the work, as sands differ so much in constitution 
that often a comparatively dull and bad-looking sand 
will give much better results when tested in this 
way than sands of much brighter and better appear- 
ance. This of course does not apply to sands clearly 
clayey. In making the concrete the cement should 
not be measured, but weighed, as the weight con- 
tained in a measure varies considerably. In his 
own practice he uses as a unit a sack of cement, 
which is of invariable weight. Thesand and cement 
are mixed dry in a wooden trough, and turned over 
three or four times with a spade before the water is 
added, after which it is again thoroughly worked 
till it forms a homogeneous and slightly damp mass. 
The broken stone, gravel, &c., which has been care- 
fully washed and is still damp, is then added and 
the whole thoroughly reworked, so as to completely 
cover each fragment of stone with the cement, a 
point of the greatest importance. Workmen are 
deputed to prevent any of this stone working to the 
top during transit from the mixing table to the site 
of the works, and equal care is taken in depositing 
it in the trenches, careful and experienced men 
alone being employed, as without this precaution 
the success of the work cannot be assured. To 
finish off the work Mr. Dyckerhoff makes use of 
cement mortar consisting of 1 part of cement to 
23 parts of sharp sand, to which is added if the sand 
is coarse, one-tenth part of fat lime, which makes 
the mortar spread more easily. Before applying 
the mortar to the work the latter is carefully washed 
and levelled, after which the mortar is applied in 
three or four successive layers. 


Russta’s Rattway Poticy. 

The announcement that the Russian Government 
intends taking over the Transcaucasian Railway 
from January Ist next, and working it as a State 
line, may be accepted as evidence that the policy 
long advocated by eminent Russian publicists of 
placing the railway system under the control of the 
State has been at length adopted by the Govern- 
ment. This view is supported by the fact that the 
only large railway under course of construction in 
Russia ‘just now, from Samara to Zilataoust, vid 
Ufa, is being built by the State, while the Siberian 
Railway, in its entirety, is to be a State concern. 
Thus the conclusion is forced upon one that for the 
future the railways of Russia will be built by the 
State, and that by degrees the railways already 
existing will be acquired as their concessions 
expire, At present there are 18,500 miles of rail- 
way open in the Russian empire ; of which four-fifths 
belong to publiccompanies, and one-fifth to the State. 
The railway system of Finland, covering a distance 
of 1000 miles, is entirely worked by the Govern- 
ment. The State railways, for the most part, are 
situated in West and South Russia, and are chiefly 
strategical lines. Formerly the policy used to be 
to grant concessions to capitalists, mostly foreign, 
to construct railway lines, the interest on the 
undertaking for a term of years being guaranteed 
by the State. Subsequently the Government itself 
raised railway loans, handing over the proceeds to 
the Russian companies formed to carry out the 





undertaking. Both systems had their defects and 
led to many abuses. At length political and other 
causes led to foreign capitalists and railway con- 
tractors turning their backs upon Russia, while at 
the same time the Government found itself seriously 
embarrassed by having to pass in gold abroad large 
sums as interest, at a moment when the currency 
had depreciated in value 50 per cent., and more- 
over in many cases on lines, which from cor- 
ruption, ill-construction, and other causes, were 
in a more or less bankrupt condition, or too dis- 
organised to carry the traffic required. The reforms 
thereby enforced upon the Government in the 
matter of finance and management led to the State 
participating more and more in railway matters, 
until now it is assuming control of every depart- 
ment. In the case of the Transcaucasian Railway, 
for instance, although the line was simply a guaran- 
teed one, the Government, since the completion of 
railway communication from Baku to Batoum, 
repeatedly, in excess of the annual interest, made 
advances of capital to purchase rolling stock, and 
has granted fifty or sixty locomotives at the time 
from the Government ‘‘reserve.” Under these 
circumstances it is not surprising that it should 
have come to the decision that it is cheaper to take 
over and work guaranteed railways than bolster 
them up, and this decision will lead in time to the 
incorporation of most of the Russian lines. This 
policy excludes the foreign railway contractor com- 
pletely from Russia, and forbids all hope of a re- 
turn of the prosperous period of the “‘ sixties,” when 
many Russian lines were built by English engineer- 
ing firms. 





CONSTANTINOPLE AND VIENNA.—A newly opened railway 
route enables travellers to reach Constantinople in forty- 
eight hours from Vienna, The length of the journey by 
the new route is 10533 miles. It isexpected that the new 
—_ will be attended with beneficial results to Austrian 
trade. 





FEATHERSTONE SzewaGE Works.—The Local Board of 
Featherstone, near Leeds, have received notice of com- 
plaint from Lord St. Oswald, as to the nuisance arising 
from their present sewage farm. Mr, M. Patereon, M. 
Inst. C.E., of Bradford, has been instructed to report as 
to the best means of remedying the nuisance. His con- 
clusions are: 1, That the 25 acres of land now leased to 
the Board for sewage irrigation by gravitation are useless, 
being 4 ft. or 5 ft. of strong and intractable clay with no 
soil worthy of the name. 2. That to lift the sewage 
50 ft. on tothe nearest land suitable would cost 
8. That precipitation works would be more costly than 
land filtration with a less efficient result. 4. That 
land filtration works embracing 5 acres of land at a cost 
of 12501. offers the best practicable means of extricating 
the Board from their present dilemma. 

ProJEcTED LARGE RAILWAY BRIDGE IN DENMARK.— 
A new railway bridge across the Guldborgsund has be- 
come necessary, the present one, opened for traffic in 
1875, having suffered greatly from rot. It has already 
been necessary to strengthen it in various manners, and 
it is somewhat problematical whether it will be able to do 
service until the year 1890, when the new bridge is ex- 
pected to be ready, two summers and one winter being 
necessary for its completion. The cost of the projected 
new bridge is put at 1,100,000 kr. It is to be an iron 
bridge resting on stone pillars, and it is the intention to 

lace it close to but not on the same spot as the present 
iocien, as this latter course would entail the erection of 
a temporary bridge. The supports of the bridge will 
consist of two piers on land, one pier for the swing 
bridge, two piers for the support of the ends of the 
bridge, and two intermediate ones. Although cheaper 
bridges have been proposed, either a wooden one or an 
iron bridge resting on iron pillars, these have been aban- 
doned, as a bridge like the one proposed is considered to 
be the cheapest in the long run. 





Licut Raitways.—At a meeting of the Society of | P 


Engineers, held at Westminster Town Hall, on Monday 
evening, October 1st, Mr. A. T. Walmisley, President, in 
the chair, a paper was read on “‘ Light Railways,” by Mr. 
William Lawford, M. Inst. C.E. The paper first drew 
attention to the fact that the subject was not a new one, 
having been brought before other scientific bodies about 
twenty years ago, and also that since that period not 
much appeared to have been done with light railways, in 
this country at least, and that amongst those that had 
been constructed, few, if any, had proved commercially 
successful. The author endeavoured to show the reasons 
for this, and contended that up to the present time they 
had scarcely had fair play shown them, and that greater 
facilities for construction should be granted by Act of Par- 
liament. He then showed that, comparatively speaking, 
the so-called ‘‘ Railways Construction Facilities Act” was 
not made much use of ; the ordinary Act of Parliament, 
notwithstanding its additional cost, being evidently pre- 
ferred. The conclusions arrived at were thatif light rail- 
ways can be made to pay their promoters in other coun- 
tries, why should they not do so in this? And the author 
gave it as his decided opinion they had not yet had fair 
play accorded to them. 





THE GRINNELL SPRINKLER. 

A very effective exhibition of this apparatus was 
given at Ransomes’ Dock on Monday last, by the pro- 

rietors and manufacturers of the device, Messrs. 

owson, Taylor, and Co., Limited, of 19—21, Queen 
Victoria-street. A wooden shed 18 ft. square by 12 ft. 
high had been erected, and the floor of this was strewn 
with several sacks full of dry shavings, which were 
afterwards soaked with paraffin oil. Under the roof 
there were fitted four 4 in. sprinklers. Upon a match 
being applied to the combustible mass on the floor the 
whole was speedily in a blaze, the building being filled 
with a vast volume of flame. This in a few seconds 
was turned to masses of dense smoke caused by the 
sprinklers coming into action, and before long the fire 
had been entirely put out. The working of the 
sprinklers is accompanied by the ringing of an alarm 
gong, which is effected by a small turbine actuated by 
the flow of water to the sprinklers, 

The sprinkler itself consists of a nozzle closed by a 
valve on an elastic seating. This seating is so 
arranged as to make the joint bn rr} the greater the 

ressure of water. The valve is held in its place by a 
ever soldered at one end to a projection from the 
nozzle ; the opposite end resting on a notch in the pro- 
jection. The valve pressure on the lever is, therefore, 
between the soldered joint and the end that rests on 
the notch, but much nearer to the latter. It will thus 
be seen that the lever is of the third order, the notch 
being the fulcrum, the pressure of the valve the force, 
and the soldered joint the resistance. The advantages 
of the arrangement are as follows: A small but posi- 
tive pressure is placed on the soldered joint, and the 
latter is not, therefore, likely to be forced under ordi- 
nary circumstances, though the lever is sure to fall 
when the solder is melted. An increase of pressure 
in the surface will not cause leakage. The soldered 
joint is removed from the cooling influence of the water 
in the pipes. When the joint does give it goes all at 
once, so that there is no fear of a small trickle of water 
coming through, which would be just sufficient to keep 
the solder cool, but not enough to be of any good for fire 
extinguishing. The alloy of which the solder is com- 
posed has a melting point of 155 deg. Fahr. 

Other tests were made with equally satisfactory 
results, after which a number of gentlemen, repre- 
senting the insurance interests, had the building 
handed over to them in order that they might try to 
burn it down. It may be said at once that in this 
they were entirely unable to succeed. By making 
the fire very small, so that the heat was not sufficient 
to melt the solder joints, it was kept burning for some 
time, bnt it was very evident that it was only in this 
way combustion could be maintained within the build- 


50000. ing when the sprinklers were in place. 


his apparatus has, we are informed, been exten- 
sively introduced in the North and the Midlands, 
especially in large mills, and has done good work 
already in putting out several fires that doubtless 
would otherwise have done much damage. The ma- 
nager of one of the large iusurance companies who was 
present, said that the companies allowed such a reduc- 
tion in premium when this apparatus was fitted that its 
installation would be paid for in five years, after which 
the saving would be all profit. The minimum allow- 
ance on premium is said to be 20 per cent., but in some 
cases quoted, it was as high as 60 per cent. The most 
striking practical evidence, however, in this coanection 
is that of the vast shops of William Whiteley, at 
Westbourne-grove. After their unfortunate experience 
of the last few years, the insurance companies would 
not take his risk at any price whatever, but since he 
has installed a complete system of the Grinnell 
sprinkler he has got insured at a comparatively mode- 
rate premium. 

The ordinary water service pressure is quite sufficient 

for working the sprinkler, but the insurance com- 
panies require an independent supply. Thisis generally 
afforded by means of a tank placed at the top of the 
building, the water being raised by a small Worthington 
ump. 
Tt would seem as if this device should go a long way 
towards solving the question of danger from fire to 
theatres, especially as there is no likelihood, owing to 
the elastic valve seating, of the apparatus coming into 
play mapeatng, NS the melting of the solder joint, 

Messrs. A. Ransome and Co., of Chelsea, are agents 
for the apparatus. 





Water Surpiy 1n VictoriA.—The Victorian Govern- 
ment has entered into a contract with Mr. J. S. Long- 
head, the managing director of the Federal Artesian 
Well and Mineral Boring Company (Limited), to bore 
a@ number of holes in various parts of the north-west of 
Victoria, to an aggregate depth of 10,000 ft., in the hope 
of finding permanent artesian wells, Work will be begun 
shortly in the vicinity of Nhbill, where Mr. Longhead 
anticipates striking water at a depth of 1200 ft.; but the 
Co:vnial Government has specified that, if necessary, the 
drill shall be put down 1500 ft. from the surface, and 
should the results obtained then warrant it the boring 
shall be continued to a greater depth. The company has 
successfully carried out similar work in Queensland. 
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ENGLISH AND AMERICAN LOCOMOTIVES 
COMPARED. 
To THE EpiTor or ENGINEERING. 


Sir,—An interesting and amusing commentary on the 
assertions and arguments of your American correspon- 
dents, in the controversy that raged in your columns 
some time agoon this subject comes to us from America, in 
an article in the New York Railroad Gazette, of August 31 
last, on ‘* Improvements in Pennsylvanian Locomotives,” 

The correspondence I refer to had its origin, it will be 
remembered, in an article published in ENGINEERING, of 
April 2, 1886, entitled ‘‘ English and American Locomo- 
tives Compared,” in which criticism was passed on 
American Eecoandhivas in respect of various peculiarities 
in their design and construction, in contrast with locomo- 
tives designed and made in this country. In the first 
place attention was drawn to the ‘‘ ornate sand-box and 
steam dome” above, and the “ balloon-shaped” chimney 
in front, which, in conjunction with ‘‘ the brilliant dis- 
play of gilt and paint in all directions” constituted well 
marked, though minor features in American locomotives, 

A more important criticism was in respect of the re- 
tention in American engines of the old-fashioned ‘‘ Bury” 
bar frame, as inconveniently narrowing the firebox. 
Another criticism had reference to the use in American 
locomotives of cast-iron wheels with chilled treads, as 
being inferior to the steel-tyred wheels used in English 
practice, A third criticism, amongst many others, had 
reference to the general deficiency in American locomo- 
tives of bearing surfaces and of substantiality in the 
detail parts. This view was expressed by the writer of 
the article as follows: ‘‘ Taking the engine and tender 
(American) as a whole, there is a notable lack of wearing 
surfaces and proper fit in the joints and attachments—- 
such as brake-hangers, spring links, compensating beams, 
&c.—in comparison with the like parts in English en- 
gines Moreover the brass work of American 
engines is less substantial, while the general finish of both 
engine and tender is inferior. These matters, trivial as 
they may seem to those not conversant with the construc- 
tion and working of locomotives, materially affect the first 
cost, as well as the after expenses of maintenance and 
repairs,” 

hese and similar criticisms, truthful and unexagge- 
rated as they were (as will be seen in the sequence), 
somewhat unduly raised the ire of our American friends, 
who forthwith endeavoured to dispose of them by vigorous 
rotest and sweeping denunciation. The reply of Messrs, 
mith, Fernie, and Co., as representing the foremost cham- 
pions of American locomotive practice, was that the forego- 
ing criticisms were wholly without foundation in fact, and 
nothing but the outcome of prejudice and of ignorance on 
the subject. In short, that American locomotives were not 
only immeasurably ahead of British locomotives, but “se 

- 


wig perfect and incapable of improvement. 
‘, C. Smith, of Delaware, even went the length of 
proving by imaginary figures evolved, as it. turned out, 
from his *‘ inner consciousness,” that an American-made 
locomotive could do the same work as a British locomotive 
at half the cost ; while Mr. Dorsey actually wrote a bulky 
volume to prove a like assertion by reasoning and argu- 


ments of an equally reliable and convincing kind! As 
regards the narrowing of the firebox by the use of the bar 
frame, it was asserted by American writers that it was of 
no consequence whatever, if not an actual advantage. 
That, in any case, it could be got over by spreading the 
box over the frames. To this it was replied by writers in 
this country that it involved cutting short the lower por- 
tion of the firebox, resulting in an unduly shallow fire 
space. Tothis Messrs, Smith and Co, were understood 
to reply, in so many words, that a shallow firebox was as 
good as a deep one, if not a great deal better. Thus the 
controversy raged until your American correspondents, 
one after another, were driven from the field, beaten and 
discredited. 

Now, however, in a moment of forgetfulness of former 
arguments by American writers, or in consequence of 
recent conversion to a new and better. faith or a sounder 
knowledge of the subject (which is the true cause, it is 
Piesededar to say), the following views on the question of 
American locomotives—in remarkable confirmation of 
criticisms by English writers-—are given at page 575 of the 
Railroad Gazette of August 31. It is there stated: ‘‘The 
Pennsylvanian passenger locomotive, illustrated on another 
page, is not only an example of the rapid progress made 
in the art,of locomotive construction as regards the time 
in which the different parts of a locomotive are assembled, 
but the parts themselves embody many improvements 
unknown. few year's ago” on America, being understood). 
The writer in the New York paper then goes on to say: 
** The smooth and graceful curves of the dome” (and of 
the chimney, it might have been added, in contrast with 
the usual graceless American “ smoke-stack”) ‘are con- 
spicuous in the outline of the engire, and though the im- 
provement is not of very material moment, this form is 
cheaper to make and easier to keep clean than the 
elaborate mouldingsin vogue a few years ago. The absence 
of the familiar sand-box atove the boiler is another 
change that strikes the eye, and is really of some 
material importance, saving the motion from the wear 
caused by sand spilled in filling the sand-box.” It 
is then stated: ‘*The arrangement of the driving 
springs beneath the box is another recent innovation on 
the time-honoured practice of placing the springs and 
equaliser above the frame and beside the firebox. This 
method is simpler than the employment of numerous 
equalisers and spiral or ‘dolphin’ springs, and permits 
the jirebox to be made widerand deeper, while the axle-boxes 
are more readily oiled and the springs are more accessible, 
. .. +» When we claim superiority for the American, as 
distinguished from the European, type of locomotive, it 
should not be forgotten that all these features have long been 





in general use in English practice, while the solid-end side 
rods, though first used simultaneously on both sides of the 
Atlantic, scon became universal in England, while their use 
on this side is still somewhat execptional.” Further it is 
stated: ‘‘The use of stecl-tyred truck wheels is also be- 
coming very general for locomotives for passenger service, 
and indeed various forms of steel-tyred wheels are often 
used for tenders and for freight engines.” Again, in 
speaking of the jaw of the crankpin, or “‘ big end” of the 
connecting-rod being ‘‘closed with a block and vertical 
bolt,” it is remarked: ‘*The greater n= st and 
strength of this arrangement as compared with the straps 
still so generally used will be self-evident to any mechanic 
who studies the question carefully. Candour again com- 
pels us to add that these two latter improvements are also 
long recognised features of English practice.” 

But the “‘ cream” of the article in the Railroad Gazette 
is to be found in the last paragraph, which runs as follows: 
‘* Perhaps the most significant improvement in the loco- 
motive is to be found in the weight.” Hitherto, it may 
be remarked, our American friends have been conspicuous 
for trying to make a “‘ cheap” engine by cutting down the 
parts and thereby making it light. This, however, isnow 
recognised as false economy, for the writer in the Raii- 
road Gazette goes on to say: ‘‘A passenger locomotive 
with 17-in. cylinders, 63-in. wheels, and weighing 96,0001b., 
would, a few years ago, have been considered enormously 
heavy. This weight is now, however, not in excess of the 
latest practice, and shows plainly that all the parts are now 
made stronger, and therefore heavier.” (They were evi- 
dently not strong enough before, Messrs. Smith. and Co. 
to the contrary notwithstanding.) ‘‘The increased area 
of bearing surfaces, the greater thickness of boiler plates, 
and the more liberal provision made everywhere to guard 
against the effects of wear and deterioration, all tend to 
make an engine which is not only more durable but is less 
liable to sudden failure than the light locomotives (American) 
built a few years ago.” 

Evidently our American locomotive friends are at last 
on the right track in their new-born desire to remedy the 
existing defects in their make of locomotives by the adop- 
tion of English practice. When they have proceeded a 
little further, and have adopted the plate frame and the 
other characteristics of first-class locomotive practice in 
this country, then—but not till then—shall their loco- 
motives be worthy the admiration i claim for them, 

0 


urs truly, 
Westminster, September 22, 1888. OBSERVER. 





STRENGTH OF FURNACE FLUES. 
To THE EpiTor or ENGINEERING. 

Smm,—I was not aware that Mr, W. J. Ellis had pub- 
lished or written on the subject; and consequently I 
have not imitated him or plagiarised from him. 

So long ago as May 10, 1878, you were good enough to 
publish (at page 364) my views on the influence of length 
as it is in ordinary boilers, when I maintained that, ‘* to 
the best of my knowledge, the length as it is in ordinar 
boilers, does not sensibly affect the resistance to collapse.” 

Mr. Ellis overlooked my enumeration of two distinct 
stresses—the longitudinal and the transverse. Suffice it 
to say that they coexist independently. The transverse 
crushing resistance of the supposed lags is in fact the 
collapsing stress ; and it has nothing to do with the longi- 
tudinal stress. When the flue yinlde. be it ever so little, 
to collapsing stress, the longitudinal stress comes into 
action, I, like Mr. Ellis, recognised, in my last letter, that 
longitudinal resistance is of material benefit for the shorter 
lengths. I derived the index 1.75 for the diameter in the 
formulas (5) and (6) from the results of actually collapsed 
flue tubes previously in good order, under working condi- 
tions which I recorded in my last letter. I am sorry for 
Mr. Ellis but I cannot make it 2. Yours truly, 

D. K. Cuarx, 

8, Buckingham-street, Adelphi, London, W.C., 

October 1, 1888, 





IRISH RAILWAYS. 
To THE Eprror or ENGINKERING. 

Sm,—I have been waiting for some weeks to see in 
your paper some reply from Mr. Carbutt, President of 
the Institution of Mechanical Engineers, to the letters 
which have lately appeared in the Railway News, and 
also to that of Mr. Bowman Malcolm in your issue of the 
3ist August, which letters certainly directly accuse Mr. 
Carbutt of want of accuracy in the statements he made 
in reference to the management, &c., of the Irish rail- 
ways in his address at the meeting of the Institution in 
Dublin. 

It seems strange that Mr. Carbutt should, upon 
coming to Dublin, include in his address an attack upon 
the Irish railways, and, in doing so, make use of state- 
ments and figures which have been proved, to say the 
least of it, inaccurate and most misleading, and tending 
to ae the Irish railways in a false position before the 
world, 

The only conclusion which can be drawn from the fact 
is that Mr. Carbutt, not having replied to these letters, 
is not in a position to substantiate his statements, and, 
if such is the case, surely he will have the courtesy to ex- 
plain them or withdraw them. 

I am, Sir, yours, &c., 
A Raritway OFFictat. 

[Mr. Carbutt is at present making a tour in America, 
and it is most probable that he has not seen the criticisms 
referred to.—Ep. E.] 








GAS AND COKE FOR FUEL. 
To THE DITOR OF ENGINEERING. 
Srr,—Some of your correspondents are exercised about 
three questions: 1, Will itpay to use gas and coke instead 





of crude coal? 2. Why were they not successfully used 
at Tottington and elsewhere? and (3.) Has Mr. Nicholson 
“y practical knowledge of the subject ? 

he first question seems hardly necessary when so many 
persons find it economical to use gas alone, even when 
they destroy all the coke and chemicals out of which coke 
makers, tar distillers, and others obtain handsome profits, 

The second question is irrelevant, but is answered by 
the following extract from a letter of the engineer em- 
ployed at Tottington: ‘‘ November 22, 1884. Our present 
difficulty is not in making gas, or coke, or tar, or 
ammonia, of all these we have plenty ; but to get the gas 
down to the boilers;” and by Car! yle’s judgment that 
‘England contains thirty million people, mostly fools,” 

The third question being personal, is not important, but 
the answer is, No, I know nothing, I merely read, hear, 
and observe what others who know something are saying 
and doing. But I have a theory, and it is—that, as it 
pays to make and use gas when no coke is made and all 
the bye-products are destroyed, it must pay better when 
the latter can be secured and sold to reduce the cost of 
gasmaking; and that, as it is profitable to make hard 
coke when all the gas and chemicals are burnt away, it 
must be more profitable when these are saved and turned 
into money. 

Here I leave the matter. Inquiring minds will search 
it out for themselves, while those who ‘‘sit in the seat of 
the scorner” can be educated only by the logic of events, 

Yours faithfully, 
T, NicHOLSON,. 

The Limes, Hucknall, October 1, 1888, 





‘“STUPENDOUS FACTS” RELATING TO 
LIGHTNING CONDUCTORS. 
To THE EpitTorR OF ENGINEERING. 

Str, —I take the following from a contemporary journal 
of the 14th ult.: ‘“*Mr. Preece stated that he had under 
his supervision 500,000 lightning conductors. This is a 
stupendous fact. Dr. Lodge said that he had none under 
his supervision. That also is a stupendous fact as regards 
the expression of opinion by the two gentlemen; and we 
believe that not only will the world at large hold that Mr, 
Preece is a better authority on lightning conductors than 
Professor Lodge, but that the conclusions of the world in 
this respect will be correct.” 

Now the ‘‘ world at large” may not take the trouble to 
think that it would take about 1600 years to supervise 
one conductor per day (not counting Sundays), 160 years 
to supervise one per hour during each day of ten working 
hours, and 16 years to supervise half a million conductors 
at the rate of 10 per hour or 100 per day. Lucky Dr. 
Lodge to have none to look after ! 

Yours, &c., 
THE SUPERVISOR OF ONLY ONE, 

London, October 1, 1888, 





SHADE LINES ON DRAWINGS. 
To THE EpiToR or ENGINEERING. 

Srm,—Referring to **W. D. T.’s” letter in your issue of 
September 21st on the above subject, I must first apologise 
for again writing, but there are certain queries in his letter 
which if not answered would tend to misconception of the 
geometrical method of casting shadows, 

He says: ‘‘ Besides, how would we manage with our 
side views?” Thisis done by supposing a supplementary 
plane or planes S P, Fig. 1, at right angles with the V P 
and HP. On thisS P is projected the end elevation or 
side views, The S Pisthen turned in the direction of 
the arrows, either a or b, round the intersecting line as 
axis, until the S P coincides with the V P or H P (accord- 
ing to which intersection line is taken). Fig. 2 shows the 
plan ¢, elevation e!, and end elevations e"! and e!"'" of a cube 
E so projected, in the first dihedral angle, the S P being 
turned round the line of intersection between S P and 

P. The arrows show the projections of the rays of 
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light corresponding to each view. Lastly, the rays of 
light being in the direction of the diagonal of a cube as 
stated in my previous letter, the projections of this ray 
will always make an angle of 45 deg. with the x y, the 
direction of the ray being only altered. The above is the 
correct method if the geometrical system of projecting 
shadows be carried out to the letter, and it is not at al 
difficult to read such a drawing provided the system be 
roperly understood. Shade lines are scarcely ever put 
into working drawings now, in fact they are better left 
out for the workshup, shadows being only put on those 
drawings which are required to be pictures. I would not 
again have troubled you, but as this system is now always 
taught in science and technical schools, and is the most 
scientific method, it would be a pity that any misunder- 
standing should occur as to its universal application, 
causing discouragement to many students so taught who 
might read “ W. D. T.’s” letter. Apologising for troub- 
ling you, ; ai ey 
am, Sir, yours truly, 
Annet Epwarp J. M. DAvIEs. 
Winterthur, Switzerland, September 25, 1888. 
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DRIVING ASTRONOMICAL TELESCOPES. 


On the Latest Improvements in the Clock- Driving Apparatus 
of Astronomical Telescopes.* 


By Sir Howarp Gruss, F.RS. 


Equatorial Clock.—In considering the essentials of a 
good clock for an equatorial telescope, it is necessary to 
note that, unlike any mere time-keeping arrangement, its 
motion must be continuous, not intermittent ; and that it 
has a considerable duty to perform in driving the instru- 
ment, in addition to driving its own train and keeping 
a correct rate. So long as the work to which the telescope 
is devoted consists entirely of visual observations it is 
sufficient if the clock keeps a fair rate for some minutes 
at atime. The most severe test applied under such cir- 
cumstances is that of micrometrical observations, where a 
pair of spider lines have to be placed precisely over a pair of 
stars simultaneously. If the clock keepsits rate perfectly 
for the few minutes required for this operation, it suffices. 
Since, however, the spectroscope has been used in connec- 
tion with the telescope, and more particularly since pho- 
tography has played such an important part in astrono- 
mical work, the essentials of an equatorial clock are not 
only of a much higher order, but even of a different cha- 
racter, as will be afterwards shown, 





| rate again becomes normal, yet in the mean time a slight 
error in position of the instrument takes place, say no 
more than is equivalent to the distance through which 
the instrument should have moved during one-tenth of a 
second. Thus even if the rate remain perfect during the 
next half-hour’s exposure, the position of the star image 
on the plate during the second half-hour will be different 
from that in the first, and consequently a double image will 
be the result. For such work it is evidently necessary 
to have some arrangement by which not only shall the 
rate be corrected, but also any error that has crept in 
shall be erased. For the above reasons any successful 
photographs that have been taken with equatorials sup- 
plied with ordinary uniform-motion clocks owe their excel- 
lence not to the accuracy of the clock-driving, but wholly 
to the care and patience of the operator, who, while watch- 
ing any star which he has got in the field of a second tele- 
scope carried by the photographing telescope, succeeds 
by means of the slow-motion handles in keeping the image 
of the star on the cross-wires of his micrometer, and there- 
fore steady on the photographic plate. 

Connecting a Pendulum with a Uniform- Motion Clock.— 
Seeing that a clock with a pendulum escapement can be 
made to go with sufficient accuracy, while a uniform- 





motion clock cannot, it is not to be wondered at that 




















Usual Contrivances for obtaining Uniform Motion.—These 
are very numerous, but in almost every case the a 
isthe same, namely : The mechanical energy of the clock, 
whether it be that of a falling weight, or water power, or 
electricity, is used up in three ways: ; 

1, In overcoming the friction of the clock train, &c. 

2. In driving the instrument. ; 

3. In overcoming some resistance which is so arranged 
as — very rapidly with a very slight increase of 
speed, 

By making No. 3 very large with respect to No. 2—or 
in other words by putting a large excess of mechanical 
energy into the machine in proportion to the amount of 
actual useful work it has to accomplish—it is possible to 
construct a clock which will have a very uniform rate for 
short intervals. As the total amount of mechanical 
energy is used up in these three directions only, it is evi- 
dent that if No. 1, or No. 2, or both, increase even in a 
very slight degree, the speed is reduced in accordance ; 
but the moment it is reduced, No. 3 is largely reduced, 
and thus a balance is again effected and the rate brought 
back to the normal. 1t would exceed the limits of the 
present paper if it were attempted to describe in detail a 
tenth part of the many contrivances used for this purpose ; 
and full descriptions of all the most important have from 
time to time been published. 

The most favourite form of equatorial clock is that in 
which a set of governor balls propelled at a high speed 
rub more or less heavily against a trued ring, when they 
rise by virtue of the centrifugal force as the speed increases. 
This forms an excellent driving apparatus, and will, if 
properly constructed, drive a telescope of suitable size 
without the error of rate exceeding at any time 1-500th 
or 1-600th of the normal. The error of position may of 
course be cumulative, and increase after some time to a 
considerable amount. But although, as already men- 
tioned, this amount of uniformity suffices for ordinary 
visual work, it is not sufficient for photographic purposes ; 
for not only is the correction in these clocks insufficiently 
delicate, but the character of the correction is not what is 
required for this particular work. 

The tendency of all these uniform-motion clocks is to 
bring the rate of the c'ock back to the normal, when from 
any cause it has been temporarily disturbed. ‘To show that 
this, even if perfectly effected, is not all that is required, 
suppose a telescope to be pointed to any part of the hea. 
vens, the clock set going, and a photographic plate placed 
in the focus. Suppose the rate to be absolutely correct for 
the first half-hour, and that then from any cause a slight 
increase occurs in the force necessary to turn the instru- 
ment. Almost immediately the rate diminishes, and the 
centrifugal force with it ; and although consequently the 





* Paper read before the Institution of Mechanical 
Engireers, at Dublin, 





attempts have heen made from time to time to connect one | 


|is open to the objection that, as it corrects the errors of 
| only the particular shaft to which the contact wheel is 
attached, any errors in wheels between that and the tele- 
scope screw are unaffected by it. Also the author finds 
in practice that, when it is attempted to control a clock 
| by alteration of friction on any quick-moving part, the 
| alteration takes some little time to.act, and then gene- 
| rally overdoes the correction, causing what is termed 
| hunting.” 
| Second Form of Electrical Control.—The second form of 
| electrical control is the first introduced by the author, 
| and is shown about one-quarter full size in Figs 1 and 2 
| annexed. . 1 is an elevation, and Fig. 2 a plan of 
the arrangement, which is attached to the back of the 
main clockwork at E in Fig. 4, where it is represented 
toa smaller scale of only one-eighth full size. A is a por- 
tion of one of the spindles of the uniform-motion clock, 
or of any shaft coupled thereto ; B B B are thethree wheels 
of an ordinary mitre remontoire train driving by the 
weight W the scape-wheel C, into the teeth of which gear 
the pallets d d driven by the electric pendulum P. The 
electric pendulum isconnected with any independent clock, 
and driven by a current from it. To the weight-carryin 
arm of the remontoire is attached a chain or wire, whic 
communicates any motion it may receive to the lever L; 
and from the other end of the lever hangs a smaller weight 





Fig. 3. 


















































with the other mechanically. But a pendulum isso very 
sensitive to any slight variation in driving power that the 
result has always been a failure ; in fact it been found 
that. the uniform-motion clock invariably controlled the 
pendulum, instead of the pendulum controlling the 
uniform-motion clock. By means of electricity, however, 
it is possible to control a uniform-motion clock from a 
pendulum clock, without reacting on the pendulum in 
any detrimental manner. So far as the author is aware 
there are only four forms of electrical control. 

First Form of Electrical Control.—The first form of 
electrical control is Dr. Gill’s, as applied to the 15-in. 
equatorial at Dun Echt with admirable success. In this 
au electric current is sent once a second from an inde- 
pendent pendulum, which may be any distance away. 
The current passes through a certain wheel in the clock, 
with contacts so arranged that if the clock be going 
exactly with the pendulum the current is sent in a direc- 
tion which keeps one of two rubbers rubbing on a quick- 
moving wheel of the clock. If, however, the clock goes 
the least too fast, the wheel has revolved a little further 
than it should at the moment the next current comes from 

e pendulum, and the current is sent in such a direction 
as to cause both rubbers to rub on the wheel. If, on the 


contrary, the clock has gone a shade too slow, the current 
is sent in a third direction, which lifts both rubbers off, 





This control, so far as it goes, acts almost perfectly ; but it 











w, which is therefore raised when the remontoire arm is 
lowered and lowered when the arm is raised. () isa disc 
of metal on a vertical spindle of a uniform-motion clock, 
and revolves rapidly, say, 300 revolutions per minute. 
When the small weight w is below its mean position, it is 
in contact with the disc Q, and its lower end being coated 
with leather produces a considerable amount of friction, 
and therefore tends to retard the speed of the clock ; when 
the weight is above its mean position, it is altogether out 
of contact with the disc Q, The action is as follows: Sup- 
posing the shaft A, Fig. 2, to be revolving exactly one per 
minute, the pendulum to be vibrating exactly sixty per 
minute, and that there are thirty teeth in the scape-wheel, 
it is evident that the remontoire arm, and therefore the two 
weights W and w will vibrate up and down throvgh the 
same distance each second, and that the mean position of all 
will be the same each second. Under these circumstances 
the small weight will be alternately half a second in con- 
tact with the disc Q, and half a second out of contact ; 
and the uniform-motion clock is itself rated just so much 
fast, that the resting of the small weight on the disc for 
half a second in each second will bring the rate right. 
Now supposing an error of acceleration to arise in the 
uniform-motion clock, the mean position of the remontoire 
arm will rise; therefore the small weight will fall, and, 





instead of rubbing in contact with the disc Q for 0.5 second, 
| it will rab for 0.6 or 0.7 second, according to the extent of 
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the error. This will tend to check the rate, and this check 
will continue till the relative position of the uniform- 
motion shaft becomes as it was when the clock was going 
correctly. If a retardation occurs, the reverse effect wil 
take place, and the small weight will rub on the disc for 
only 0.4 or 0.3 second, instead of 0.5, until the error is 
corrected. So far as described, there was no particular 
novelty, as most of this arrangement had in principle been 
tried before. The failure that had resulted had been due 
to the fact that it was found impossible to prevent the 
pendulum from being influenced by the difference of force 
on the pallets under varying circumstances ; the reason 
being that the pendulum had been driven by the scape- 
ment, and not by electricity as in this case. 

This difficulty was got rid of, firstly, by making the 
pallets, now that they are not required to drive the - 
dulum, of such form that the teeth of the scape-wheel 
impinge 4 them nearly at the angle of repose ; and 
satay, y driving the pendulum by an electric current 
from another clock, thus virtually rendering the pendulum 
not a pendulum at all, but a lever worked backwards and 
forwards by electricity, and not subject to alteration in 
its rate by slightly varying force on the pallets. The 
above arrangement is somewhat similar to Dr. Gill’s. It 
is simpler for attaching to any existing clock, but not so 
delicate as his ; and is open to the same objections, It is 
capable however of very good work, as may be judged 
from the chronograph sheet of the Dunsink Observatory 
chronograph. 

Third Form of Electrical Control.—The third form of 
electrical control is that devised by the author for Mr, 
Isaac Roberts. It has proved so successful with him at 
Liverpool, and with Professor Pritchard, who has had it 
recently attached to the Oxford equatorial, that photo- 
graphs have been exposed for fifteen minutes with the 
telescope to which it has been attached, and have yielded 
perfect images of stars without any hand and eye guiding. 
The arrangement consists, firstly, of a remontoire train 
driving a good mercurial or other compensated pendulum, 
the driving of the train being of course entirely indepen- 
dent of the equatorial clock giving motion to the telescope; 
secondly, of a detector apparatus, which detects any dif- 
ference between the rate of this standard pendulum and of 
the equatorial clock ; and thirdly, of a correcting appa- 
ratus, which corrects automatically any error discovered 
by the detector.* 

The corrector itself consists of two parts—an “‘ accele- 
rator” and a ‘‘ retarder ;” and these will first be described. 
In the diagram (see ENGINKERING, vol. xliv., page 631, 
Fig. 3), drawn about one-quarter full size, 8, 8’, 8” is 
one of the shafts, between the driving train of the equa- 
torial clock and the worm which drives the right-ascension 
sector ; and this shaft is cut into the three parts denoted 
by the distinctive letters. At one end the first portion S 
of the shaft carries a wheel 1, immediately adjoining 
which is a second wheel 2 mounted on the intermediate 
portion 8’ of the shaft. Atthe other end of this inter- 
mediate portion of the shaft is fixed a third wheel 3, which 
immediately adjoins the fourth wheel 4 fixed on the third 
portion 8” of the shaft. On the first and third portions 
of the shaft, S and 8S”, are also mounted loose the 
brass discs d and a’, which adjoin the two pairs of 
wheels 1-2 and 3-4. Each of these brass discs is fur- 
nished with a stud, on which a small pinion is mounted ; 
the pinion p belonging to the disc d gears across the pair 
of wheels 1-2; while the pinion p’ belonging to disc d’ 

ears across the pair of wheels 3-4. Under normal con- 
ng if no error exists in the equatorial clock rate, 
the arrangement of wheels and pinions just described 
revolves as one piece, the three portions of the shaft 
rotating at the same speed. But it is possible, b 
an arrangement which will presently be poon “a Mir | 
to stop the rotation of either of the discs d d‘; and as 
soon as this occurs the pinion of the stopped disc has to 
act as a transmitter of motion from one to the other of the 
two wheels into which it gears. If the two wheels of each 
pair had the same number of teeth, the speed of both 
wheels would still remain the same; but in reality the 
number of teeth in the two wheels of each pair is diffe- 
rent; and hence the stopping of either of the digcs causes 
a variation in the rate of rotation of the two adjoining 
wheels relatively to each other. For instance, in the case 
of the first pair of wheels 1-2, let wheel 1 have 30 teeth and 
wheel 2 have 29, and ‘~~ that the shaft S is rotating 
once every 60 seconds. Then, if the disc d be stopped, 
the wheel 2 will be made to revolve in 3$ths of the time 
occupied by wheel 1; or, in other words, the rate of the 
intermediate portion S‘ of the shaft will be accelerated to 
one revolution in 58 seconds. In the same way, by reversing 
the positions of the wheels in the other pair 3-4, the 
stoppage of the other disc d’ can be made to effect a 
retardation of the third portion S” of the shaft rela- 
tively té‘the immediate portion S’, The edges of the two 
dises d and @’ are cut into very fine teeth; and the 
stoppage of the discs when desired is effected by causing 
a comb attached to the armature of an electro-magnet to 
engage with these teeth, as shown (see bottom of Fig. 2, 
page 631, vol. xliv. of ENaIngERING), The whole appa- 
ratus constitutes a very convenient arrangement for 
accelerating or retarding the driving ‘notion imparted to 
the telescope by the equatorial clock ; and that it is capable 
of very good work is shown by the photographs taken 
by Professor Pritchard and Mr. Roberts, in which the 





* [The third and fourth forms of electrical control de- 
scribed in Sir Howard Grubb’s interesting paper have been 
illustrated by us in connection with our notices of his ex- 
hibits at Manchester last year, and in an article on ‘‘ Tele- 
scopes for Stellar Photography,” which appeared on page 
402 cf our last volume. As the demands upon our space 
will not permit us to re-publish these illustrations we have 
meats ypeyige to them in Sir Howard Grubb’s paper. 
—Ep. E. 








star discs are perfectly round, though exposed for 15 to 
60 minutes, and no hand guiding used. 

When necessary, this apparatus is brought into action 
automatically by the ‘‘ detector” in the following manner : 
In the diagrams of this apparatus (see Figs, 3 and 4, page 
631, vol. xliv. of ENGINEERING), W is ascape-wheel mounted 
on the 60-second spindle of the controlling clock, and driven 
from that spindle through a spiral spring z, so that no error 
in the equatorial clock can affect its rate or that of the 
standard pendulum. On the same spindle there is 
mounted behind the scape-wheel an ebonite disc E 
(Fig. 2 on page just referred to), driven by the equatorial 
clock and carrying two insulated rings 6 b’, which are 
respectively connected metallically with two platinum 
plates 6 /’ inserted in the face of the disc. Be- 
tween the scape-wheel and the ebonite disc there is 
also mounted loose on the spindle a lever A, pacither, at 
one end a platinum bridge B which is of such a length as 
to prolees between the platinum plates 8 8’, and in its 
mid-position bears against a piece of rock crystal let into 
ths ebonite disc between the two platinum plates. The 
other end of the lever A is formed into a fork, between 
the arms of which projects a pin carried by the scape- 
wheel ; the arms of the fork are provided with set screws, 
by means of which the amount of play allowed to the pin 
in the fork can be adjusted. The insulated rings b b’ are 
electrically connected with the accelerator and retarder 
already described by means of fine platinum wires O O! 
wiping against them ; and the action of the whole arrange- 
ment is as follows: The scape-wheel W, being driven 
by the control clock, has an intermittent movement corre- 
sponding with the beats of the pendulum, while the ebonite 
disc E, being driven by the equatorial clock, has a constant 
movement, so that, even if the scape-wheel and disc make 
a whole revolution in the same time, the pin carried by 
the scape-wheel will be constantly oscillating between the 
set screws of the fork at one end of the lever A, which is 
driven by friction from the ebonite dise. The set screws 
are adjusted so as to allow of this oscillation taking place 
without interference, so long as the rates of the equatorial 
and control clocks remain.uniform ; but if the equatorial 
clock either loses or gains with respect to the standard, 
the pin on the scape-wheel comes into contact with one 
of the set screws of the lever A, and shifts the lever on its 
spindle, bringing the platinum bridge B into contact with 
one of the two platinum plates f or #', and transmitting 
a current which brings into action the accelerator or re- 
tarder as may be required. The period during which the 
accelerator or retarder remains in action will depend upon 
the amount of the error to be corrected, and the propor- 
tions of the pairs of wheels 1-2 and 3-4. With the propor- 
tions above described, the correction introduced is one- 
thirtieth of the rate ; so that, in order to correct an error 
of one-fifth of a second, the accelerator or retarder, as the 
case may be, would have to remain in operation 30 + 5 = 
6 seconds. As soon as the correction has been made, the 
lever A will resume its normal position ; and the bridge 
B coming then into a midway position between the two 
platinum plates 8 8', a current will cease to be trans- 
mitted, and the accelerator or retarder will be thrown out 
of action, 

It is to be noted that this apparatus not only corrects 
any temporary disturbance of the equatorial clock rate, 
but also cancels errors which have already occurred. This 
third form of control is free from the objections of the 
first and second. The detector part of the apparatus is 
close to the screw spindle, removed from it by only one 
pair of wheels; and the correction is not applied in the 
same manner by checking the speed of the clock, but by 
introducing a differential gear, which acts until the error 
is cured, and then drops out of gear automatically. 

Fourth Form of Electrical Control.—The fourth and last 
form of electrical control to be described is considered by 
the author to give the best results, combining as it does the 
best points of the other systems. Inal! four forms of con- 
trol the apparatus may be divided into two distinct parts ; 
the first that which detects the error; and the second 
that which applies the correction. In this fourth and last 
form the author uses a detector similar in principle to that 
adopted in Dr, Gill’s form; and a corrector or pair of 
correctors—accelerator and retarder—similar to that in 
his own form last described. He adopts Dr. Gill’s system 
of detection, because it is capable of being made con- 
veniently on a larger scale than his own ; that is, a second 
of time is represented by a larger linear quantity. He 
adopts however the system of correctors by differential 
wheels in preference to Dr. Gill’s, for reasons that will be 
explained. 

The detector (see Fig. 4, page 405 of the last volume 
of ENGINEERING) consists therefore of a disc built up of 
three plates of brass separated by two plates of ebonite, 
carried either on the screw shaft itself or on a shaft as 
close as possible to it. The edges of the brass discs are 
wiped by three silver springs, and are cut so as to present 
a series of electrical contacts in the manner shown. The 
centre contact is very short, not more than one-fortieth 
of a second ; each of the others extends over nearly half a 
second. 

The action of this apparatus is asfollows. A pendulum 
beating seconds, shown diagrammatically at G, in the 
diagram referred to, closes a circuit once every second, and 
allows a current from the battery H to flow through the 
wires 1 and 2 to the central contact ring of the detector K. 
If the telescope is being driven want this closing of 
the circuit by the pendulum will be synchronous with the 
passage of one of the central series of peripheral contact- 
pieces under the central contact-spring connected with the 
wire 3, and the current will thus follow the circuit 1, 2, 3, 
4, 5, bringing into action the central electro-magnet of 
the relay (see Figs. 6 and 7, page 405 of the last volume of 
ENGINEERING). This relay has a vibrating lever L, which, 
when acted upon by the armature of the central electro- 
magnet, is held in the central position, so that no 








current is transmitted by the relay, and the driving 
of the telescope is not interfered with. Supposing, how- 
ever, that at the instant the pendulum closes its cir- 
cuit the telescope is slightly ahead of its proper posi- 
tion, then, instead of one of the central series of contact- 
pieces in the detector being under the central contact- 
spring when the circuit is closed, one of the right-hand 
series will be under the corresponding right-hand contact- 
spring, and the circuit will follow the wires 1, 2, 8, 9, 5, 
bringing into operation the right-hand electro-magnet of 
the relay, and drawing iy L to that side. The 
effect of this movement of the lever is to close a connec- 
tion at 10, and cause a current from the battery I to 
traverse the circuit 13, 10, 11, 12, and bring into action 
the magnets M actuating the clamp which will hold the 
disc gq of the retarder, thus retarding the motion of the 
telescope. On the other hand, if the telescope falls 
behind its, proper rate, the current transmitted by the 
pendulum will traverse the left-hand circuit 1, 2, 6, 7, 5, 
the lever L will be drawn oyer to close a connection at 14, 
and the current from the relay battery I will traverse the 
ply 13, 14, 15, 16, and bring into action the accelerating 
ise 1, 

The shaft A makes one revolution in twenty seconds, so 
that during each revolution twenty correcting currents 
are transmitted by the controlling pendulum. The pro- 
portions of the accelerator and retarder are also such that 
the alteration made in the driving of the telescope equals 
one-fortieth of the time during which the accelerator 
or retarder is put into operation. Thus, if the driving of 
the telescope from any cause becomes one-twentieth of a 
second in arrear, the controlling apparatus will correct the 
error by wow apd the accelerator into action for a period 
of two seconds, and so on, 

The advantages obtained by this form are, firstly, the 
detector being placed close to the screw shaft detects 
any errors which occur, not only in the clock itself, but 
also in any of the gearing between the clock and the screw 
shaft or countershaft on which the detector is mounted ; 
whereas in Dr. Gill’s form and in the author's earlier form 
the utmost which the control could do was to correct errors 
in the clock itself. Secondly, as long as the correction 
was applied asin Dr, Gill’s and the author’s earlier forms, 
by alteration of friction on some quick-moving spindle, 
there was an inducement to keep down the vis inertic of 
the governors; but by using the differential wheels for 
correctors this is no longer the case, and this particular 
siren (shown in section by Fig. 3 on page 405 of the 

ast volume of ENGINEERING) has about 10,000 foot-pounds 

of energy per minute, and is thus enabled to ride over 
small obstacles in a manner in which the ordinary light 
governor cannot, 

The results of trials with the clock are most satisfactory. 
The moment an error exceeding one-fortieth of a second 
is introduced, it is detected by the detector, and the cor- 
rectors are set to work to erase it. 

The seconds pendulum, by which the control is exerted, 
may be a mercurial or any other kind of compensated 
pendulum ; and its bob carries a fine point, which at each 
oscillation closes an electric circuit by passing through a 
— of mercury, and so transmits the current to the 

etector gear already described. The mode of driving 
the pendulum is as follows. The upper part of the pen- 
dulum rod carries a light arm projecting at right angles, 
which as the pendulum oscillates from right to left, 
picks up a weight resting on a supporting lever. If 
the lever remained in the same position, the arm would 
simply deposit the weight again upon it at the same 
level during the reverse oscillation, and the pendulum 
would receive no impulse. But just before the weight can 
be thus deposited again, the closing of the electric circuit 
by the pendulum brings into action an electro-magnet 
which meprenes the supporting lever. On the current 
ceasing, the lever is raised again by its, counterweight to 
its original position, thereby lifting the weight off the 
pendulum arm. The effect of this is that the weight 
remains resting on the pendulum arm during a longer arc 
while descending than while ascending, and hence the 
pendulum receives the necessary impulse. 

Slow Motion in Right Ascension.—Besides the ordinary 
slow motion, it is found desirable to have for this photo- 
graphic work a very fine motion; not for the purpose of 
attempting to supplement the clock, as is usually the case 
with uncontrolled clocks ; but in order to correct for re- 
fraction, which the clock cannot be made to take under its 
control, For this purpose nothing could be better than a 
pair of correctors similar to those worked by the automatic 
control, but actuated by the observer himself with a pair 
of contacts held in the hand, It is evident however that 
the same pair of correctors as are actuated by the auto- 
matic control cannot be used for this purpose; for if 
these be tampered with, the automatic control will 
treat the effect thus introduced as an error and will 
proceed to correct it at once. It is necessary therefore 
to have a new set of correctors shown at A! A? A® 
(see Fig. 4, page 405 of the last volume of ENGINEER- 
ING), and these must be in front of the detector, and 
not behind it as the others are. If it should seem that the 
apparent complication of wheels and gearing on the 
countershaft may militate against its perfect action, it 
should be kept in view that in the normal state of affairs 
these correctors act simply as clutches, and the whole shaft 
revolves as one piece ; and it is only when an error is to 
be corrected that any of the wheels require to act. 

Slow Motion in Declination.—It is also necessary to have 
a very delicate motion in declination. There are various 
forms of motion for this purpose; but the only one which 
is absolutely free from all backlash or loss of time is the 
so-called German slow motion, which consists simply of a 
screw pushing a projectiug arm at ed to the telescope, 
the arm being kept in contact by a spring. This is much 
used in transit instruments, &c. ; but in equatorials it is 
very objectionable, for the spring must be made very 
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long and pliable in order to have play enough and to be 
tolerably equal in strength in all parts of its journey ; and 
the consequence is that the spring is continually givin 
way before the instrument, when it is pushed by the han’ 
for quick motion ; and it is also much affected by a very 
slight want of balance, which in an equatorial is not easily 
avoided. 

In the arrangement shown (see Figs. 10 and 11 on 
page 404 of the last volume of ENGINEERING) the advan- 
tage of having all backlash taken up by a spring is 
retained, while a very stiff spring can be employed. 
The screw a, by which the adjustment is made, has a 
right-hand thread working through a nut 6, and has a 
spherical end ¢ bearing in the crosshead d. Thus the 
turning of the screw varies the distance between the 
nut and the crosshead, At Ah is a short stiff spring, 
which by means of the left-handed screw g and sleeve e 
exerts a pressure on the crosshead d. A square prolonga- 
tion of the screw a enters a corresponding square hole in 
the screw g, so that the two screws turn together. Hence 
every increase of distance between the nut 6 and the cross- 
head d is accompanied by an equal decrease in the dis- 
tance between the crosshead d and the stiff spring h; and 
thus the pressure exerted by the spring remains constant, 
whatever may be the position of the crosshead. This con- 
trivance answers its purpose admirably. 
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MACHINES, &c. 


8361. H. Belcher, Gnosall, Staffs. An Improved 
Machine for Pressing Bricks. (8d. 3 Figs.) June 10, 
1887.—Upon the shaft a! which carries the wheel A is mounted a 
pinion F gearing into the wheel K which is fast to the shaft M 
upon which is also keyed the pinion D gearing into the sliding 
rack E, which terminates at one end in the ram ¢! and at the 
other end in the ram e?. The brick moulds B! and B? are so 
constructed as to be practically one with the bedplate B. The ex- 
pelling rams C! and C2 are united to each other by the connecting- 
rod C which passes horizontally under the bed B; motion being 
imparted to it by the rack E through a pin e3 fastened by the nut e4 


through a slot in the bed B. The connecting-rod C carries at one | 8P° 


end the pushing plate N and at the other end the pushing plate N!. 
In pressing the bricks the expelling rams become the abutments 
of the moulds B* and B', the thrust being taken by the bar D! at 





one end and the bar D? at the ether end. Each of the expelling 
rams has slots to allow them to pass over the bar. The pressed 
brick H! is placed upon the bed B at the entrance to the mould B', 
the brick H having been already pressed in the mould B*. The 
wheel A being now turned in the proper direction the rack E 
is moved from the left to the right hand until the face of the 
ram e? comes against the pressed brick H. During this motion 
the part N is carried forward until it abuts against the expelling 
ram C! which it forces forward, thus dispelling the now pressed 
brick H. Simultaneously also the part N' is withdrawn, so that 
the pry eae brick H! carries the expelling ram C? along with it 
until it is blocked by the crossbar D? which sustains it while the 
brick is pressed when the wheel A is reversed, and the above 


action is repeated at the left-hand end of the machine. (Sealed 
July 6, 1888). 
1273. A. Morisseau, Nantes, France. Improve- 


ments in Boring, Drilling, Riming, Countersinking 
Toolsor Appliances, (6d. 2 Figs.) January 27, 1888.—The 
improvements consist in combining countersinking tools or bits 
with boring and riming tools so that the boring and countersink- 
ing or the riming and countersinking of holes can be performed at 
one operation without having to change the tool or move the piece 


é ; 













operated upon. Fig. 1 illustrates a drill and countersink com- 


bined in one tool and composed of three parts, viz., the boring 
part B, the countersinking part C, and shank D. The combined 
rimer and countersink shown in Fig. 2, is composed of four parts, 
viz., the conical or bs emg riming part A, a cylindrical finishing 
part B, the countersin 


ing part C, and a shank D, The depth of 











the countersinking may in both tools be regulated by means of a 
washer F placed between the tool and its holder E. (Sealed 
July 13, 1888). 


3425. G, Frisbee, New York, U.S.A. Improvements 
in Crushing Mills. (8d. 6 Figs.] March 6, 1888.—Keyed to 
the main driving shaft F are a pair of arms 0,0. The shafts 
G, G carry the pulverising rollers D, D. The shafts G at each end 
are carried in journal-boxes P, P in the slots S, S in the arms O. 
which permit the journal-boxes to have a longitudinal motion in 
the slots, allowing them to approach and retreat from the central 
shaft F. R, R are set screws which limit the amount of the longi- 
tudinal movement of the journal-boxes in the slots. Between the 
journal-boxes and the outer ends of the slots S, are springs T', 
which retard the approach of the journal-boxes towards the set 
screws R, and thus decrease the pressure of the pulverising 
rollers on the pulverising ring. B is the casing of the mill inclos- 
ing the grinding rings, rollers, sieves, and other operating parts 
of the mill. This casing and the grinding ring C are stationary, 
and are attached to the bedplate A. Power is applied to the 


Fig.1. Fig. 2. 





pulley F!, whereby the arms O, O, slotted dises N, N, slotted sieves 
N', and the crushing rollers D, all attached to the central shaft F, 
are caused to revolve. By centrifugal force the journal-boxes P, 
carrying the shafts G,G, are thrown outward until they are 
-— aty by the set ecrews R, or are cushioned against the springs 
T', the force of the springs overcoming the centrifugal force of 
the journal-boxes. Ore or other material to be crushed is fed 
into the hopper at the top of the machine, and descending is 
caught by the fans E which throw it into the path of the rollers, 
while the guide flanges ¢ form a channel and confine the rock to 
the face of the ring, until the rollers reach it. The action of the 
fans also causes a strong draught of air into the casing through 
the hopper and out through the sieves and discharge passages, 
carrying with it the material which has been pulverised to a 
sufficient degree to enable it to pene through the meshes of the 
outer and finer sieve. (Sealed July 13, 1888), 


WORKING METALS. 


3992. J. Deqnely, « McLaren, London, and A. 
Trask, Brockley, Kent. New or Improved Manu- 
facture of Axle-Boxes for Railway es and 
other Vehicles. [8d. 8 Figs.] March 16, 1887.—This inven- 
tion relates to a method of forming axle-boxes wholly or partially 
of sheet metal by cutting and pressing or stamping to shape so as 
to obviate the necessity of machinery. The sheet of metal to be 
operated upon is of approximately rectangular form (Fig. 1), parts 
of the plate corresponding with the two areas a, b, c, d, being cut 
away. The sheet metal plate is subjected to a stamping or press- 
ing operation between stamps or dies 1 and 2, whereby it is formed 
with two sets of ridges or corrugations 3, a recessed part 4, up- 
wardly inclined parts 5, 5, downwardly inclined parts 6, 6, and 
raised bosses or parts 7, 7 (Fig. 4), the acting surfaces of the 
stamps or dies being made of corresponding form. The plate thus 
formed is then subjected to a second operation in which it is 
placed upon a die 8, the upper surface of which is formed to corre- 
nd with the parts 4, 5, 6, and 7 of the plate. Two opposite 
sides of the die 8 are flat, and the other two opposite sides are 
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each provided with vertical ribs 9. A bolster or die plate 10 
formed with an opening corresponding in form with the exterior 
outline in a horizontal direction of a complete axle-box, is placed 
upon the plate which is held upon the die 8 by a pressure plate. 
The bolster is then forced downwards by a hydraulic press 
whereby the side portions of the plate are forced or drawn down 
to form the four sides of the box. The corrugations 1 in the plate 
are so arranged as to form by the action of the projections 9 on 
the die 8 and the adjacent parts of the bolster, projecting portions 
1*. The space between each pair forms a groove 11 that serves as 
a hornplate or axle guard guide. During this operation the two 





cylindrical shank A fitting freely within the 
upon the sliding jaw of the punching hi 

ve @ is formed upon the shank A to allow of a pin f keep- 
ng the shank of the punch in position against the bed block G 
while the sliding jaw of the machine is moving upward, at the 
same time that it allows of the rotation of the punch within its 
socket by the horizontal lever b. The face ec of the pu is pro- 
vided with a projecting tongue d which is prolonged so as to 
remain within the recess of the die C when the movable jaw of the 
punching machine is at the top of the stroke. The die C is 
provided with a semicircular groove a! in the shank of the punch. 
A pin j' allows the die to be rotated in unison with the punch 
when the latter is rotated by the lever b. The rotary motion is 
communicated from the punch to the die by the engagement of 
the tongue d with the corresponding part of the recess within 
the die throughout the whole stroke of the sliding jaw of the 
machine. (Sealed July 13, 1888). 
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Paris. Sugvevements in Ele- 

Lifts. Figs.) April 15, 1887.—The cylinder 
©, in which the ram D works, is secured at its upper end to a 
metallic casing A, which incloses the pulleys B over which the 
chains of the counterweights run. The cylinder is in communica- 
tion with the casing. ow the casing is fixed another metallic 
cylinder E. The lower end of the ram D has two lugs to which 
are attached chains which pass over the said pulleys B, and which 
have at their opposite extremities the counterweight F. By intro- 
ducing water under pressure into the apparatus the ram D is 
caused to rise, and consequently the counterweight F descends in 






































the second cylinder ; and inversely, when the water is discharged 
from the appareton, the ram D descends whilst the counterweight 
F returns to its original position. This equilibrating mechanism 
is completely immersed in water. In Fig. 2 the counterweight M 
is of an annular shape to surround the ram, and is attached to two 
chains so as to travel in the same cylinder as the ram. In thia 
case only a single cylinder is required for the free passage of the 
various ts. The casing inclosing the chain pulleys also contains 
two guide pulleys N designed to retain the chains for attaching 
the counterweight perpendicularly tothe lugs so as not to increase 
the diameter of the cylinder. (Sealed June 29, 1888). 


8860. O. W. Gau Oberlahnstein, Germany. Im- 
proved Detachable vator Chain. (6d, 2 Figs.) June 
20, 1887.—The improved elevator chain is capable of carrying up 
articles such as bricks, packages, &c., without special attachment 
links being required, and also to allow of fiuid or semi-fluid 
materials being raised by means of buckets which can be removed 
from the chain when they arrive at the top of the elevator and 
emptied of their contents instead of discharging themselves in the 












































usual way. The link @ is bent so as to form a hook, bricks or 
Fig.1. Fig. Al 
- i 
(i) a 
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packages c, and the like, resting on the outer portion b. For 
carrying buckets, the link a is provided with an §-shaped hook 
J g tormed by bending the outer ends of the link. The handle of 
the ascending bucket rests in the curved portion /, and the de- 
ing one in the curved portion gy. The links are simply 





sets of edges a, ¢, and d, f of the plate are brought together, and 
each set of edges a, b and d, care brought against the adjacent 
edge bc. These adjacent edges of the plate are afterwards united 
by welding. The recessed part 4 serves for the reception of the 
buckle of a spring, and the inclined parts 5, 5 as bearings for the 
adjacent portions of the spring. The inner side of the box is 
cut away for the entrance of the journal end of an axle. ( 
June 29, 1888). 

291, W. Allan and J. McBlain, Wallsend-on-Tyne. 
Improved Punch and Die for Punching Shaped 
Holes in Iron and Steel Plates. (8d. 5 Figs.) January 
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7, 1888.—This invention relates to an improved punch for punch- 
ing holes of any shape without rendering it necessary to remove 
the plate during the operation of punching. The punch ¢ has a 
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hooked one into the other, and the elevator chain runs on poly- 
gonal drums d. For carrying bulky articles where it is not de- 
sirable to have a projection on every link, the intermediate ones 
are bent oyer parallel to the other portion of the link, (Sealed 
June 15, 1888). ; 


4497. T. M. Hackett and EB. F. Hackett, Albany, 
New York, U.S.A. maereres Crane Attachment for 
Coal Carts ther Vehicles for Delivering Com- 

i6d. 3 Fiys.) March 24, 1888.—The crane B is re- 
movably attached to the box A, t 1 
that is fitted to swing in boxes 2, and is provided with a lateral 





arm 3 jointed to the head of the post so as to be swung up and 


down. A diagonal brace 4, having at or near its middle a joint 5, 
and having its opposite ends jointed to the post 1 and arm 3, forms 
a support for the r when nded, and serves as a means for 


raising and Seproesies: the outer end of the arm. A bent lever 6 
is pivotted to the head of the post 1, and is connected by a rod 7 





to the joint 5 of the diagonal brace. A steelyard C is hung to the 
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outer end of the arm of the crane for convenience in weighing 
articles delivered from the vehicle. The manner of operating is as 
follows : The crane B, whose arm 3 should normally range ia line 
with the side of the box A, is swung around so that the arm extends 
transversely over the box, and the arm depressed by raising the 
lever 6, as shown in Fig. 2. A package, whose weight will rest on 
the bottom of the box, can then be readily hooked on to the scale- 
beam C, or the arm 3. Then by depressing the lever 6, so that its 
inner limb will range in line with the rod 7, as shown in Fig. 1, 
the joint 5 will be forced outwardly to bring the two parts of the 
brace 4 to range in line with each other, as shown in Fig. 1, and 
thereby the arm 3, having the package attached thereto, will be 
raised to a horizontal position by a slight expenditure of power, 
the brace 4, lever 6, and rod 7 combining to form toggle joints to 
accomplish that purpose. (Sealed July 13, 1888). 


3837. F. H. Sleeper, Coaticook, Quebec, Canada. 
Improvements in Lifting Jacks or Apparatus for 
ing and Lowe » (8d. 2 Figs.) March 13, 1888.— 

The operation of the jack is as follows: The crank a! is turned 
in the required direction, and gives its motion by means of the 
pewl and ratchet to the shaft a3, and thence to the bevelled gear 
wheels a4and a5, As the bevelled gear a5 rotates about the screw 
b, the gear a, which is fitted loosely upon the eccentric hub of the 
hevel a5, is also carried about the screw b, But as the external 
teeth of the gear a6 engage with those of the internal gear A', the 
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gear a6 will be rotated on its axis in proportion to the difference 
in the number of teeth in the gear A! and the external part of the 
gear a6, As the gear a® rotates on its axis, its internal teeth 
engage with the teeth of the gear a7 and cause it and the screw b, 
to which the gear a7 is fastened, to rotate in the same direction in 
proportion to the difference in the number of teeth in the gear a7 
and the internal part of the gear a6. The screw b as it rotates to 
the left or right engages the screw-threaded hub B! and causes the 
lifting piece to ascend and descend. (Sealed June 22, 1888). 


PUMPS. 


5730. J. Metcalfe, A 
Lian 


Cardigan, and E. 
Davies, dinam, Montgom ~y 


. Improvements in 


ery 
Injectors or Apparatus for Feeding Steam Boilers 


or erators and for other P’ es. (lid. 10 Figs.) 
April 20, 1887.—This invention relates to improvements on Patent 
No. 316 of 1880, and its object is to make combined exhaust steam 
and supplementary live steam injectors both automatically restart- 
ing in case the discharged jet is interrupted as long as there is a 
proper eupply of steam and water. Thisis effected by forming an 
overflow opening between the combining and discharging cones or 
nozzles of the supplementary injector, and in closing such over- 
flow outlet by a loaded valve so that egress from the overflow is 
prevented until the fluid has attained a given pressure, and the 
overflow outlet is closed even when there is no overflow of liquid 
from the jet when passing to the boiler; ais the casing of the 
injector ; a? junction for exhaust steam ; a3 branch for water; a4 
branch for overflow ; a®° branch for the discharg bined 
exhaust steam and water ; d exhaust steam cone, d! solid cone 
spindle, e combining cone, e! flap hinged at e®, f the receiving 





cone, f? slots in the lower enlarged part from f through which 
the fluid to the annular chamber between the part f and 
interior of the casing which chamber communicates with the dis- 
charge branch a° ; g is a stop valve inserted in the discharge 
branch a‘, to which branch the casing 0} for the first supple- 
mentary live steain injector is joined; A is the receiving nozzle 
for fluid from the exhaust injector, i the steam and combining 
cone for the live steam, which is surrounded by the live steam 
chamber ; ¢* is the overflow space between the live steam or com- 
bining cone and the discharging cone i!, b4 the overflow chamber, 
the outlet from which is closed by a valve m® weighted by a 
spring m4, The valve m® is weighted ‘o keep it closed except 
when the pressure exceeds the load, when the fluid can escape 
through the valve and b*. Joined to the casing b of the 
first supplementary live steam injector there is a casing b* for 
another similar injector. A stop valve g' is inserted between the 
first and second supplementary live steam injectors. The live 
steam for. both supplementary injectors is supplied from one 
branch b? on the casing b. The passages and chambers in the 
injectore for live steam are marked b?. (Sealed June 15, 1888). 


6612. C, Burnett, Hartlepool, Durham. Improve- 
ments in Apparatus for Raising Water and other 
Liquids, (8d. 4 Figs.) May 5, 1887.—This invention relates 
to apparatus in which water is raised by the direct action of steam 
which is intermittently and automatically admitted into a vessel 
where it ie condensed at the proper times by injection water from 
apump. Air is intermittently admitted into an air chamber by 
means of an automatic valve so as to allow the column of water 
to be kept moving, and a continuous flow of water to be produced 





with one steam chamber, and one suction valve, and one delivery 
valve. On the top of the steam chamber A is mounted the 
steam valve B, and on the top of the air chamber C is ted 
the air valve D, which is arranged to open inwardly to the 
air chamber. These valves are mounted in suitable casings, the 
steam valve B being provided with a piston B! of at least equal 
area with the valve. A second piston of considerably reduced 
area (not shown on the drawing) may be formed above the large 
piston B', so as to form an egpreciensay air-tight connec- 
tion between the larger piston B' and the atmosphere. The 
valve B and piston B' are FP iyecnaf cast in one piece. Between 
the piston B' and the valve casing cover is an opening or port- 
way b of small area, from which leads a small air pipe ¢ with 
cock d toa similar opening or sale f in the casing for the air 
valve D on the top of the air chamber C. The suction valve G 
and the delivery valve H are arranged in the valve box II, on 
which are fixed the working chamber A and the air vessel C. 





























The valves are arranged so that they can be withdrawn or ex- 
amined through lateral openings in the valve box I 1, such 
openings being covered by lids, K is the suction pipe and L 
the delivery pipe or rising main. E is the injection pipe, P the 
injection valve, and Q the stop valve therefor. In pumps of 
this class in which the water required for condensing the steam 
is taken from the tee main, or what is practically the same 
from the air vessel as in Patent 4755 of 1883, the column must 
first come to rest. In the present invention the water is re- 
turned by a pipe E from the cistern F or other point of delivery. 
A vertical pipe E may be led from a cistern M for the “og 

of supplying the injection, and this cistern may either ept 
charged by the pump or a, be supplied from any convenient 
source, for instance by a pipe /' from the delivery pipe L. (Sealed 
July 13, 1888). 


WASHING MACHINES. 


5330. J. Gamgee, Wimbledon, Surrey. Improve- 
ments in Apparatus for Maintaining Circulation of 
Liquids, Applicable to Washing ines, Perco- 
lators, and other Ls ape a (8d. 6 Figs.) April 10, 
1888.—The improved washing apparatus consists of an outer vessel 
or ‘‘copper” 6 and a bottomless central cylinder or cone c form- 
ing a liner to the vessel b, a space d being left between them, 
The liner cis formed with holes e around its upper part. It fits 
the outer vessel at the upper edge, but not hermetically, and it 
has a deflecting ring or curtain f guarding the holes e and direct- 
ing the flow centrally. The clothes are placed in the liner and 
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kept from falling through by suitable open work supports. A 
comparatively small quantity of liquid (soap water or lye) is placed 
in the vessel, sufficient to fill the jacket or space between the 
vessel and liner, and to maintain a steady stream. As soon as the 
liquid is made to boil by means of fire applied to the outer vessel 
or by means of a steam coil or otherwise, it rises up the jacket d, is 
directed by the deflecting ring to the holes of the liner through 
which it flows in continuous streams, and falling into the liner, 

es through the clothes, and again reaches the outer vessel to 
again ascend the jacket, the circulation being maintained so long 
as the requisite heat is applied to the liquid, (Accepted August 
25, 1888). 


EXCAVATING, 


8375. R. Stanley, Nuneaton, Warwick. Improve- 
ments in Tunnelling Machines, (8d. 5 Figs.) June 10, 
1887.—This invention relates to improvements on the tunnelling 
machines described in the specifications of Patents No, 335 of 
1885, and No, 1449 of 1886, granted to the presentzinventor. A is 
the frame of the machine ; B, B are carriages bolted to the sides 
of the frame at each end, and on which are mounted the cog and 
worm gearing C, D, operated by wormwheels E driven by worms 
F on the central shaft R. Spiked wheels, rollers, or driving wheels 
L, L work between the carriages B, B. The direction of the cutting 
and travelling of the whole machine is regulated by altering the 
direction and elevation of the driving wheels L, L, by means of 
set screws or pings M and N. The central shaft R is carried by 
bearings attached to the front and back uprights of the frame A, 
and is prevented from moving longitudinally by means of collars. 
Radial arms 8, S carry cutters V, V' for cutting away the entire 
face of the tunnel or heading as the hine advances, The 
radial arms S, S are fixed at the cutting end of the central shaft R, 








and the cutters are placed at intervals along its face. The cutters 
are of two lengths, the longest ones V serving to cut their way in 
the solid material, and the short ones V! serving to remove any 
ribs that are left between the cuts made by the longer cutters. C! 
is an endless belt carrying D! D' for removing the cuttings from 
the front of the machine as the work proceeds without hand 
labour which has hitherto been necessary. When the endless belt 
C' is put in motion by the action of wheels E', E' over which it 
passes, the scrapers D', D* sweep the cuttings from the front to 
the rear of the machine, whence it is removed in any suitable 
manner. The wheels E', E! that carry the endless belt C! and 
scrapers D!, D!, are carried by and revolve on arms F", F' pro- 
jecting horizontally from the sides of the machine. The wheels 
E', E' are rotated from the central shaft R through bevel wheels 
J' and K'. G!, G' are sweepers provided on the radial arms S, S for 








forcing the cuttings within range of the scrapers D!, D'. A seat 
H! is placed behind the arms so that a man can sit and regulate 
the working of the machine, and prevent any lumps from clogging 
the action of the scrapers. A shield I' protects him from the action 
of the scrapers and sweepers. The shield I' by scraping along the 
bottom of the heading prevents any cuttings from getting under 
the machine as it advances, a plate L! being also provided for a 
like pu . The shield also serves to confine the cuttings, so 
that the sweepers and scrapers are forced to move them when the 

hi 8 ad ing he hine is earried and impelled 
forward by the driving wheels L, L, which, by the action of the 
screw pins N, N, are made to press outward from the centre in a 
contrary direction to ther, and thus cause the spiked parts 
to bite against or sides of the tunnel. (Sealed 
July 13, 1888). 


9535. T. Smith, Rodley, Yorks. Heenan Appa- 
ratus. (8d. 2 Figs.) July 6, 1887.—a is the - of the crane. 
b, b, bis a triangular superstructure of channel iron fixed to the 
upper side of the jiba. At the point of junction of the parts, b, b, 
and at each side, is a projecting stud c, around which the radial 
arm d and the scoop e perform their jal rotation or angular 
movement when excavating. The radial arm comprises two mem- 
bers, one on each side of the jib a, These are joined together at 
the top by a cross-piece f. Each of these members has a slotg, open 
at the upper end, which turns and slides longitudinally on one of 
the projecting studs c. The turning motion is effected by the lift- 
ing chain of the crane. The wheels h and j are loose upon the 
engine shaft k, which is kept continually running during the pro- 
cess of excavation. The wheel ¢ is between the wheels A and j, 
and connects them together. The wheels h and j are provided at 
their inner faces with friction clutches, and a clutch J is placed 
between them, and is driven by the shaft k. This clutch is capable 
of an endwise motion operated by hand in either direction, and 
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may be made to engage alternately with the wheels h and j. The 
wheel engaged by the clutch runs in the same direction as the 
shaft, and the other wheel during that time in the contrary direc- 
tion. In one piece with j is a spurwheel m that drives an endless 
pitch chain n and wheel o on the shaft p, upon which is the wheel 
q that drives the wheel r on the shaft s. This shaft carries a worm 
t that drives the wheel w in connection with a chain barrel v. 
Around this barrel is wound a chain w, one end of which is 
attached to the cross-piece f of the radial arm d, and the other to 
the scoop e. A spring w! relieves the chain of excessive strain 
during the lowering of the radial arm d. The scoop e is mounted 
upon trunnions z between the two members of the radial arm d, 
and may be secured in any desired ition. The radial arm and 
bucket being lowered to the bottom of the excavation, the bucket 
is caused to advance by putting the clutch 7 in gear with one of 
the wheels h, j, and the next cut is followed up without the crane 
advancing until the whole amount of excavation in the forward 
direction corresponding to the length of the slot g in the radial 
arm d is accomplished, . (Sealed July 13, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of t law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 





Tue s.s, “ IstanpgR :” ErratuM.—At the end of the 
description of this vessel, which appeared on page 305, the 
8 on trial trip was by an error given as 19 knots instead 
of 19 miles per hour. 
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THE BORING AND SINKING OF 
WELLS. 
By Hersert Tweppiz, Jun, 
(Continued from page 273.) 

ANOTHER modification of the pole tools is known 
as the water method of drilling. In this method 
the rods used are hollow, and a continuous stream 
of water is forced through them by a steam pump 
at the surface. This water escapes just above the 
bit, and rises to the surface outside the rods, the 
uprising current carrying with it whatever débris 
the chisels cut away. 

This system has the advantage that drilling is 
continuous, and no stoppages are needed for sand 
pumping. I believe a well has been drilled near 


Baku some 2500 ft. by this method in very good 





time. 


The water method is better adapted for 
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eine holes of small diameter, that is under 44 in. 
or 5 in, 

Now that we have seen the different methods 
Hn gga in the pole tool system of drilling, let us 
look for a moment at its defects, which are : 

1. Slowness of hoisting and lowering the rods. 

2. og of progress limited. 

3. The large number of men employed around the 
derrick, 

4. The number of accidents that occur on account 
of the numerous joints in the rods. 

Besides this the noise made by the machinery at 
the surface is most disagreeable. Nevertheless, the 
pole tool system has many staunch supporters, who 
are slow to admit its defects; but no ta the 
American tools have been introduced, the ad- 
vantages of the latter over the pole tools has been 
shown every time, both in speed and economy. 

The American System of Drilling.—This method 








is simply a modern adaption from the Chinese who, 
centuries ago, drilled wells to great depths; their | 
primitive outfit has been so greatly improved in| 
the American oil regions, that f doubt if the shade | 
of a Celestial driller visiting Pennsylvania would | 
now recognise what drilling is. The whole opera-| 
tion consists in tools being suspended by a cable 
worked by steam power, the weight of the falling 
tools being sufficient to drill through the hardest 
rock at a rate of speed which has never before 
been equalled, 





In the oil regions of the United States the average, The-corners and girths of the derrick are made of 
diameter of the borehole is 54 in. ; but in Europe, | 2-in. pipe plank, the braces are of 1}.in. For the 
the Caucasus, and Egypt, where this system has | first 20 ft. from the bottom the corners of the 
been introduced, it has been found necessary to in- | derrick are doubled, that is to say, a second 2-in. 
crease this diameter to about 12 in. on account of) plank is spiked on, and if the derrick is to have 
the great difference of the strata to be traversed. hard work, or is in a position exposed to high 
For this increase in the diameter of the borehole a| winds, then all the joints on the corners should be 
few minor changes are made both in the derrick and | doubled with 2-in. plank about 4 ft. long placed 
tools used. midway over the joint. Should the derrick be ex- 

Let us proceed to study the details of this system | posed to a tropical sun, the shrinking of the wood 
in the following manner : | will be greatly counteracted by a coating of paint. 

1, The derrick or drilling tower. | Fig. 21, page 350, illustrates a complete installation. 

2. The tools. | Interior of Derrick Showing both Large and Small 

3. Drilling. Bull- Wheels.—The lower girths both front and back 

When the location of a well has been deter- | are doubled, that is, one plank is nailed inside the 
mined the first step is to level a space of ground | corner piece and one outside, Between these two 
100 ft. by 30 ft. ; on this the foundation timbers are planks the bull-wheel supports are bolted. The way 
arranged as shown in the accompanying diagram | of fastening the supports is shown in Fig. 22 (p. 351). 
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(Fig. 18). These timbers should be good and sound; | The bull-wheel shaft is of oak 14 in. in diameter 
pine wood is preferable if it is to be procured. and 14 ft. long ; on this shaft are fastened the bull- 
Upon this foundation the Sampson posts, jack | wheels (those shown here are probably the best and 
posts, and sand reel supports are erected (see | strongest made; they are known as Corbett’s 
Figs. 18 and 19), and after these have been care-| patent). Round one of these wheels runs a long 
fully levelled and plumbed, wedges are tightly | strip of flat iron 3 in. wide, one end of which is 
driven in so as to make the whole structure per- made fast to the floor of the derrick, while the other 
fectly firm and solid. The derrick is directly over | end is fastened to a lever, which, on being brought 
the well ; it is 20 ft. square at the base and 72 ft. down, brings the band tight against the wheel, so 
high, the four corners converging at the top so as to | as to form a most efficient brake (in the engraving 
form a square, each side of which is 3 ft. The various | one of the drillers is seen holding down the brake 
parts are clearly shown in Figs. 19 and 20, where} lever). Round the other bull-wheel is a V-shaped 
the reference letters refer to the following parts: | groovein which the bull-rope runs. 
| The two centre sills of the derrick floor sills 





sy fee: a : ferret iog oy * | should be raised two or three inches higher than 
C. 4, ail. ¢. Sand pump line. | the end one, as this will allow of a slightly curved 
S.2; aoe ST | floor being put in the derrick ; this will contribute 
F. Crown pulley block. I. Sand pump. | greatly to eanliness by aeoune ot mud and Sees 
G. ick floor. 5 er. to run off. Under the derrick floor there should 
i Mod al Po K Banerope, ana ‘be a shaft dug, 12 ft. square by 16 ft. deep; 
L. Bull-wheel post brace. l. Brake lever. | this greatly facilitates the putting in of pipe. 
nat . Some 20 ft. behind the main sill is placed the 
O. Sand reel lever handle, o. Brace of engine block. | engine block, which is braced against the main sill 
> See p. Engine block. | by a beam some 6 in. or 8 in. square, to prevent the 
¥ Teeth inal peck 9 strain of the belt on the pulley of the engine from 
8. Knuckle Dost for sand reel. © tt. eam p pulley block, | sas ing the ag yh ay eee i 
3 7 i : . “f e engine for drilling a well shou veacylin- 
v. Walking bean. | oe Ly a boiler. der 9 in. in diameter by 12 in. stroke, and should 
Y eae pte Soe Gl be fitted with a link so as to allow of reversing at 
Y,, Drilling cable. ey A ‘any part of the stroke. The boiler should not be 
Rope socket. less than 15 horse-power, and may be placed as near 
Sots, the engine as convenient, except in those places 
Auger stem. | where natural gas is met with in drilling, in. which 
is. case the boiler must be placed at a safe distance 


On this square rests a heavy frame A which sup- | from the well. 
ports the two pulleys B B, Fig. 20, one of which is| The engine (q, see Fig. 20) being securely fastened 
used for the Srilling to the engine block p, communicates its motion by 
means of a five-ply rubber belt 8 in. wide to the 


cable, the other is used for 


handling pipe or for lifting a driving ram. 
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pulley T, and through it to all other parts of 
the machinery. 

The motion of the engine is under the control of 
the driller in the derrick, for the throttle valve of 
the engine has a large grooved wheel attached to it, 
and from this grooved wheel the endless cord d 
(called the ‘‘ telegraph line”) extends to the derrick 
and passes round another grooved wheel, which is 
fastened to the headache post x, where it is within 
easy reach of the driller. 

The link of the engine by which its motion may 
be reversed at will is also operated from the derrick 
by the cord a, which passes through two small 
pulleys, one fitted to the headache post above the 
telegraph pulley, the other fastened above the 
engine. If the cord is pulled the link of the engine 
is raised and the motion of the driving wheel re- 
versed ; when the cord is slackened, the link drops 
by its own weight, and the ordinary motion of the 
engine is restored. 

To both sides of the pulley are bolted grooved tug 
pulleysw. From one of these the bull-rope h passes 
to the bull-wheel M. In order to give the proper 
direction to M, the bull-rope h is always crossed. 
When the tools are lowered into the hole (the 
bull-rope being first thrown off by a lever not shown 
in the diagram), they descend by their own weight, 
the rapidity of the descent being regulated by the 
brake k. 

The headache post «x is a strong beam placed up- 
right directly under the walking beam, so that in 
case the pitman w or saddle should break the front 
end of the walking beam would drop upon it, and 
thus be prevented from falling on the head of the 
driller below, or doing other damage. 

The sand reel and its appurtenances are well 
shown in Fig. 23 (page 351), which is engraved from 
a photograph of a well in perfect working order. 

The sand line is a Manilla rope 1 in. in diameter, 
and is wound on acylinder 20 in. long, the diameter 
of which of course increases proportionately to the 
length of the rope. Supposing the sand pump is 
to be lowered the sand reel lever is brought 
slowly forward, thus removing the reel from the 
brake ; the pump is now free to descend the hole, 
and by its weight uncoils the sand reel and 
carries the line down with it. Should the speed 
of the descent be too great it is easily checked by 
pressing the lever back so as to bring the reel against 
the brake. When the pump is at the bottom itis 
raised and lowered a few times to allow the mud to 
enter, then the lever is brought well forward ; this 
presses the cone of the sand reel against the band- 
wheel, which causes it to revolve in the opposite di- 
rection to the latter. When the pump is out of the 
borehole the lever is thrown back and then slowly 
brought forward again, so as to let the sand pump 
down gently to the derrick floor, where its contents 
are pasa f In practice a sand pump can be drawn 
from the bottom of a 2000 ft. well in less than a 
minute. 

This sand reel (the patent of Mr. Corbett, who is 
the inventor of many ingenious and useful tools 
used in drilling) has been introduced but a few 
years ; but where speed and durability are required 
it is superior to the old-fashioned one. The regular 
tools used in drilling are few in number, and are all 
of the most simple forms. A full set of tools is 
shown in Fig. 24. The rope socket, sinker bar, 
jars, auger stem, and bit, constitute the drilling 
tools proper and are all fitted together with screw 
joints. The best joint where great strength is re- 

uired is the cone pin; for ordinary sized tools 
this should be 3 in. in diameter at the base, 3 in. 
long, tapering to 2 in. at the top. The threads 
should be eight to an inch and turned perfectly 
true. This shaped joint, although patented in the 
United States, has been in use many years ; I have 
seen it on a set of French “‘ pole and freefall ” tools 
which must have been more than thirty years old. 

The rope socket serves to connect the tools to the 
cable, the end of which should be tightly wrapped 
with tarred hemp twine and then thrust in between 
the wings of the rope socket to which it is firmly 
rivetted. This tool is from 30 in, to 36 in. long, 
and weighs about 80 lb. 

Into the box of the rope socket is screwed the 
sinker bar, which varies in length from 9 ft. to 
17 ft., its diameter generally being 3$ in. This tool 
serves to give an up-blow should the bit stick fast ; 
it should never be allowed to strike down when 
drilling. Under the sinker bar comes the jars, 
which may be likened to two long chain links. 
When the jars are pushed together they will mea- 
sure from 6 ft. to 5 ft. 6 in. from end to end, and 











when extended they are from 9 in. to 12 in. longer. 
This play of the jars is known as the stroke, short- 
stroked jars being used for drilling, long-stroked 
jars for fishing. 

Jars are most difficult instruments to make, and 
test the skill of the blacksmith to the utmost. Large 
sized jars are made of the best Swedish iron, the 
reins being steel lined. Small jars are generally 
better if made entirely of soft steel ; their weight 
varies from 300 1b. to 550 1b. On to the jars is 
screwed the auger stem, which is an iron bar from 
28 ft. to 40 ft. long, generally 3% in. in diameter, 
and weighing from 1000 1b. to 1500 lb.; this is the 
tool which gives weight to the blow of the bit, which 
is screwed immediately below it and is from 3 ft. to 
5 ft. long, and of the shape shown in Fig. 24. I 
prefer the long bit for the reason that should it 
become detached from the auger stem in soft ground, 
it is not so likely to fall over and get wedged 
diagonally across the hole. To the bottom of the 
bit is welded from 100 lb. of steel for a6 in. bit to 
150 lb. in a12in. The steel is specially made for 
this purpose, and admits of being perfectly welded 
to the iron shank and is capable of being worked 
fairly easily under the hammer and of taking an 
exceedingly hard temper. To ‘‘ dress” a bit, that 
is to give the bottom the right shape, and a good 
cutting edge, requires no little skill on the part 
of the tool dresser. The bottom of a well-shaped 
bit isshown in Fig. 25. The steel should be worked 
at a cherry heat, although it will take far more 
hammering to get it at first into the proper shape 
than if it were worked at a red heat. The metal 
does not seem to get so brittle at the lower tempera- 
ture, and if it should be broken after tempering 
the mass seems more homogeneous. After the bit 
is well shaped it is again brought to a low cherry 
and then tempered by being immersed to a depth 
of about 2 in. (just above the shoulders aa, Fig. 25). 
If a harder temper is needed salt water should be 
used. Before being put in the water-tub a little 
potassium ferro-cyanide may be sprinkled over the 
shoulders (where the wear is almost all by friction) ; 
this will be found of great service to keep the 
shoulders from wearing away quickly. 

The wrenches serve to screw up and unscrew the 
tools. One of the wrenches is caught on the square 
under the pin and laid down on the derrick floor, 
where a pin serves to keep it from turning; the 
other wrench is now fitted on the square above the 
box. About 3 ft. from the centre of the borehole 
is placed a semicircle of strong flat iron pierced 
with holes at intervals. The handle of the upper 
wrench now lies over this semicircle; a strong 
pointed bar is placed in the hole just below the 
wrench and is used as a lever to prise the wrench 
forward. In this way, if long enough levers are 
used, a torsion strain can be obtained sufficient to 
twist the pin right off. 

Joints should be made dry without the use of any 
lubricant whatever, care being taken to see that the 
pin and box are perfectly clean, and when well 
made a joint on being unscrewed should crack like 
a whip-thong. A great deal in a joint depends on 
the way the collars are made ; these should not be 
too wide (the width depending on the size of the 
pin), and should be true. 

The temper screw connects the cable with the 
walking beam. The eye at the top is fastened to 
the walking beam hook, and by means of the clamps 
at the bottom it can be tightly attached to the cable. 
The screw is 5 ft. long, with square threads two to 
aninch. The reins a a (see Fig. 24) are divided at 
the bottom, but the threaded nut is held together 
by the set screw b. If the driller wishes to let out the 
screw he loosens the set screw b, turns the temper 
screw by means of the handle c, and then by 
tightening b prevents it from running further. 

When the screw is completely run out and the 
clamps disconnected from the cable the screw b is 
loosened ; this allows the split nut on the end of 
the reins tospring open. Counterpoises are attached 
to the top of the screw at d d; these help to lift the 
screw right up into its former position, and the 
screw b can then be tightened. This operation 
hardly takes as many seconds to perform as minutes 
would be required had the screw to be twisted 
round and round to its first position. 

(To be continued), 
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factorily upon a t bridge across the issippi river at 
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THE BRITISH ASSOCIATION. 
(Continued from page 340.) 
THE MATHEMATICAL AND PuysicaL Science 
SEcTION. 


On Saturday, September 8, the section was 
divided into two parts, one to deal with papers on 
light and electricity, and the other for mathematics 
and general physics. We now propose to follow 
the very interesting proceedings of the former. 


Spectrum ANALYSIS. 


Professor Carl Runge, of Hanover, presented in 
his paper ‘‘ On the Harmonic Series of Lines in the 
Spectra of the Elements” his own views and those 
of Professor Kayser. That the lines of the spectra 
followed a certain harmonic law, like that of the 
upper harmonics of acoustics, has often been sup- 
posed. In 1855, Dr. Bolwer, of Zurich, gave a 
formula for the thirteen hydrogen lines. The 
authors have applied mathematical interpretation 
to certain groups of lines in the ultra-violet, as 
determined by Professors Dewar and Liveing, and 
they suggest the formula \ = a + bn + cn. Pro- 
fessor Runge also showed a photograph of the iron 
spectrum which is to be multiplied by authority of 
the Academy of Berlin. When the number of lines 
is small, several formule are possible ; on the other 
hand, the authors have as yet failed to discover the 
law for the many carbon lines. Studies of this 
kind may appear of questionable value. But Dr. 
Stoney pointed out that not only the relative posi- 
tions of these lines, but also their intensities must 
have some meaning which we need not despair of 
finding ; and Professor Fitzgerald reduced the ques- 
tion of the value of such researches to its simplest 
shape by remarking that the lines must be connected 
with the vibrations of the atoms and molecules. 


APPLICATION OF SPECTRUM ANALYSIS TO 
Mo.ecutarR MEcHANICS, 


The high importance of the next paper by Dr. 
Janssen on ‘‘ L’Application de l’Analyse Spectrale 
2 la Mécanique Moléculaire ; Spectres del’Oxygéne,” 
roused the enthusiasm of Sir William Thomson, 
who, in his ardour, expressed his conviction that 
the French of Professor Janssen had been more 
intelligible than the English of most of the 
inhabitants of this island and also of the neigh- 
bouring continent of North America. Dr. Janssen, 
the great astronomer of Meudon, gave a résumé 
of his recent researches into the spectrum of 
oxygen. Some of the results have already been 
communicated to the French Academy,* of which 
Dr. Janssen was president in 1887, but a com- 

lete mémoire has not yet appeared. Sir Wil- 
iam Thomson hoped that Dr. Janssen would con- 
sent to letting the mémoire be published in the 
reports of the British Association. The investiga- 
tion concerns the appearance of certain bands in 
the spectra of gases at high pressures, and their 
significance in the molecular theory. That pres- 
sure should exercise an influence was hardly under- 
stood till 1885. Janssen then compressed oxygen 
in long steel tubes by means of hydraulic pumps, 
up to 100 atmospheres. The experiments were 
made at the Meudon Observatory, and also at the 
Pic du Midi in the Pyrenees. The spectra showed 
the lines; and at higher pressures bands were ob- 
served to form near the lines A, B, a, also in the 
blue near F and others; the formation of the 
bands was very striking. To make sure that these 
peculiar bands were really due to oxygen and not 
to any accidental impurities, the oxygen gas was 
prepared in different ways ; further, to decompose 
any traces of nitrogen compounds, the gas was 
passed through a red-hot spiral tube, but without 
any change in the results. In a tube 60 metres in 
length, the bands were quite distinct at a pressure 
of six atmospheres. When, however, two tubes 
were arranged so that the same ray passed through 
a column 80 metres in length of three atmo- 
spheres’ average density, the bands disappeared en- 
tirely. The lines and bands belong to two different 
systems. The former obey the general law that 
the intensity depends upon the product of the 
length of the gas column, into the density of the 
gas. The bands, however, seem to follow an alto- 
gether novel law—that of the product of the length 
of the column into the square of the — of the 

. The following figures will exemplify this. 
al tube 60 metres in length, the bands ap 
at a pressure of six atmospheres; in one of 20 








structed. The piers are well under way. 


* Comptes Rendus, vol. cii., p. 1352, vol, cvi., p. 1118. 
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metres at 12 atmospheres; in a tube 5 metres 
at 23 atmospheres; in one of 0.75 metre at 
50 atmospheres ; and in one 0.43 metre in length, 
at a pressure of 72 atmospheres. The question 
is: Why are these bands not visible in our atmo- 
sphere? On close examination, however, they 
are found, particularly when the sun is at 
low elevations of 6 deg. or 7 deg. M. Olzewski 
has further observed the same bands in a column 
of liquefied oxygen 7 millimetres long; and ac- 
cording to the above law of the square cf the 
density, the bands should begin to form in a tube 
about 5 millimetres in length, provided the density 
of liquid oxygen approaches that of water. This 
discovery promises to assist investigation of the 
spectrum analysis of the celestial bodies, especially 
of the nebule, and also of the so-called *‘canals” 
of the planet Mars, which were discovered by 
Schiaparelli. Dr. Gladstone stated that Sir David 
Brewster and himself had often watched the beau- 
tiful growth of these lines when the sun was setting. 


THE ABSORPTION SPECTRUM OF OXYGEN. 


The next paper, by Professors Liveing and 
Dewar, ‘‘ On the Absorption Spectrum of Oxygen,” 
summarised by Mr. Glazebrook, as both authors 
were absent, dealt with the same subject. They 
also compressed oxygen in steel tubes, and observed 
lines and bands in a column 1.6 metre in length, at 
a pressure of 140 atmospheres ; and they noticed 
more bands in the ultra-violet in a tube 18 metres 
long at 90 atmospheres. The President afterwards 
drew attention to a photograph which Mr. Nor- 
man Lockyer had sent to the section, consisting of 
two photographs arranged the one above the other. 
One was the ordinary sun spectrum, the other the 
spectrum of meteorites of both kinds volatilised 
between Nejed poles. The photograph, which is 
quite new, certainly showed a similarity in the 
urrangement of the lines of the two spectra. 


A Vortex ANALOGUE oF Static ELEcTRICITY. 


The next paper, by Professor Hicks, ‘‘ A Vortex 
Analogue of Static Electricity,” hardly permits of 
being abstracted. The gist is as follows: The 
mathematical treatment of the problems which 
hollow vortices present, establishes that vortices may 
be imagined to be distributed over the surfaces of 
bodies like lines of electrostatic force, and that they 
would explain the phenomena of electric charges, 
attraction or repulsion between them, polarity, in- 
duction, &c. The analogue, moreover, is a most 
fruitful one for the chemist, in so far as it aids him 
to grasp the idea of bonds of affinity, and to under- 
stand why there may be as many as six such bonds, 
and why, on the other side, self-satisfied bonds. 


DirFusion PHOTOMETER. 


The diffusion photometer of Mr. J. Joly is to re- 
place the screen in the ordinary Bunsen photometer. 
Two parallelopipeds of a translucent substance— 
glass made milky with calcium oxide—are placed 
upon one another, a very fine silver foil being inter- 
posed if thought preferable. If this couple of blocks 
is held anywhere in a room, one of the pieces will 
appear of a darker hue than the other until the 
position has been so adjusted that both parallelo- 
pipeds receive an equal amount of light. Mr. 
Brown objected to the silver foil, as its two sides 
might not be of exactly the same polish; but the 
silver foil is not essential. Lord Rayleigh was in- 
formed that the inventor had not experienced any 
fatigue of his eyes in using this handy photometer. 
Such fatigue is a very serious matter, and if this 
photometer should minimise it, it will be welcome 
to many experimenters. For certain tests which 
Lord Rayleigh has had to make, he said that dif- 
fusion photometers are altogether inadmissible. 
In such cases he thought a glass plate silvered 
over, and with a sharp line cut by a diamond, 
would be the best photometer. 


CommitrrE on ELECTROLYSIS. 


Not two dozen people were present when the time 
was reached for presenting the report of the Com- 
mittee on Electrolysis. Members had left in order to 
catch the Saturday afternoon excursion trains ; the 
electrolysis report, moreover, is not a particularly 
popular document. This year it was nota long one, 
and was read by Professor Oliver Lodge. Professor 
Fitzgerald and Mr. Trouton have continued their 
investigation into the accuracy with which electro- 
lytes obey Ohm’s law. The experiments establish 
more and more clearly that this accuracy must be a 
perfect one ; for sulphate of copper, at any rate, 





the discrepancy cannot be more than three parts in 
a million. Our readers will remember that the 
chief obstacle to be overcome in these tests is the 
avoidance of certain heat effects. Professor Arm- 
strong had contributed a paper ‘“‘On Pure Sele- 
nium,” which, in his absence, was taken as read. In 
conjunction with Dr. Arrhenius, of Stockholm, he 
further contributed some critical remarks upon the 
general theory of electrolysis and the calculation 
of electromotive forces in batteries, which remarks 
Dr. Lodge said, must rest on Dr. Armstrong’s own 
responsibility. Mr. Shaw is still engaged in draw- 
ing up a report upon recent progress in the whole 
subject, or rather he is going to prepare such a 
report. One of the very first questions is ‘‘ What 
is an electrolyte?’ and he thought best first to 
settle this question for himself if possible. The 
problem may be attacked by trying to decide whether 
the salt is the electrolyte or the mixture. For this 
purpose Mr. Shaw joined two beakers filled with 
sulphate of copper solution bya liquid bridge of avery 
weak solution of the same substance ; the chemical 
interchanges in this case, however, permit of no con- 
clusions. Sulphate of magnesia seems to let no more 
current through than the salt particles allow for. 
Mr. Shaw next prepared some very pure stannic 
chloride ; but this chloride, in a layer of 1 in. 
thickness, proved an absolute non-conductor, whilst 
the galvanometer coupled up in the tin chloride 
circuit when put to the ends of a pencil mark, was 
sent right offthe scale. Taking all things into con- 
sideration, we shall hardly see the desired report 
for some time to come, unless Mr. Shaw acquiesces 
in what Professors Lodge and Perry begged him to 
consider, that we are anxious simply to have a 
report upon our present knowledge. 


Tur CoNnDUCTION OF ALLOYS. 


The paper by Dr. Gladstone and Mr. Hibbert, 
‘On the Conduction of Alloys and Solid Sulphides,” 
concerns the nature of the conductivity of alloys 
and sulphides. They may either conduct the 
electric current directly like metals, or electrolyti- 
cally whilst they are undergoing decomposition. 
If a current is passed through an alloy, any decom- 
position should manifest itself in a change in the 
resistance. The well-known alloys of lead, tin, 
cadmium, and bismuth, some of which melt in boil- 
ing water, exhibit no change of resistance, if the 
current passes through them; or if any does 
appear, it is very slight, and has nothing to do with 
the direction of the current. The alloys were con- 
tained in U tubes. If, however, a little more lead, 
4 per cent. or 1 per cent., was added to the alloy 
in the one limb, a change was observed ; though 
Professor Roberts in his allied experiments which 
were brought before the Manchester meeting, had 
not found any change. In another series of ex- 
periments, solid particles, coarse or fine, of galena 
and other sulphides were packed with plates of 
bright silver between them, and the current passed 
through the group. Some of these sulphides are 
fairly good conductors. In a few cases the silver 
became a little tarnished ; but on the whole the ex- 
periments prove that ordinary sulphides of the 
formula MS are real conductors, and not electro- 
lytes. The cuprous and silver sulphides of the 
formula M.S, on the contrary, behave like electro- 
lytes. Thallium also forms a sulphur compound of 
the formula M.S. It was, therefore, interesting to 
inquire into its behaviour ; and it has been ascer- 
tained, as Professor Crookes had already observed, 
that this sulphide becomes a better conductor at 
higher temperatures, and also that the polarisa- 
tion increases, Another thallium compound, TI, 8, 
is soft and plastic, and a very poor conductor. 
When placed in the tube with platinum or silver 
electrodes, it showed a very slight polarisation at 
higher temperatures; but it became hard, indi- 
cating that a molecular change had occurred, which 
was not of the nature of a direct decomposition, as 
no sulphur could be extracted. 


Tre Execrromortive Force oF PoLaRIsaTION. 

The last paper presented to the Committee, a 
contribution by Dr. Richarz, of Berlin, ‘‘ On the 
Electromotive Force of Polarisation with Small 
Electrodes,” was summarised by Mr. Shaw, who 
had had some trouble with the English of Dr, 
Richarz. According to the author, the polarisation 
effect with platinum wire electrodes is less than 
Buff has asserted, probably on account of the neg- 
lected heat effects. Dr. Richarz switched his volt- 
meter cell quickly from the charging battery to a 
galvanometer by means of a Helmholtz pendulum, 


The resistances dealt with were very great, 40,000 
ohms, and the current period very short, .00059 of 
a second for instance. 


MeErTEoRoLoGIcaL REpoRTS. 


Monday, September 10, was devoted to meteoro- 
logy and allied subjects. Several committees had 
particular reason to regret the death of Professor 
Balfour Stewart, one of our authorities on terres- 
trial magnetism, and the illness of Professor 
Schuster. For the scientific world these two mis- 
fortunes are connected, in so far as the papers of 
Professor Stewart have passed into the possession 
of Professor Schuster. Thus the Committee on 
Differential Gravity Meters simply asked for reap- 
pointment ; the Committee on Meteoric Dust had 
no report to present; the Committee on Solar 
Radiation could only give notice that most valuable 
work had been done ; and the Committee on Mag- 
netic Observations had to satisfy themselves with a 
reliminary report which comprises two papers. 

he first is one by Professor Stewart and Mr. Lant 
Carpenter, giving the results of a comparison 
between dates of cyclonic storms in Great Britain 
and those of declination disturbances at Kew. The 
research extending over sixteen years—from 1858 to 
1873—strengthens the belief that there is a connec- 
tion between cyclonic disturbances and disturbances 
which affect the magnetic declination needle. The 
second paper by Major Dawson deals with the mag- 
netic disturbances at Fort Rae in 1882-83. The 
observations were founded on Dr. Wild’s method. 
The report of the Committee on the Ben Nevis 
Meteorological Observations was read by the Hon. 
R. Abercromby. During the last severe winter 
the observers stationed on the Ben Nevis were 
obliged sometimes to quit their post, so that their 
observations have been interrupted. These refer 
particularly to halos, clouds, and to the St. Elmo’s 
fire. Of the latter eighteen cases were observed ; 
the fire appears to occur in certain phases of 
the weather, and with certain Atlantic currents. 
When a cloud rests on the top of the mountain a 
current will pass through the telegraph wire which 
runs from the summit down to the base ; when the 
cloud blows over, the direction of this current 
changes. The average difference of temperature 
between the summit and the base is 16 deg. Fahr. ; 
during the exceptionally dry and warm weather of 
June 22nd and 25th this difference was only 7 deg. 
The summit is not always the coldest point. The 
Committee have for years insisted upon the neces- 
sity of erecting a low-level observatory at Fort 
William. This observatory will now be built. 
When this signal station is once in order, earliest 
notices of approaching storms and their probable 
paths, to the north or to the south, will be signalled 
all over the kingdom. 


HuRRICANES. 


Mr. Abercromby contributed a paper ‘‘On Modern 
Views about Hurricanes as compared with Older 
Theories.” The practical rules which are given to 
sailors, he explained, are about as old as our 
century. They have failed sometimes, and itis no 
wonder, since within the last fifteen years our views 
on this subject have been entirely revolutionised. 
The old theory regarded hurricanes as a circular 
eddy, the wind blowing everywhere at right angles 
to the radius, so that the sailor could easily find the 
centre and sail away from it. This theory did not 
consider any relation of the eddy currents with other 
currents, Mr. Abercromby is however convinced that 
hurricanes arise only in trade and monsoon belts ; 
and that this point must not be forgotten. Further, 
the eddy is not a circle, nor has it any definite 
fixed shape. It is an oval which varies its position; 
the vortex centre is not the geometrical centre of 
the oval, but lies on one side and unfortunately not 
always on thesame side. The incurvature is small 
in front and large in the rear. There is, perhaps, 
a threefold movement in this vortex oval, as in the 
dust whirls of the Calcutta district, first around a 
vertical axis, secondly a translation with the pre- 
vailing wind, and thirdly an almost orbital motion 
as if the system had two foci, so that the path 
resembles a swaying line. When aship experiences 
an increasing wind of steady direction with falling 
barometer, it may be in front of the vortex, and it 
may be correct to sail off at right angles. But the 
ship may meet with the same conditions in the 
belt of intensified trade wind outside the true 
stormfield, which always lies on that side of the 
hurricane furthest from the equator. Off the island 





of Mauritius, for instance, to which some of the 
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observations referred, this belt would be to the south 
of the hurricane. A ship finding itself in this zone 
and attempting to escape by following the old rule 
would be drawn into the hurricane. Itis, therefore, 
best to lay to. The old rule remains true, that if 
the ship faces the wind, and the latter is chang- 
ing to the right, the vessel is in the right-hand 
semicircle and should leave on the left or port 
track. The centre of the vortex cannot so exactly 
be settled. When the ship is fairly within the 
stormfield, whatever the direction of the wind, the 
vortex will be to the right and a little—eight to 
twelve points—to the rear. Ifthe ship is in front 
where the incurvature is small, eight points will be 
about correct ; if in the rear, the vortex may be 
twelve points or more to the right. Mr. Aber- 
cromby lamented that our authorities are so sadly 
behind in these things, whilst the Continental 
system is much more modern. The Board of Trade 
still sets the old six questions in examination 
papers, which every crammer knows very well, On 
the interpellation of Mr. Douylas Archibald, who 
was annoyed with having wasted days in studying 
French books on meteorology with nothing but 
antiquated ideas in them, Mr. Abercromby admitted 
that his praise should have been confined to 
Germany. Mr. Shaw pointed out that a cyclone is 
generally accompanied with almost incessant rain, 
and that it cannot possibly store up all this rain. 
Hence he is inclined to ascribe the origin of cyclones 
to the inter-action of two currents of opposite direc- 
tions which blow from both sides towards a belt of 
warmer temperature. This belt may be supplied by 
the Gulf Stream, whose general direction is towards 
the north-east. The rotation of the earth deflects 





these currents as it does all others, The cyclone | 





(For Description, see Page 347.) 





Fig. 21. 


would thus draw its air from different directions, 
which would also account for the peculiar variation 
of warm and cold cyclonic currents. Mr. Aber- 
cromby could not agree with this view. Cyclonic 
disturbances, perhaps, never extend higher than a 
thousand feet ; yet they appear to be directed by 
the drift of the upper cirrus currents, 


TEMPERATURE OF RIVERS AND LAKES. 


The report of the Committee on the Temperature 
in Lakes, Rivers, and Estuaries in the United 
Kingdom gave information about Scottish rivers 
and lakes. Twenty observers are now at work, and 
the Committee desire to obtain the co-operation of 
local societies. Dr. Mill, upon whom the main 
share of the work has fallen, presented the report. 


Maenetic SuRVEY oF JAPAN. 


Professor Cargill Knott, of Tokio, has been 
engaged in a magnetic survey of Japan, at the 
expense of the Imperial University, since 1887, and 
he briefly described his work. The highly volcanic 
condition of the country renders the work very 
difficult, particularly near the well-known Fujiyama 
volcano, and between the 38th and 40th parallels 
of latitude. The lines of equal dip, of equal hori- 
zontal force, and of equal total intensity, are approxi- 
mately straight ; whilst those of equal declination 
are parabolic or hyperbolic, approximating very 
closely to the general form of the main island. The 
survey establishes a mean declination of 44 deg. 
Eighty years ago the declination was 2 deg. ; it has 
thus changed very little. A native scientist of the 
name of Eno made a survey twenty-six years ago. 
He found the needle pointing due north, which was 
fairly correct, and thought that the Europeans 








must be mistaken in speaking of a declination of 
23 deg. 


Kew Corrections ror Mercury THERMOMETERS. 


Mr, Shaw exhibited some charts plotting out the 
temperature curves of eleven thermometers as com- 
pared with the Kew standard instruments, which 
permit of measuring to one hundredth of a degree, 
the observations being made at intervals of one or 
more years, in one instance of fifteen. The curves 
run generally parallel, sometimes remarkably so, 
and diverge in several cases more for the higher 
temperatures. Frequently the zero point is raised ; 
the curves then appear the one above the other. 
Geisler thermometers, distinguished by very fine 
tubes with china scales, did not show any change of 
the zero point, and seemed on the whole good. 
Professor Rowland, who compares his thermo- 
meters directly with air thermometers, did not 
share this latter opinion ; and Mr. Shaw concurred 
that air thermometers should be employed as 
standards. 


TEMPERATURE DETERMINATION FROM ELECTRICAL 
REsISTANCE. 


Mr. Shaw then showed a peculiar belt-like instru- 
ment for determining the temperature of a liquid 
from the resistance of a wire bridge within the 
liquid. The way in which Mr. Shaw attacks this 
problem is quite original. The resistance must be 
measured on a Wheatstone bridge ; and it occurred 
to Mr. Shaw to immerse the whole bridge, so as 
to avoid all thermo-electric effects. He bends a ~ 
long platinum silver wire so as to form a very long 
flat S ; then joins the two ends by another plati- 
num wire, fixes three shorter terminal wires, and 
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places the whole—that is, four practically parallel; The comparative tests, chiefly with six classes of 
wires and the terminals—between two strips of | standards, have been carried on for four years, and 
india-rubber carefully sealed together by means | the practical result is that the Committee recommend 
of a solution of rubber in benzine, so that it| only the pentanelamps. Ordinary sperm candles are 
forms a belt of perhaps two yards in length and | objectionable on account of the sperm not being 
4 in. wide. This is wound round a suitable burette |a definite chemical compound. The candles hence 
or cylinder and the whole is immersed, The tests|vary largely, the luminosity depends upon the 
are very encouraging, and Mr, Shaw hopes to locality and the length of the wick, and the flames 
realise an accuracy of one five-hundredth of a degree | fluctuate. It is very difficult to obtain them ner- 
Centigrade. If such a belt is packed with large | fectly free from oil. Perfectly dry sperm seems to 
blocks of ice, the temperature will be found to be |have a higher melting point; candles made of 
one-twentieth of a degree above freezing point. |such material hence require thicker wicks, so that 
The instrument promises to render good service jcandles of the same size now give less light than 
both for calorimetric determinations and for the |those formerly accepted as standard. Somewhat 
measurements of resistance, | the same objections apply to thicker sperm candles. 
: |The amylacetate lamps are constant, but their 
STANDARDS OF Light. jreddish light is against them. The pentane standard 

‘The report of the Committee on Standards of| is reliable ; it has no wick and the light does not 
Light was read by Professor Vernon Harcourt. |alter with slight variations in the specific gravity 








of the pentane. In a special series of comparative 
tests as to the merits of the amylacetate lamp, the 
pentane standard and the pentane lamp, the pen- 
tane lamp was found almost as good as the pen- 
tane standard. These tests were carried on at 
Spring Gardens. Three observers, Messrs. 
Williams, G. Wood, and R. Wood, recorded the 
results and changed their positions after each 
set of simultaneous observations. The pentane 
lamps differed in the total of 1118 tests by 
1 per cent. in 86 cases, by 2 per cent. in 57 
cases, by 5 {per cent. in 19 cases, and in a 
few instances by 10 per cent. Other tests were 
made by Mr. Dibdin to reduce the platinum 
incandescence unit of M. Viole to a_ practical 
shape. Platinum foil was stretched over rollers, 
with a surface of } square inch exposed ; the results 
were too variable to be of value. When wound 
over steel rollers the heat was conducted away too 
rapidly. Experiments with platinum fused by 
means of the blowpipe also proved useless. The 
heating of a platinum strip by the current of eight 
or ten accumulators gave better results, but the 
platinum is aptto buckle. Other flames and ven, 7 
were also tried. Carbon filaments waste, nor would 
the action of photographic rays on sensitive plates 
lend itself to standard tests. The Comsiittielbanse 
recommend the pentane standard and also the pen- 
tane lamp. 


METEOROLOGICAL INSTRUMENTS. 


Mr. Joly, the author of three other interesting 
papers which we have noticed, showed a model of 
an apparatus for electrically reading meteoro- 
logical instruments distant from the observer. An 
escapement arrangement comprising an electro- 
magnet lowers a platinum wire step by step into 
the respective barometer or thermometer tube. The 
initial height of the wire is known; if then every 
current sent through the electro-magnet lowers the 
wire by one-hundredth of an inch, the position of 
the wire may easily be derived from the number of 
current impulses. When the wire touches the 
mercury a bellrings. The connections are made on 
three-wire system, one return wire sufficing for the 
bell or galvanometer circuit. 


_ Licutntne Conductors. 

On Tuesday morning there was a joint sitting of 
Sections A and G to discuss the question of lightning 
conductors, in view of the recent theories expounded 
by Dr. Oliver Lodge in his lectures before the 
Society of Arts. The discussion occupied about 
five hours, and was most interesting. The report 
of it extends, however, to too great length to be 
published by us in its proper order, and we are 
therefore compelled to hold it over till next week. 


Bournine or Exvxectric Corns, 

Two of the papers read after the conclusion of 
the discussion on lightning conductors before a 
considerably thinned audience, had a direct bear- 
ing upon the lightning question. The one was a 
note communicated by Dr. Anthony Traill, read by 
the secretary, very indistinctly, ‘‘On the Burning 
of Coils at the Waterfall of the Bush River, be- 
longing to the Portrush Electric Railway Com- 
pany.” The author happened to travel on the line 
duringaheavy thunderstorm, when lightning seemed 
to play about the motor in an alarming way, so that 
great consternation prevailed on the car, and 
finally the driver jumped off. One vivid flash, 
though not striking the dynamo house, seems to 
have short-circuited and burnt the coils of the 5-ton 
dynamo at the station ; and before this the brushes 
had been flashing violently. 


Duration oF LigHTNING FLASHES. 


The other paper, by Dr. Janssen, contradicted 
Mr. Preece and those who with him had declared 
themselves against the instantaneous character 
of the lightning flash. Dr. Janssen again spoke in 
French: ‘‘ Analyse Chronométrique des Phéno- 
ménes Electriques Lumineux.” Dr. Janssen has 
constructed a photographic camera resembling the 
ordinary stereoscope with its two lenses. The 
light falls upon two sensitive discs of 2 in. dia- 
meter ; the one of the dises is fixed, the other turns 
about a vertical axis at 30 revolutions a second. 
The lightning flash produces a photograph on each 
of the discs. The experiments being of quite recent 
date, Dr. Janssen had only two photographs to 
show. ‘The image on the fixed plate consisted of 
three lines of irregular curvature apparently start- 
ing froma point (or points) near the centre of the 
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disc. The revolving disc showed these three 
flashes separately, but each individual flash line of 
exactly the same shape as on the fixed disc, so that 
the constituent flashes of the two discs can be 
superposed. This seems to establish, firstly, that 
the original flash was threefold ; and, further, that 
the duration of the flash was very short, or its 
velocity infinitely great, if compared with the 
velocity of the revolving disc. The further progress 
of these experiments will be watched with great in- 
terest. A similar arrangement for the same purpose 
was suggested by Professor Lodge in Nature of 
July 12, 1888, 


Rerort oF THE CoMMITTEE ON ELECTRICAL 
STANDARDS, 


This was, as usual, read by the secretary of the 
Committee, Mr. Glazebrook. It confirmed that, so 
far as the recent most minute examination goes, 
the B.A. standard resistance coils continue to prove 
constant, with the exception of one coil, which, 
owing probably to defective insulation, has begun 
to vary slightly since last June. The resistance of 
copper, which is now being supplied of superior 
conductivity, is to be verified, as Matthiessen’s 
figure is probably too low, and air condensers are 
being made. Mr. Glazebrook has further redeter- 
mined the specific resistance of mercury in glass 
tubes, and found unexpected obstacles in this task. 
According to his most careful determination, a 
mercury column of one metre length and one square 
millimetre section has, at the freezing point, a re- 
sistance of .95352 B.A. units. The true ohm would 
thus be represented by a mercury column of one 
square millimetre section and of 106.29 cm. length. 
The Committee have adopted the name ‘‘ therm” 
for the gramme water degree Centigrade unit of 
heat, one therm being the quantity of heat required 
to raise one gramme of water at its maximum density 
one degree Centigrade. And further, the name 
joule” for 10’ C.G.S. units of work. Thus one 
joule is equal to 10’ ergs. Itis the work done in 
one second by the power of one watt; or again, the 
work done when a current of one ampere flows for 
one second between two points, between which the 
difference of potential is one volt, and hence a power 
of one watt is one joule per second. If we, there- 
fore, take the value of the mechanical equivalent of 
heat as 42 x 10’ ergs, we have one therm equivalent 
to 4.2 joules. The ‘‘ therm” has been adopted at 
the suggestion of Mr. Preece ; and as this report 
embraced a paper prepared by Mr. Preece ‘*On 
C.G.S. Units of Measurement,” this paper was 
taken as read. Two papers contributed by Pro- 
fessor Fleming, ‘*On a Form of Standard Re- 
sistance Coil,” and ‘* On a Form of Commutator for 
Charging a Condenser and Discharging it at a 
known Rate,” were also taken as read in the absence 
of Dr. Fleming. There was thus only one paper 
left on Tuesday’s list, a joint contribution by Sir 
William Thomson and Messrs. Ayrton and Perry, 


” 


Tue ELEcTROMETRIC DETERMINATION OF ‘‘, 


The tests were made in Glasgow and in London; 
in Glasgow the electro-magnetic capacity of a con- 
denser was measured with the use of one of Sir 
William’s centiampére balances ; and the electro- 
static capacity of the same condenser was then 
determined in London by Messrs. Ayrton and 
Perry. The comparison of these measurements 
gives the value of ‘‘v” equal to 292 x 108 centi- 
metres per second; that is to say, the electro- 
magnetic unit of potential in the C. G. S. system 
equals 292 volts, or 292 x 108 units of electromotive 
force in the electro-static measure. The result is 
only approximate ; some of the instruments em- 
ployed not permitting of the most minute accu- 
racy ; the error may amount to as much as 1} per 
cent. Yet the authors hold that v must lie 
between 287 and 297. This is, however, de- 
cidedly lower than the dete-mination by means 
of a very perfect condenser, an absolute electro- 
meter and a ballistic galvanometer by Professor 
Rowland, who found it 299.5. Various German 
determinations are even slightly above 300; and 
the vas derived from the velocity of light should 
be 300 or a little more. If it is correct, as Pro- 
fessor Rowland remarked, that the various metre 
standards differ by so much as .01 per cent., that 
is, one-tenth of a millimetre, we can hardly hope 
to extend the accuracy much further for the pre- 
sent; such statements should serve as a caution to 
people who guarantee accuracies of one-hundredth 
per cent. and more. 


four. To dispose of the eight or rather nine papers 
left, visitors were summoned to meet on Wednes- 
day morning at ten instead of eleven o'clock. Very 
few came, however, at the hour appointed ; and 
Professor Fitzgerald, who had already announced 
that Professor Rowland would to-day ‘‘ murder y,” 
was requested to elucidate this problematical subject 
to the section. Professor Fitzgerald did not wil- 
lingly assent, as he had not discussed the matter 
with Professor Rowland. And there ensued then 
a probably unprecedented event, a most instructive 
‘*desultory conversation” on the vortex theory of 
Professor Hicks, which we have already noticed. 


““THe MuRDER OF y.” 


The ‘‘ Murder of y,” Professor Rowland’s paper 
‘On Maxwell’s Equation for Electro-Magnetic 
Waves’”’ followed afterwards. The murder means 
the elimination of the symbol y, denoting electro- 
static potential, from the general equation of an 
electro-magnetic field. Professor Rowland stated 
his case briefly and with hesitation, as Professor 
Fitzgerald knew more about it than he did himself ; 
Sir William Thomson meant to spare y and rather 
to sacrifice J. ; and everybody expressed regret at 
the absence of Mr. Heaviside, and kept on his 
guard. 


MecuHanicat Units. 


The Committee on the Nomenclature of the 
Fundamental Units of Mechanics presented three 
new units, and evidently pleased with this achieve- 
ment asked for reappointment to complete their 
work. It is aquestion whether everybody will be 
so pleased with these new units. Professor Fitz- 
gerald may be very right that the selection of the 
properly adapted names isa very difficult,task. Yet 
every one may not fancy the new Kine, and the Bole, 
and the Barad, which so strongly resemble the old 
dyne and the volt and the farad ; and in fact one 
may question the necessity of creating any more 
units like these altogether. The kine is to be the 
unit of velocity, equivalent to one centimetre per 
second ; the bole the unit of momentum, equal to 
one gramme-kine ; the barad the unit of pressure, 
equal to one dyne per square centimetre or one erg 
per cubic centimetre. We donot quite see what 
we gain by speaking of a velocity of one kine, 
instead of simply speaking of a velocity of one cen- 
timetre per second. 

Mr. Main’s ‘‘ Report upon our Knowledge of the 
Properties of Matter,” is a very valuable and 
rite document, and leaves a great deal yet to be 

one. 

Captain Abney had promised a paper ‘‘On the 
Transparency of the Atmosphere,” but did not send 
it in. 

PHOTOGRAPHY. 

Mr. Friese Greene’s paper ‘‘On a Photographic 
Image of an Electric Arc Lamp probably due to 
Phosphorescence in the Eye; and on some Photo- 
graphs of an Eclipse of the Moon,” is a contribution 
of singular interest. Mr. Friese Greene actually 
exposed a sensitive plate to the light issuing from 
his eye, and photographed with it. He stared at a 
3000 candle arc lamp in Piccadilly, at a distance of 
3 ft. only, for fifteen seconds, closed his eye and 
brought it rapidly over the sensitive plate within 
1 in, distance from the film. Thus he obtained a 
very faint yet distinct image of the arc, the two 
carbons, the image of the arc on the reflector, and 
also a faint indication of the cone. A second 
attempt failed. The arc probably produces a bright 
spot on the retina, which remained luminous for a 
moment after the lamp had been shut off. One 
remarkable circumstance of this novel mode of 
photographing was pointed out by Mr. Shaw: the 
image is in focus, so that the focus of the eye must 
have changed most rapidly. Several speakers would 
have liked to suggest a continuation of these experi- 
ments with a weaker source of light, less dele- 
terious to the eye; but Mr. Greene had failed to 
obtain any effect with gaslights. In the second 
paper, the moon whilst partially eclipsed had to 
produce its own photograph. The arrangement was 
that of a Newtonian telescope ; the moon’s rays fell 
upon a concave mirror closing the tube, were re- 
flected on to a plane mirror, and sent over to the 
plate which thus replaced the ordinary eye-piece. 
Eight photographs were thus taken at rapid in- 
tervals ; strangely enough, the eight images thus 
obtained were not one behind the other, but in a 
curve like an inverted § (@). Nobody made any 


Greene himself asserted that his apparatus had 
been perfectly steady. 


BaBBaGe’s CALCULATING MACHINE. 


Major-General Babbage gave a description of 
‘‘The Mechanical Arrangements of the Analytical 
Engine of Charles Babbage,” his father. Our 
readers will remember this machine for calculating 
the numerical values of any formula, simple or 
complicated, upon which the late Mr. Babbage, 
F.R.S8,, spent his life and his fortune, and which 
was finally dismounted and sold in pieces. Some 
of the parts of the mechanisms have been adopted 
by the inventors of other less universal and auto- 
matic calculating machines which have found their 
way into use. A complete description of this 
elaborate machine was published twelve years ago. 


Tue FourtH DIMENSION. 


We do not know what to do with Mr. Dixon’s 
paper ‘On the Fourth Dimension.” The paper 
was meant seriously and so accepted. It may bea 
useful analogy, but then the element of time might 
furnish us with a fifth dimension ; and it is not 
so easy to grasp why geometry might have four 
dimensions, whilst dynamics must rest content with 
the ordinary three. 


UNIVERSAL TIME. 


The last paper was read by Professor Tondini de 
Quarenghi, ‘‘ A Suggestion from the Bologna Aca- 
demy of Science towards an Agreement on the 
Initial Meridian for the Universal Hour.” The 
Washington Conference of 1884 recommended the 
adoption of the Greenwich meridian as initial meri- 
dian. TheFrench delegates, however, did not sign 
this recommendation ; and a recent message from 
President Cleveland recommending the Govern- 
ments of the United States to approve of the reso- 
lution passed in 1884, is the simplest proof that 
practically we are just as far as in 1884. No 
country has formally acceded to Greenwich, 
and the delegates had no power to bind. The 
unification of time is, of course, a matter of vast 
importance to astronomers as well as to sailors ; and 
to help out of the dilemna the Bologna Academy 
urges the universal adoption of some uniform 
meridian, for instance, that of Jerusalem—not to 
slight any national prejudices—or of Alaska. Pro- 
fessor Quarenghi, with all reserve, hinted at the 
possibility that some disregard shown to the French 
delegates might have caused the secession of France ; 
but Sir William Thomson, speaking as one of the 
delegates, assured the section that no effort had 
been spared to arrive at an agreement. The well- 
deserved vote of thanks to the President, Professor 
Fitzgerald, proposed by Sir William and seconded 
by Professor Lodge, closed the proceedings of 
Section A. 


MEcHANICAL SECTION. 


There was a very poor attendance in Section G 
on the Tuesday of. the meeting, by far the greater 
number of members having gone over to the St. 
James’s Memorial Hall, where the discussion on 
lightning conductors was being carried on by the 
mathematical and mechanical sections jointly. 

There were six papers read in all. The first we 
shall notice was a contribution by Messrs. H. S. H. 
Shaw and E. Shaw on 


Tue Friction oF Metat Colts. 


The authors commenced by pointing out that 
coil has long been used as a means of communicat- 
ing or retarding motion. A rope, half a turn of 
which is taken round a post, will enable a man at 
one end to sustain a force three times as great at 
the other, but the resistance is multiplied three 
times for each half turn, so that in four or five turns 
a resistance of several hundred tons might be 
obtained, and the result only limited by the ultimate 
tenacity of the rope. The chief applications which 
have been made of the resistance of coils of metal 
bands have been in connection with clutches and 
brakes. The metal coil is either wound round a 
shaft or the sleeve of a pulley, or else it is contained 
within a cylinder attached to either. One end is 
brought into frictional contact with the shaft, 
sleeve, or cylinder, and is thus carried round if the 
surface be in motion, or retarded if the coil itself be 
in motion and the surface at rest. The attachment 
of the ‘‘ head” of the coil prevents its following the 
tail until a considerable tension is put upon the 
whole coil. Thus if the coil incloses the shaft or 








On Tuesday the section closed at a quarter to 








suggestion in explanation of this peculiarity. Mr. 
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sleeve, it is made to wind up upon the shaft, becom- 
ing of less internal diameter, and taking a frictional 
grip throughout its whole length ; but if, on the 
contrary, it is inclosed in a cylinder, it is made to 
unwind and so expand. In either case the result is 
the same, and a force of any required magnitude 
may be transmitted by this means. 

In order to illustrate this action, a piece of appa- 
ratus had been devised by the authors. A weight 
of 56 lb. was raised by a drum and handle. The 
shaft (lin. in diameter) to which the drum was 
attached passed through its bearing in the frame, 
and was attached to the head of a metal coil of iron 
wire } ip. in diameter. The coil inclosed a sleeve 
carried by the frame, and the tail of the coil was 
free. As long as this was the case the whole weight 
of the 56 lb. had to be sustained by means of the 
handle ; but if a very small weight were suspended 
to the tail, a grip was obtained throughout the coil, 
by means of which the weight was sustained, as also 
would be a load of ten times the amount. If the 
small weight were raised, the load would fall ; but 
its fall would be instantly checked by releasing the 
small weight again. 

The effect of simply twisting the tail of the coil is 
very remarkable, as was shown by means of small 
wire coils passed round the room. With them it was 
not necessary to hang any weight at all upon the 
tail itself; and the self-sustaining action of the 
coil permitted perfectly unconstrained motion in 
one direction, but instantly checked any motion in 
the other. 

Coming to the applications of the friction of metal 
coils which have been proposed, we find that in 1877 
Mr. Rider, an American, devised a friction clutch in 
which acone-sleeve was moved by means of a lever, 
thus throwing open a split cone, and wedging out 
the tail of the coil against the cylinder in which it 
is inclosed. The coil, which is revolving, is thus 
unwound, and so presses upon the inner surface of 
the cylinder, which it carries round, and with it 
the pulley to which it is attached. 

An application of the converse and most usual 
case, is that in which the coil winds up and closes 
upon a shaft or sleeve which it surrounds. A fric- 
tian clutch on this principle was invented by Mr. 
Sterling in 1882, A sleeve carries along one end 
of a toggle-joint, and so pushes out the end of a 
lever, and thus presses the tail end of the coil. 
The coil consequently tightens upon the boss of the 
pulley, and carries it round. There is also an 
arrangement recently devised by M. Gambaro, a 
French engineer, and applied as a brake to a crab 
winch. The same inventor has proposed a system 
of continuous railway brakes on this principle. 
Professor Osborne Reynolds has also applied the 
friction of metal coils in an ingenious arrangement 
for turning the valve rods of the experimental steam 
engine at Owens College, thus enabling the governor 
to be the means of almost instantly altering the 
position of the slides, thus regulating the admission 
of steam. 

The authors then proceeded to describe the ex- 
perimental apparatus used, and to give an account 
of experiments upon four kinds of metal coil. 
These results dealt with the form of coil to be 
used, the relation between force and resistance, 
and the effect of variations in velocity. 

_ A discussion followed the reading of the paper, 
in which Messrs. Unwin, Beaumont, W. Anderson, 
and others took part. 

A paper on steam engine diagrams was next 
read by Mr. M. F. Fitzgerald. As it would be 
impossible to give an intelligible abstract of this 
paper without the aid of the diagrams the author 
used to illustrate it, we must pass it over, at any 
rate for the present. 

An interesting and suggestive paper on the 


EFFIcieENcy or Stream at High Pressure 
was next read by Mr. W. W. Beaumont. This 
paper we shall shortly print in full, so that for the 
present it will be sufficient to state that the object 
of the author was to show that the Carnot theorem 


as expressed by the equation E = ——~ isinapplic- 





able for the calculation of the efficiency of steam as 
used in a steam engine cylinder. It is shown that 
the work done by expanding steam bears no relation 
to the fall in temperature due to fall in pressure, 
and that the dynamic and thermodynamic values of 
steam working expansively do not approach each 
other until an absolute pressure of over 200 Ib. per 
Square inch is reached. The relative dynamic 
values calculated by isodynamic or by any of the 





forms of the adiabatic formule, are not even approxi- 
mately equal ; but with steam at pressures between 
350 lb. and 50 lb. per square inch the work done by 
expansion varies from 692 foot-pounds to 900 foot- 
pounds per degree of fall in temperature. 

In falling from 350 lb. to 300 lb. the expansion 
work of a pound of steam is taken as 10,372 foot- 
pounds, while the fall in temperature, 15 deg., re- 
presents (taking the specific heat of steam for 
purpose of illustration as 1) 11,380 foot-pounds. 
In falling from 100 lb. to 50 1b. the expansion work 
done is taken at 49,280 foot-pounds, while the fall 
in temperature being 46.8 deg., the mechanical 
equivalent is 36,130 foot-pounds. In the former 
case, then, there is a difference of 1008 foot-pounds 
between the dynamic and thermodynamic work, 
the latter being the greater, while in the second 
case there is a difference of 13,150 foot-pounds, the 
dynamic or expansion work being the greater. 

Thus at the lower pressures the fall in tempera- 
ture is much too small to account for the work 
done by expansion, while at the high pressures the 
fall in temperature is more than sufficient. Con- 
densation of steam to provide for this difference 
must therefore take place in the lower pressure 
engine cylinders. The argument leads to the con- 
clusion that pressures higher than those now used 
can be very advantageously employed. 

When the exchange of heat due to difference in 
latent heat, total heat, and temperature at the 
different pressures is taken into account, the differ- 
ence in favour of the high-pressure steam becomes 
much greater. An explanation is afforded of the 
great efficiency of triple stage expansion engines as 
compared with the lower pressure simple engines, 
and of the greater efficiency of the steam jacket on 
low-pressure engines than on high-pressure engines. 
It is clear that the steam in the steam engine must 
be considered with reference to the heat used, and 
not _to the fall in temperature. 

In the discussion which followed, Professor Unwin 
said the author seemed to be under a misapprehen- 
sion as to Carnot’s law, and that it was about as 
reasonable to represent the efficiency of the steam 


engine by the expression » using the absolute 





zero of temperature, as it would be to represent the 
efficiency of a turbine by the ratio of the work done 
by the fall used to that which would be done if the 
fall utilised were to the centre of the earth. He 
also said that engineers were not accustomed to 
assume that the Carnot function for ideal efticiency 
indicated that the efficiency was proportional to the 
range of temperature. 

Mr. Henry Davey spoke of the high efficiency of 
the Cornish engine, and of the wire-drawing which 
was common with these engines. 

A German speaker remarked that M. Raoul 
Pictet, well known in connection with his experi- 
ments on the expansion of air and other gases for 
freezing machines, and for his liquefaction of some 
of the so-called permanent gases, had been writing 
to the same effect as the paper which had been 
read. 

Mr. Beaumont, in reply, seemed to think that 
Professor Unwin had misunderstood the argument 
of the paper, and repeated that the ordinary idea 
about the Carnot theorem obtained from text-books 
was that the efficiency of any engine is proportional 
to the range of temperature in the cylinder. He 
said that this was evidently an incorrect deduction 
from Carnot’s law, but that this was only a small 
part of the subject of his paper. 

The next paper taken was a contribution by Mr. 
H. C. Vogt on 


REvVOoLviInG Salts. 


The author commenced by saying that if ships 
could be towed instead of propelled by means of 
the ordinary propellers, which disturb the stream 
lines round the ship, a saving on the average of 
40 per cent. in coals and engine power would be 
gained ; the screw especially sucks the sustaining 
water from the ship, causing its resistance to be 
augmented in the same proportion ; the thrust of 
the propeller must therefore exceed the net resist- 
ance of the ship by this amount. This excess in 
the resistance can only be reduced by destroying 
the shape of the ship. The screw propeller increases, 
further, the change in the trim of the ship when 
the speed increases, also causing an increased re- 
sistance ; and this ill-effect can only be counter- 
acted by placing the driving thrust considerably 
= instead of below the centre of gravity of the 
ship. 





Air pressure on large canvas areas has been used 
from time immemorial ; the author only proposes 
to use comparatively small driving areas, radiating 
from an axis parallel to the keel, and supported 
between two low pillars. The external appearance 
of such an air propeller is similar to that of a screw 
propeller ; but the wings of the air propeller are 
broadest near the circumference, and they are made 
of thin sheet steel. Rotated quickly in the elastic 
air, a rarefaction on the front side of the wings is 
created, and the consequent difference in pressure 
constitutes the thrust, which, with a given engine 
power, is quite as high as with the common screw in 
inelastic water. To create such a rarefaction, speed 
rather than area is required. Take, for instance, 
the wings of a wild swan, which possess 25—28 
times the area of the web feet, while the thrust 
yielded from the wings is many times that yielded 
from the web feet. Suppose the horizontal water 
resistance when the swan swims fast to be 4 lb. ; 
when it flies the horizontal resistance may perhaps 
also be 41b., and in addition to this is the weight 
(35 lb. for a large wild swan), and this weight is 
only supported by every downstroke of the wings. 
The rarefaction on the top side of a wing is pro- 
duced by the suction from the air currents pass- 
ing its rigid fore edge, just as the rarefaction 
is produced in a funnel by the wind passing over 
its edge; a difference in pressure corresponding 
to 30 lb. per square foot may occur on windy 
days. The other important factor in producing 
a rarefaction on the lee side of a rotating surface is 
centrifugal force, as explained in the paper. These 
considerations will serve to explain why the area 
required for an air propeller has no connection with 
the ratio between the specific gravities of air and 
water, the only means of moving a large quantity 
of air so as to create a momentum being the rare- 
faction, or storm centre, in front of the propeller. 
To create a sufficient rarefaction, the area of an air 
propeller ought to be 12—14 times, and the dia- 
meter 3—4 times, that of the ordinary water pro- 
peller; but less than this for large vessels, as a 
natural consequence of the mathematical laws 
governing these matters. The losses of a propeller 
in water are : (1) loss by friction ; (2) loss by throw- 
ing out water in wrong directions; (3) loss by 
blows. Thanks to the perfect elasticity of air, 
there will only be the two first-named kindsof losses 
in that medium. If, for instance, equal weights of 
air and water moving at the same velocity strike a 
plane, the pressure from the air will be twice that 
from the water; and this can also be recognised 
from the resistance of air, which is about jz} 5th 
part of the resistance of water, although the ratio 
between their specific gravities is ;45. An air 
propeller is therefore not efficient as a fan, but very 
efficient as a propeller. If an air propeller is 
mounted on a boat and worked by the power of a 
man, the boat receives much greater speed than 
when the same man applies his force in the 
same boat furnished with a water-propeller. But 
this difference between the thrusts which a man 
can yield with an air-propeller and a screw is, of 
course, not great. The same winds which are use- 
ful for ordinary sails are also a gain for rotating 
sails ; that is, 75 per cent. of the winds augment 
the thrust of an air-propeller, and the energy of 
the natural wind is taken advantage of when the 
pitch is changed in accordance with it. When the 
wind ‘‘straight against” equals the speed of the 
points of effort of the rotating sails, the thrust of 
the air-propeller is decreased nearly 60 per cent., 
or just the same as the thrust of gaff sails is re- 
duced when from having the wind on the beam the 
course is changed until four points from the wind. 
Now it happens once a month that a strong wind is 
actually so straight against the course as to reduce 
the thrust by 60 per cent. for a propeller with 
manual power. On a 1000-ton ship the speed of 
the points of effort of its air-propeller would be 
over 150 ft. per second, and no hurricane would be 
able to reduce its thrust by 60 per cent., and 3.5 
points from the hurricane the thrust of the air- 
propeller would be greater than in a calm. As 
compared with this the increased resistance caused 
by the screw is constant. 

Details of experiments on a larger scale, as well 
as of the formule for finding the area and speed of 
an air-propeller, were given in the paper. 

The last paper read in Section G on that day was 
the one in which Professor H. 8. Hele Shaw de- 
scribed his new sphere planimeter. This we have 
already printed in full on page 279 ante. 

(To be continued.) 
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THE CLUTHA LOCK-NUT. 

THE very simple and ingenious lock-nut of which we 
subjoin an illustration, is being manufactured by 
Messrs. P. and W. Maclellan, of Glasgow, In this 
nut locking is effected by slightly pressing together, 
after manufacture, the two lugs on the upper surface 
of the nut; a tight grip of the bolt is obtained on 
screwing up, and as, in addition, the exposed surface 
of the bolt between the lugs will in most cases get 
rusted in a comparatively short time, the unscrewing of 





the nut from vibration becomes almost impossible. As 
the nip of the luge only takes effect after the bolt has 
poreed through the body of the nut proper, the nut can 

e readily screwed on the bolt by hand for the greater 
part of its thickness. The nuts are made from bars 
of steel rolled of a rectangular section with a projecting 
rib, which, in the finished nut, forms the lugs. The 
nut seems peculiarly adapted for use on fishbolts and 
in similar situations, and it is now being supplied to 
one of the Indian railways. 

BAGSHAW’S DIAGRAMMETER. 

Ovr illustrations show a little instrument for measur- 
ing the average pressure of indicator diagrams without 
calculation, recently invented by Mr. Walter Bagshaw, 
Batley. It will enable engineers to obtain the result 
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from a large number of diagrams in a fraction of the 
time taken up by the tedious process of scaling and 
decimal addition in the ordinary way, whilst to that 
class of operative engineers who are not over confident 
in their arithmetical abilities, it will be a special boon. 





The graduated dial has a radius one-tenth that of the 


RIDER'S HOT-AIR ENGINE. 
CONSTRUCTED BY MESSRS. HAYWARD TYLER AND CO., ENGINEERS, LONDON. 
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legs, and the index pointer shows at a glance a tenth 
of one or more openings of the legs. Thus to obtain 
the average pressure of a diagram divided into ten 
parts itis only necessary to open the legs of the instru- 
ment to the length of each division in turn, when the 
average length or pressure may be read off. The 
divisions on the dial may correspond with any given 
scale, the dial being replaced when necessary by others 
with different markings, or one dial will answer for 
any scale by using the linear scale projected from the 
dial and marked like an ordinary rule, to which any 
indicator scale may be applied and the pressure read 
off. The difference between measurements taken on 
the chord and on the arc is so very insignificant even 
in the largest diagram that it may be quite neglected, 
and the readings taken as correct. The name of the 


makers, Elliott Brothers, is sufficient guarantee of | 


high class workmanship. 








THE RIDER HOT-AIR ENGINE. 

YEARS ago, on the appearance of the Rider hot-air 
engine in this country, we noticed it in terms of com- 
mendation,* and ever since it has filled a very useful 
existence, doing capital service in pumping and in sup- 
plying small power to very numerous users. Lately an 
improvement has been made in it to remove a defect 
which experience had shown to exist. It has been 
found that when the ‘‘ heater” required replacing, as 


it does in course of time, the engine had to be all dis- | }, 


connected, and the upper part slung to remove this 
piece. This involved a considerable amount of work, 
which was sometimes formidable in its nature to the en- 
tirely unskilled men who often have charge of these 
engines. Now, according to the new arrangement, the 








* See ENGINEERING, vol. xxii., page 33. 











| furnace fs made in halves, joined vertically ; in the 
| smaller sizes the two sections are hinged upon the 
| stay which supports that portion of the machine. Con- 
| sequently, when the heater requires attention it is an 
}easy matter to loosen the bolts which connect toge- 
| ther the sections of the furnace, open the furnace, and 
replace the worn heater by a new one, the heater 
itself being an inexpensive article. 

The cylinder is now no longer carried on the top of 
| the furnace, but by independent standards, and thus 
|it does not become dlooad by the expansion and 
contraction of the furnace. Another improvement 
consists in the addition of a circulating tank for cool- 
ing the leathers round the plunger, which occasionally 
have become gradually deteriorated from want of care. 

Already a large number of the new engines are at 
work ; ten have been sent to a foreign railway com- 
| pany for raising water at wayside stations, and six 
/more are being constructed for the same buyers. 
| Hundreds of Rider engines have already been erected 
‘by the makers, Messrs. Hayward Tyler and Co., of 
|84 and 85, Whitecross-street, London, and have been 
found both economical of fuel and capable of manage- 
ment by unskilled men, such as gardeners and coach- 
men, 








Atabama Coat AND Inon.—A plan of opening up the 
coal and iron regions of Alabama from the sea, by means 
of a railroad from Mobile, has been pronounced feasible 
y engineers. A director of the proposed line says: 
“Our plan is to start from Mobile Point on the bay and 
run direct through the rich coal and iron fields about Bir- 
mingham, where we shall connect with other lines. At 
the starting point there is a depth of water of 26ft., 
which will easily admit vessels from the Gulf, thus open- 
ing a short route from the West Indies to St. Louis and 


Chicago.” 
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HILTON’S METHOD OF HEATING ROLLS BY GAS. 
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BAINESS ASBESTOS PACKED COCK. 


CONSTRUCTED BY BELL’S ASBESTOS COMPANY, LIMITED, LONDON. 
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WE have received from Bell’s Asbestos Company an | Bell’s Asbestos Company, of 118, Southwark-street, 


asbestos packed cock, the construction of which is 
illustrated in the annexed engravings. The plug is 
parallel, and works on all its faces in contact with 
asbestos, there being no metal-to-metal friction on any 
part exposed to the fluid in the pipes. Through the 
shell or barrel there are cut four vertical grooves B B 
of peculiar shape, designed to provide an easy flow for 
the asbestos from the glands towards thecentre. Each 
groove is wide-mouthed at each end, and gradually 
narrows towards the middle. But its cross-section is 
the same at all points, the groove becoming deeper as 
it grows narrower, and thus there is no check or hin- 
drance to the progress of the asbestos, as it is forced 
forwards to take up the wear. In the views the 
groove B is shown both in section and elevation, the 
solid metal between the grooves being indicated at A. 
There is a shoulder at each end of the plug, and 
against this there bears a ring of asbestos, which not 
only serves to make a joint round the shank of the 
plug, but also to feed the grooves. It is sufficient to 
remove the glands and add asbestos below them to 
take up leakage round the plug. In some cases the 
bottom gland is blind, while in the smaller cocks 
screw glands are used in place of those shown in the 
figures, 

These cocks, which are made under Baines’s patent, 
are constructed in various forms suitable for water 
gauges, boiler and cylinder cocks, main and angle 
cocks, blow-off and ‘fire cocks. They are sold ty 





London. 

The advantages of asbestos packed cocks are too 
well known to need any advocacy from us, while the 
form we have just described has features which merit 
attention, 


HEATING ROLLS IN ROLLING MILLS. 

BEFoRrE rolling mills can be used at the commence- 
ment of a week’s work the rolls must be gradually 
heated. If not the local expansion caused by contact 
with large masses of hot metal will cause fracture, and 
serious loss will result. The heating is usually effected 
by lighting fires under the rolls or by placing large 
pieces of heated metal near them, or by first rolling 
thin metal. But neither of these plans is uniformly 
successful, and the breakage of rolls is not an infre- 
quent occurrence. 

To effect a uniform and regular heating, Mr. Franklin 
Hilton, of Middlesbrough-on-Tees, has devised the 
method illustrated in the engravings above. The agent 
by which the warming of the rolls is brought about is 
gas burned in jets which are uniformly distributed the 
whole length of the rolls at each side. When these 
jets are lighted and the machine is put into slow rota- 
tion, every part of each roll is gradually and uniformly 
heated without the produetion of any dangerous strains, 
The arrangement is clearly shown in the engravings ; 
the two upper pipes are connected to the riders and 
rise and fall with the roll, the connection to them being 








made by flexible tubes ; the lower tubes are stationary. 
This method of heating rolls is in use by Messrs. 
Bolckow, Vaughan, and Co., the Dowlais Iron Com- 
pany, and the Steel Company of Scotland. In one mill 
the average life of the rolls previous to the application 
of the gas was 798 days, and after the application 342 
days. In another large plate mill, with rolls 36 in. by 
9 ft., and weighing each 17 tons, two rolls only have 
been broken, and both cases were due to the neglect of 
the men in charge in not turning on the gas. Even 
these rolls ran 342 days each, and would, no doubt, 
have been in existence still had the neglect not 
occurred. It is thus seen that the gas-heating ap- 
pliance promises to effect a very considerable economy 
in rolling-mill expenses, while if it were no more suc- 
cessful in its result than the methods it is designed 
to displace, it would be far preferable to them in 
respect of cleanliness and ease of manipulation. 

The agent for the invention is Mr. Edwin Richards, 
Ty Graig, Caerleon. 





HYDRAULIC CANAL LIFT. 

IN our issue of February 24 last we gave illustra- 
tions and a description of the hydraulic canal lift which 
has been erected at La Louviére on the Canal du 
Centre, in Belgium. We now publish a perspec- 
tive view of the lift, showing one ram raised 
and the other at the low level. The height of the 
lift is 50 ft. 6 in.; the length of the boxes be- 
tween the gates is 141 ft. 7 in. ; the width of each 
box, 18 ft. 4 in.; the depth of water in the box, 
8 ft. 6 in. ; the diameter of the rams, 6 ft. 6} in. ; 
the weight to be lifted, 1100 tons; and the dis- 
placement of the largest boat to be accommo- 
dated, 400 tons. The hydraulic cylinders are each 
formed of nine lengths of cast-iron, hooped con- 
tinuously with steel. The rams are 63 ft. 11 in. long, 
and are formed of eight sections of cast iron, 7 ft. long 
and 2.95 in. thick. The lift is operated by filling the 
box at the upper level to a greater depth with water 
than at the bottom level, this extra weight serving to 
overcome the friction and to compensate for the dif- 
ference of weight of the rams in air and water. At the 
ends of the box there are provided grooves in which 
slide rising metallic doors, having their edges covered 
with india-rubber, The ends of the box and of the 
fixed waterway are similarly equipped. The gates of 
the box and of the canal, which come face to face, can 
be fixed together by a locking apparatus. They are 
then lifted by means of chains worked by a hydraulic 
press. To form a tight joint between the moving box 
and the fixed end of the canal there are employed 
metallic J-shaped piecés with converging faces covered 
with india-rubber. These keys being forced between 
the dressed faces of the flanges which form the ends of 
the box and the canal, produce a tight joint. 

The lift was constructed by the Société Cockerill, of 
Seraing. 





Tue Unirep Srates Navy.—Preparations have been 
made at the yard of Messrs, Cramp and Sons, at Phila- 
delphia, for laying the keel of the cruiser Newark. The 
Baltimore was launched on Independence Day. The gun- 
boat Yorktown and the dynamite cruiser Vesuvius have 
received their machinery and boilers. Mr. Secretary 
Whitney has authorised a first payment on the cruiser 
Philadelphia, amounting to 121,500 dols, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—No meeting of the pig-iron 
market took place last Thursday, that being the day set 
apart for the Glasgow autumn holiday. On the following 
day the market was again erratic and unsettled. The 
tone was very strong at the opening in the morning, and 
up to 41s, 3d. per ton cash was paid for Scotch iron, but 
speculation wae checked when it was known that the 
Bank rate had been unexpectedly advanced, and though 
a large amount of business was done, the closing price in 
the forenoon was down to 41s, 14d. per ton, while in the 
afternoon business was done down to 40s. 9d. cash. Cleve- 
land iron reached 34s, 6d. and subsequently declined to 
34s. 14d. cash sellers, and the price of hematite iron fluc- 
tuated ina marked manner. At the close in the afternoon 
thesettlement prices were, Scotch, 40s. 9d.; Cleveland, 34s. ; 
hematite iron, 443. 44d. per ton. Flatness was again the 
rule of the warrant market on Monday, as the Board of 
Trade returns were not regarded favourably by some 
holders, and some sales at reduced prices took place in 
consequence, The price of Scotch warrants declined 54d. 
per ton, and the closing quotation was 40s. 3d., or 1d. per 
ton above the lowest price accepted. On Cleveland and 
hematite iron the decline in price was 5d. and 7d. per ton 
respectively. The close settlement prices were—Scotch, 
40s. 3d. per ton; Cleveland, 33s. 74d.; hematite iron, 
433s. 9d. The weakness was continued in yesterday’s 
market, and prices suffered a further decline all round. 
It is said that the depression is partly due to the shipping 
demand for the northern ports falling off, but it is doubt- 
less also due to the large addition to the stocks in Messrs. 
Connal and Co.’s public warrant stores. So far, however, 
as legitimate business is concerned, there is no sign of 
the activity waning. The drop in the price of Scotch iron 
brought it down to 40s. per ton, being a decline of 
2s. — er ton from the highest price on August 17th. 
Cleveland lost 4d. per ton, making a total decline of 
1s. 10d. over the same period. Hematite iron suffered 
the most severe decline in price, namely, 74d. per ton on 
the day, or a loss of 1s. 3d. on the two days, being a total 
of 2s. 104d. per ton since August 17th. The market was 
firmer to-day on trade advices, and particularly on the 
action of the Staffordshire iron merchants. In the fore- 
noon Scotch iron advanced 4d. per ton from yesterday’s 
close, Cleveland 14d., and hematite from 6d. to 74d. per 
ton, but in the latter no business was done. The A an te 
of blast furnaces in actual operation is still unchanged— 
87, as against 83 at the same time last year. Scotch 
special brands have undergone very little alteration in 
price during the week. It seems as if the production of 
G.M.B. iron were again in excess of consumption, or else 
it is being stored for speculative purposes in order to in- 
fluence the value of warrants. The stock in Messrs. 
Connal and Co.’s stores yesterday afternoon stood at 
1,012,868 tons as compared with 1,010,511 yesterday week, 
thus showing an increase for the week of 2357 tons. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 8458 tons against 7575 tons in the correspond- 
ing week of last year. 


Shipbuilding and Marine Engineering Contracts.—Addi- 
tional contracts fall to be mentioned this week. Messrs. 
David J. Dunlop and Co., Port-Glasgow, have received 
an order from the Bristol Steamship Company to build 
and engine a steel screw steamer of about 600 tons net 
register for Messrs. William Sloan and Co., Glasgow. The 
new vessel will be specially fitted up for the company’s 
passenger service between Bristol and Glasgow. A con- 
tract has just been secured by Messrs. Napier, Shanks, 
and Bell, Yoker, near Glasgow, to build for a London 
firm a first-class sailing ship of upwards of 2000 tons, The 
Yoker shipyard is at present almost empty, so that this 
order will be very welcome both to the firm named and 
the workpeople in the district. Messrs. Murdoch and 
Murray, Port-Glasgow, have secured a contract to build 
asteamer of about 1500 tons. An order has recently been 
booked by Messrs. William Denny and Brothers, Dum- 
barton, to build two large-sized steamers of about 5000 
tons each. . Messrs. Gourlay Brothers and Co. have con- 
tracted with Messrs. W. Johnston and Son, Liverpool, to 
build a large cargo steamer of nearly 6000 tons dead- 
weight carrying capacity. This will be the largest steamer 
ever built in Dundee. Messrs. Rankin and Blackmore, 
engineers, Greenock, have secured the contract to supply 
triple-expansion engines of 1000 indicated horse-power for 
the steamer which Messrs. Robert Duncan and Co., Port- 
Giasgow, are about to build for Messrs, Raeburn and 
Verel, Glasgow. The contract for all the crank and pro- 
peller shafting for the two twin-screw colonial cruisers 
which are being built by Messrs. James and George 
Thomson, Clydebank, has been secured by Mr. James 
Ritchie, Glasgow, for his principals, Messrs. John Brown 
and Co. (Limited), Atlas Works, Sheffield. 


Managership of the London and Glasgow Shipbuilding 
and Engineering Company.—It is reported this week 
that Mr. David Kinghorn has resigned his position as 
general manager of the London and Glasgow Shipbuild- 
ing and Engineering Company (Limited), which he has 
held since the year 1864, when the company was formed 
by the acquisition of the business of the old-established 
firm of Messrs. Smith and Rodger. It is also reported 
that Mr. J. W. Shepherd, who retired last August from 
the management of the Fairfield Shipbuilding Yard, has 
been appointed to succeed Mr. Kinghorn. From the ex- 
tensive experience which Mr. Shepherd has had in the 
Fairfield Works, and with Messrs. R. Napier and Sonsand 
the Orient Steam Navigation Company, it is confidently 
believed that his new employers have made an appoint- 
ment which will be to their advantage. 


Imports of Spanish Iron Ore into Clyde Ports.—Thirty 
vessels, bringing 40,620 tons of Spanish iron ore, arrived 





in the Clyde during the month of September. This is 
17,279 tons of ore more than was received in September 
last year. Over the three-quarters of the year 250 vessels, 
with 325,775 tons of ore, arrived—an increase of 9453 tons 
over the import during the same period last year, and 
100,976 tons over that for 1886, The returns are: 


Three-Quarters. 
Veils, Tons. 
250 $25,775 
253 316,322 
1886 188 224,751 
1885 20 209 259,455 


It will thus be seen that the returns for the month and 
nine months are the largest yet recorded since this im- 
portant import trade began to show proportions worthy 
of special notice. 


The Steel and Malleable Iron Trades.—These branches 
of the local industries continue to be in a state of 
healthy activity, and are likely to remain so for a 
long time to come. Orders for considerable quantities 
of shipbuilding material are still being placed with the 
steel manufacturers, and the buyers readily give the in- 
creased prices that are now asked, namely, 6/. 10s. to 
6l, 128, 6d. per ton for angle bars; 7/. 10s. to 7/. 12s. 6d. 
for ship-plates ; and as much as 7/. 17s. 6d. to 8. per ton 
for boiler plates. Great pressure is placed on all the 
works to execute the requirements of the shipbuilders. 
No appearance of slackness is showing itself in the mal- 
leable iron trade in the Coatbridge, Motherwell, and 
Wishaw districts. The amount of work in hand at the 
moment is chiefly on home account, but there are said to 
be some foreign orders in the market. 


Proposed Fishery Harbour for Auchmithie.—A survey 
has lately been made of the shore at Auchmithie, near 
Arbroath, by Messrs. D. and T. Stevenson, Edinburgh, 
engineers to the Scottish Fishery Board for Harbours, 
with the view of making a fishery harbour there. As 
sketched by the engineers the proposed harbour would 
probably cost about 4000/., three-fourths of which might 
be obtained as a grant from the Fishery Board. 


Port-Glasgow Graving Dock.—Messrs. Russell and Co., 
shipbuilders, have just secured a lease of the Port-Glas- 
gow Graving Dock for a second term of three years, 


Increase of Moulders’ Wages in Dundee.—Some time ago 
the Dundee ironmoulders made a request for an increase 
of 2s. per week to their wages. The application was in 
due course considered at a meeting of the employers, at 
which it was agreed to make an addition to the men’s 
wages of 1s. per week. This resolution was communicated 
to the workmen, who expressed dissatisfaction at it. 
Thereafter a conference took place between the delegates 
of the men and the employers, and an adjourned meeting 
of the employers was held last Saturday, when it was 
agreed to accede to the men’s request for an advance of 
2s. per week, 


Increase of Wages at Dumbarton.—The wages of all 
time workers who were reduced in 1885, and thereafter 
remained stationary, were advanced 5 per cent. last Satur- 
day by 
and Son, Dumbarton. 

Proposed National Observatory.—At yesterday’s meet- 
ing of Edinburgh Town Council, Lord Provost Sir Thomas 
Clark said, as they were aware, the Earl of Balcarras with 
great generosity had handed over to the Government his 
splendid set of astronomical instruments at Dunecht for 
the use of the Scottish nation. The offer had been ac- 
cepted by the Government, and the probability was that 
the position of the new observatory to be erected would 
be in the neighbourhood of Edinburgh. The site had not 
been quite fixed yet, and it depended to some extent on 
Edinburgh Town Council whether it should be near Edin- 
burgh or not. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England iron and allied trades 
was held in the Exchange, Middlesbrough. The attend- 
ance was very numerous, and the usual facilities were 
afforded for the exhibition of models and articles of in- 
terest to those engaged in the iron industries, but only 
two or three firms availed themselves of this method 
of advertising their specialities. Information from 
Glasgow reported weaker prices in the Scotch centre, 
and the effect here was practically a stoppage of 
business. Buyers offered 34s. 6d. per ton for No. 3 
Cleveland pig iron, but makers being sanguine that 
a steady trade will continue for some time, refused to 
book orders under 35s, Shipments at Middlesborough 
continue large, and there is a steady demand for 
all kinds of iron. In the manufactured iron trade there 
is greater activity, most of the works having orders on 
hand which will occupy them for the next few months. 
Iron ship-plates are selling at 5/. 103. and angles at 5l. 5s., 
both less 24 per cont. Bar makers are quoting 5/. 2s. 6d. 
less 24 per cent., or 2s. 6d. better than at the commence- 
ment of the month. Other prices are unchanged. 
The demand for rails is quiet, but the inquiry rather 
brisker than it was. Quotation for heavy rails is 3/. 17s, 6d. 
Steel ship-plates are 7/. 2s. 6d. at works and even 71. 5s. 
has been realised. Altogether the state of trade in the 
North of England has a healthy appearance. 

Engineering and Shipbuilding.—Both these important 
industries continue actively employed. Marine engine 
builders and bridge builders have so much work on hand 
that they are not at all anxious to receive fresh orders, 
Shipbuilders are in full swing, and are likely to continue 
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so for very many months to come. During the past 
week a number of very beautiful steamers have been 
launched in the North, and as tast as they enter the 
water fresh vessels are put upon the stocks. Messrs. R. 
Dixon and Co. have opened their new Teesside Ship- 
building Yard at Middlesbrough and are now making 
active preparations for the construction of all classes of 
vessels at that establishment. The forthcoming year 
promises to be a most prosperous one for shipbuilders in 
the North of England. 


The Steel Trade.—Throughout the North of England 
steelmakers are all very busy and there is a special pres- 
sure for deliveries of shipbuilding material. Prices con- 
tinue firm and fresh contracts are still coming to hand, 
At some of the works further extensions are being made 
with a view to increasing the production. 


The Coal and Coke Trades.—The fuel trades are steady, 
Prices remain unchanged. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Canal Scheme.—The committee of the Sheftield 
Chamber of Commerce, appointed to take into considera- 
tion the question of improved watercommunication between 
Sheffield and the sea, has issued a first list of subscriptions 
towards the cost of preliminary expenses. The amount 
already promised is 17251. The Committee ask those who 
have the interest of Sheffield and the district at heart to 
assist in a work of so much importance to the preservation 
of the trade and the promotion of the prosperity of the 
town and district. It is announced that any sum subscribed 
will be recognised as part of the needful expenses in the 
event of a successful issue of the scheme. A number of 
gentlemen interested in the canal have visited Goole and 
inspected the docks there in consultation with Mr. Bar- 
tholomew and Mr. Hawksley. They then proceeded down 
the Ouse to the mouth of the Trent, and from thence to 
Keadby and Doncaster. 


Sheffield Society of Engineers.—On Saturday night the 
Sheffield Society of Engineers held its inaugural meeting 
atthe Technical School. Persons eligible for membership 
or associateship are those engaged in some branch of prac- 
tical engineering, including civil, mechanical, electrical, 
metallurgical, and mining engineering. Professor W. H. 
Greenwood is the president, with the following vice-pre- 
sidents: Mr. R. A. Hadfield, Professor Hicks, and 
Professor Ripper. The latter presided, and announced 
that the Society proposed to offer annually two scholar- 
ships, tenable at the Technical School, one for engineering 
and one for metallurgy, Professor Greenwood delivered 
an address on topics connected with canals and railways. 
The speaker anticipated a rapid development of electri- 
city as a motive power, but did not think it likely that 
the electrical propulsion would extend to main lines. 
Concluding, he gave interesting statistics respecting our 
railway system. 


The Crisis in the Coal Trade.—The movement amongst 
the miners of Yorkshire for obtaining a 10 per cent. 
vance in wages grows in strength every day, if the 
applications made to the Yorkshire Miners’ Association 
for notices to leave work, and the opinions of the men as 
expressed in meeting and in their ordinary conversation, 
are to be taken as acriterion. Pits which were not repre- 
sented at the conference are sending for notices, and there 
appears to be no doubt that when the time of action comes 
the movement will be found to be more unanimous than 
any which has taken place amongst the miners of York- 
shire for many years. There were some doubts as to some 
of the collieries in West Yorkshire, and also in South 
Yorkshire, taking part in the movement, but these seem 
to be putting themselves in line with the rest. About 
40,000 forms of notice have so far been applied for by the 
men. A conference of delegates representing the miners 
of Derbyshire was held on Saturday at Chesterfield. It 
was resolved to abide by the decision of the Manchester 
conference and demand the advance of 10 per cent. The 
miners of South and West Yorkshire, Nottinghamshire, 
and Yorkshire are therefore pursuing one policy. It is 
expected that all the notices will be given in this week. 


Trade.—The iron trade is daily becoming more active, 
anda rise in prices is taking place all round. The mills 
and forges are full of work and Bessemer converters have 
more orders in hand than they can execute on this side of 
Christmas. Another rise in the price of Bessemer steel is 
daily expected. Ordinary billets are fetching 47. 12s. 6d. 
at the works, 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Steam coal has ruled firm, and as tonnage has 


been plentiful very large shipments have been made, 
The best qualities have been quoted at 11s. to 11s. 3d. ; 
second class ditto, 10s. 6d.; and Monmouthshire, at 
9s. 6d. to 10s. per ton. House coal has been firm at 
advancing prices. Patent fuel has been active, the best 
brands making 9s. 6d. to 9s. 9d. per ton. Coke has been 
in good demand at fully late rates. Iron ore has been in 
active demand, and as stocks at the works are rather low 
an advance in prices is looked for. The manufactured 
iron and steel trades have continued brisk ; most of the 
local works are reported to be actively employed, while 
fresh orders are coming to hand. Heavy section steel 
rails have made 4/. to 4/. 5s.; and light section ditto, 
4l, 17s. 7d. to 51. 7s. 6d. per ton. 

Bargoed.—The Rhymney Iron Company (Limited) 
commenced some time since the sinking of a new pit to 
the Brithdir vein of coal between Bargoed and Pengam ; 
but, owing to the presence of a large quantity of water, 
operations were abandoned pending the erection of an 
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engine for pumping the water out of the pit. The engine 
has now been provided, and work will be resumed. 


Gas at Swansea.—On Tuesday the Gas Committee of 
the Swansea Town Council held a meeting for the pur- 
pose of considering what steps should be taken in the 
interests of the ratepayers in consequence of the action of 
the Swansea Gas Company in deciding to increase the 
price of gas supplied both for public purposes and to 
private consumers. The town clerk has, in accordauce 
with instructions, obtained counsel’s opinion as to the 
powers of the gas company over the extended borough, 
and the answer received was favourable to the company. 
The town clerk presented a report on the powers of the 
Council under the Electric Lighting Act, 1882, amended 
by the Act of 1888. In a discussion which ensued, the 
action of the gas company was strongly condemned, and 
ultimately it was decided that, the consent of the Town 
Council having been obtained, the town clerk should be 
instructed to at once apply to the Board of Trade for a 
provisional order to light the town by means of electricity. 


The Bristol Channel.—It transpired at a meeting of the 
Bristol Chamber of Commerce that Colonel Hill, M.P., 
had stated in a recent interview with the President of the 
Bristol Chamber that before representatives of the ports 
in the Bristol Channel interview the President of the 
Board of Trade on the subject of a harbour of refuge 
they should be prepared to submit some definite scheme 
for effecting their object. Being determined to lose no 
opportunity of furthering this important matter, the 
Chamber appointed the president and the two vice-pre- 
sidents (Colonel Hill and Mr. J. Evans) to represent them 
in any conference which might be held to carry out the 
object aimed at. 


The Tin-Plate Trade.—The Glamorgan Tin-Plate Com- 
pany, Cwmawan, has decided to add two mills to its 
works, so as to meet the largely increased demand. 


Water Supply of Plymouth.—The Plymouth Town 
Council held a special meeting on Wednesday to consider 
a report relating to explorations at the head weir, -be- 
tween the Parliamentary site and Sheepstor Bridge, for 
a proposed storage reservoir. It was stated that the site 
had been purchased for 16,850/., and that the cost of the 
borings, which had been attended with unsatisfactory 
results, had been 3600/. exclusive of professional fees. A 
resolution was carried to the effect that the water com- 
mittee should be instructed to test any part of the local 
valleys they might think desirable for a reservoir before 
any further application for additional powers was made 
to Parliament. 


Weiring of the Taff.—At the monthly meeting of the 
Cardiff Town Council on Monday the proposed weiring of 
the Taff was referred to by the mayor, who read a letter 
which he had received from Sir W. T. Lewis to the effect 
that Lord Bute would not be adverse to the carrying out 
of the scheme if the inhabitants of the town wished it. 
The further consideration of the question was deferred 
until after the November election. 


Scavenging at Bristol.-A contract has been _provi- 
sionally entered into between the Bristol Town Council 
and Messrs. Shelland, by which the latter undertake to 
carry out the street cleansing of Bristol for one year for 
17,0801 


Taff Vale Railway.—Last week’s traffic return (18,4337. ) 
was the largeston record. The increase established over 
the corresponding week of 1887 was 25251. 


Gas at Bristol.—The directors of the Bristol United 
Gaslight Company have decided to make a reduction of 
the company’s water rentals amounting to a little more 
than half the prices now charged. By this concession the 
Board voluntarily gave up about 2500/. per annum, 





MISCELLANEA. 
A TELEPHONE line has recently been erected between 
Berlin and Dresden, a distance of 105 miles. 


There are now 105 collieries open in India, 69 of which 
raised 1,388,400 tons of coal in 1886. The imports of coal 
during the same year amounted to 848,878 tons. 


A reservoir of wrought iron capable of containing 
1,158,000 gallons of water is being erected at Malden, 
U.S. It is to be 75 ft. in diameter by 35 ft. high, and is 
to be built of #in. plates. 


According to the returns compiled by Kyland’s Iron 
Trade Circular, only 429 furnaces out of 846 built in the 
United Kingdom were in blast on September 30, 1888. 
This, however, is an increase of twelve since June 30, 


The number of central stations for electric lighting 
worked by the Westinghouse Company has now reached 
110. The smallest installation is one of 400 lamps at 
Black Hawk, Colorado, and the largest at Pittsburg, with 
upwards of 15,000 lamps. 


The biography of the late Sir William Siemens, which 
as for some time been in preparation by Dr. W. Pole, 

hon. secretary of the Institution of Civil Engineers, is now 
completed, and will be published immediately by Mr. 
Murray. 

The Italian Government has agreed to increase the 
original contract price of the armour plates now under 
construction at the Terni Steel Works 17 per cent., raising 
it to 10.2d. per pound. The State has further agreed to 
give the steel works an advance of 119,000/. and an imme- 
Ciate order for 3000 tons of armour plates. 

_ The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending September 30, 
amounted, on 15,979 miles, to 1,382,083/., and for the 





corresponding period of 1887, on 15,9074 miles, f,to 
1,352,522/., an increase of ‘71? miles, or 0.4 per cent., and 
an increase of 29,561/., or:2.1 per cent. 


Last Friday the technical schools which have been pro- 
vided by the Draper’s Company at the People’s Palace, 
Mile End, E., were formally opened. They will accom- 
modate 4000 evening students and 400 day students, the 
per being boys culled from the day schools of the dis- 

ct. 

We are informed that Messrs. Thomas B. Jordan and 
Son, of 15, George-street, Mansion House, E.C., have 
recently become interested in the works known as Truro 
Foundry, Cornwall, having amalgamated with Messrs. 
Dingey and Son, who also have a long-standing reputa- 
tion for the manufacture of mining plant. 


A am has arisen between the Cowpen Local Board 
and the Blyth Gas Company with reference to the street 
lighting. The Board consider the charges excessive, and 
the township has in consequence been left in darkness 
the last two months. An effort is now about to be made 
to introduce the electric light. 


We hear that Mr. Hollis, general manager of the But- 
terley Company—now the Butterley Company, Limited 
—has accepted an appointment as general manager of the 
Weardale Iron and Coal Company, Limited, Spenny- 
moor, Durham, and will enter upon his new duties at 
Christmas next. 


The whole of the new embankment of the Yellow 
River in China, which has been erected at the cost of 
2,000,0007. sterling, has been swept away by the summer 
floods. The disaster might, perhaps, have been avoided 
if British engineers with experience in river training had 
been employed by the Chinese Government, 


On Saturday, the 5th inst., the Birmingham students 
of the Institution of Civil Engineers paid a visit to 
Kidderminster. The party visited the carpet and spinning 
works of Messrs, J. Brinton and Co. in the sewage pump- 
ing station, the water works pumping station (where a 
12-in. borehole is in course of construction), the reservoirs, 
and sewage farm. 


The negotiations between the Commissioners of Sewers 
and the Anglo-American Brush Electric Light Corporation, 
Limited, for the lighting of part of the streets of the city 
of London, has been resumed. Itis to be hoped that they 
will be brought to a successful termination this time, and 
that the Commissioners will not again allow themselves 
to be led away on a false scent as they were last year. 


In a letter to the Zimes Sir Samuel Baker puts forward 
the theory that the low Nile this year may perhaps be 
due tothe damming of the Akbara, which is the great 
fertiliser of Egypt. This, he states, could be done with 
great ease, as the bed of this river is dry for five months 
of the year, and by constructing a dam in a suitable posi- 
tion, the course of the river ‘could be deflected towards 
the Red Sea. 


_ On September 22 the Etruria reached Sandy Hook from 
Queenstown, after accomplishing the passage across the 
ocean in 6 days 1 hour and 50 minutes, thus beating the 
record of 6 days 1 hour and 55 minutes made by herself 
last June. This time would have been still better had 
not a delay of half an hour occurred in getting a pilot. 
The greatest run in twenty-four hours was 490 miles, as 
against 503 miles last year. 


The opening meeting of the eighth session of the Junior 
Engineering Society will take place at the Westminster 
Palace Hotel, Victoria-street, S.W., this evening, when 
Professor W. C. Unwin will deliver a presidential address 
on * Illustrations of the Use and Theory in the Work of 
the Engineer.” Tickets of admission may be obtained on 
application to the secretary, 64, Reedworth-street, Ken- 
nington, S.E. 


M. De Mongelas has recently devised a new method 
for the production of magnesium by electrolysis. The 
electrolyte employed is a mixture of concentrated solu- 
tions of magnesium and zinc chlorides, and an alloy of 
these two metals is deposited. This deposit is washed, 
dried, and crushed, and finally melted in a crycible con- 
taining common salt. The zinc volatilises and leaves 
pure magnesium. 


According to the Railroad Gazette, the Wellington coal 
mined on Vancouver’s Island, and almost directly oppo- 
site Vancouver, seems to be the best coal yet discovered 
on the Pacific coast. Nearly half a million tons were 
exported from Vancouver’s Island last year, and the mine 
is said to be practically inexhaustible. Tests by the 
United States War Department show that for steam 
raising 1800 lb. of Vancouver Island coal were as effective 
as 2400 lb. of Seattle or 2600 lb. of either Coos Bay or 
Monte Diabolo coal. 


The scheme of Mr. J. B. Everard, M. Inst. C.E., of 
Leicester, has been placed first in the competition for the 
main drainage of Cheadle and Gatley, near Manchester, 
that of Messrs. Brierly and Holt, of Manchester and 
Blackburn, second, and that of Messrs. Landesborough 
and Preston, of Bradford, third. We understand that 
Mr. James Mansergh, of London, was called in by the 
Local Board to advise them in making the award. The 
amount of the estimate for the successful scheme was 
23,3001. 


The Engineering Students’ Club, of Gateshead and dis- 
trict, commenced its autumn session on Monday last, 
October 8, with a paper on the ‘‘ Transmission of Power,” 
by Mr. J. D. Twinberrow. The advantages and disad- 
vantages of the five principal systems were pointed out, 
but owing to the wide field thus opened out the lecturer 
was unable, in the time at his dispoeal, to do more than 





touch upon their chief characteristics or short-comings. 
The five systems referred to were transmission by (1) ropes 
or belting; (2) friction and gearing; (3) compressed or 
rarefied air ; (4) water power ; and (5) electricity. A dis- 
cussion followed the paper. 


It is possible that the great Quaker Bridge dam for 
the New York sapply may not be constructed for another 
twenty years, as Mr. Eugene M. McLean, of thecontroller’s 
staff, has sent in a report to the Aqueduct Board, in which 
he states that though the dam will ultimately have to be 
built to impound the whole yield of the Croton water- 
shed, estimated at 400,000,000 gallons per day, he thought 
it would not be required for twenty-five or thirty years, 
and ought to be left to the next generation to construct. 
The cost of the Quaker Bridge dam and reservoir he esti- 
mates at 3,190.000/., whilst reservoirs capable of serving 
the city for — years to come could be constructed in 
the upper watershed for 1,0382,000/. His report has been 
referred to the Construction Committee. 


The Tyne Defences Committee, of which the Duke 
of Northumberland is chairman, have been consider- 
ing the proposal of General Sir Lothian Nicholson, on 
behalf of the War Office, and of Sir Vesey Hamilton, 
on behalf of the Admiralty, with reference to the de- 
fence of the Tyne and north-east coast. The War Office 
proposed that the expenses should be provided by local 
contributions, instead of from Imperial funds, to which 
proposition the committee very naturally do not see their 
way toagree. It is probable, therefore, that some time 
may elapse before Elswick, our second great arsenal, as it 
may be considered, is properly protected. We have com- 
mented in another column on the view now taken by the 
Admiralty as to the provision of defences for our ports. 


In an interim report to the shareholders the directors 
of the Anglo-American Brush Electric Light Corporation, 
Limited, state that there are good grounds for hoping 
that the recent amendment of the Act of 1882 will prove 
a turning point in the history of the industry, and that 
there are already many indications that the long anticipated 
revival in the electric lighting business is now at hand. 
The corporation are interested as contractors for the 
generating plant of the Chelsea Electricity Company, 
which is about to put down plant sufficient to supply 6000 
lights. The electricity generated at the central station 
will be conveyed by underground mains to sub-centres 
where accumulators, which the Electrical Power Storage 
Company are supplying, will be charged. Fiom these 
storage stations the current will be distributed to the 
surrounding buildings. The corporation have also made 
arrangements for establishing central stations at Bourn- 
mouth and other places, 


We referred a short time ago to the decision of tha 
Government to make the English yard the standard for 
India. Thata similar reform is needed with regard to 
other measures the following paragraph from the Times 
will prove: “‘ The German official trade journal, Deutsches 
Handels-Arehiv, describes the Indian system of weights 
and measures as exceedingly confusing, not only because 
of the numerous different designations, but rather because 
the same designation may be applied to wholly different 
weights according to the article in question or the place 
where it is measured. A maund of barley is something 
different from a maund of indigo, or of cotton, a Bombay 
maund from a Calcutta maund. The standard weight of 
a seer is 5040 grains, but that of five seers is not 5x 5040, 
but 5 x 4900 grains, because the latter is regarded as one- 
fortieth of the Bombay maund. The Government of 
Bombay drew the attention of the Bombay Chamber of 
Commerce to this inconvenience, and the Chamber agreed 
that five seers should be the equivalent of five times one 
seer, in place of something else.” 


It appears from the returns compiled by Lloyd’s 
Register of Shipping for the quarter ending September 30 
last that there were 400 steam and sailing vessels of 
698,995 tons gross under construction in the United 
Kingdom at the close of the quarter, as compared with 
249, of 394,340 gross tonnage, at the close of the corre- 
sponding quarter of the previous year. A comparison of 
the present returns with those for the quarter ended 
June 30, 1888, shows a considerable improvement in the 
shipbuilding industry of the United Kingdom. There is 
an increase of no less than 90,877 tons in the tonnage 
under construction, and there are now 167 vessels of 
351,281 tons for the construction of which preparations 
are being made, as against 82 vessels of 179,581 tons pre- 
paring at the close of the previous quarter. Of the vessels 
under construction in the United etal at the end of 
September, 336 vessels, of 614,174 tons, or approaching 
90 per cent., were being built under the supervision of 
the surveyors of Lloyd’s Register with a view to classifi- 
cation by that society. 


One of the most disastrous boiler explosions that has 
occurred for some time took place on September 29 at the 
flour mills of Messrs. Watson, Todd, and Watson, at 
Ladywood, Birmingham. Four men were killed and 
three injured by the explosion. As no expert evidence 
has yet been given at the inquest, we defer comment- 
ing on the cause of the explosion, but the following 
particulars have appeared in the local papers: The boiler 
was double-flued, 8 ft. in diameter, and 30ft. long, made 
of plates {,in. thick. The normal working pressure was 
60lb. to the square inch. It was eleven years old, and 
was insured by a company, whose inspector a week previous 
to the accident had inspected the other boilers in the mill, 
but had not examined this one. The boiler was covered 
with brick and concrete arches Yin. thick, which some- 
what limited the area of destruction, but this roof and 
the supporting girders were completely wrecked. We 
shall return to the subject after the inquest, which has 
been adjourned till the 16th inst. 
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Tae Sanitary InstituTe.—The first ay the 
Council of this Society, which has recently nm in- 
corporated, was held at the Parkes Museum on Friday, 
October 5. The Institute is founded to carry on the 
objects of the Amalgamated Sanitary Institute of Great 
Britain and the Parkes Museum. Sir Douglas Galton, 
K.C.B., F.R.S., was unanimously srpontes chairman of 
Council, and Mr. G. J. Symons, F.R.S., the registrar. 


(For Description, see Page 355.) 









































| H.R.H. the Duchess of Albany and H.R.H. the Duke of | means for the diffusion of sanitary knowledge, and promis- 
| Cambridge have become members of the Institute. The | ing to grant facilities to the Institute to deliver lectures 
| Marquis of Ripon, Earl Derby, Earl Bathurst, Viscount | in the various buildings which they proposed to establish 
| Cran rook, the Bishop of London, Lord Ebury, Lord | in the different parts of London, It was decided to hold 
| Mount-Temple, and 370 other members and _ associates | the Institute’s first examination for local surveyors and 
were enrolled. An important letter was read from the | inspectors of nuisances on November 8 and 9. A pro- 
Charity Commissioners saying that they considered that | gramme of lectures for the winter session is in course of 


| the new Institute would be likely to prove a powerful | preparation. 
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its Working and the ordinary Method of Driving Headings.” Mr. 
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A LESSON FROM THE NORTH-EAST. 
RETROSPECTION appears to be the order of the 
day. The ‘‘ Jubilee” began it last year, when we 
had addresses, lectures, magazine articles, and 
speeches without number, all giving the progress of 
some art, science, business, or what not since her 
Most Gracious Majesty came to the throne. Just 
as we thought we had worked through this period 
of stimulating intellectual diet, and were about to 
return to our more usual mental pabulum, some 
one discovered that this year is the ‘‘ Centenary 
of the Marine Engine,” and the world of maritime 
mechanics and naval construction has had to 
undergo a further course of compilations. Now 
compilers are of two sorts. There are those indus- 
trious, but intellectually short-sighted, gentlemen 
who burrow into the records and archives of the past, 
bringing to the surface nothing but disjointed 
members and dry fragments of history, which they 
serve up, undigested, and indeed uncooked, with- 
out sauce or seasoning. Such men have no eye 
for perspective, and no sense of proportion. To 
them a fact is a fact. There it is; you must 
make the best you can of it yourself. They have 
generally little or no experience of the field in 
which they are labouring. At the meeting of the 
technical or scientific societies, we, whose duty it 
is to sit out all proceedings good and bad alike, see 
them reading out their dreary dissertations to an 
audience of yawning reporters, a bored chairman, 
and a weary secretary. The only redeeming 
feature about the matter is the undeniably excel- 
lent intentions of this class of compilers. Un- 
happily they are the majority. 

The second class is the reverse of all this. They 
speak with a power springing from the fulness of 
knowledge. They draw largely from their own 
personal experience, and every incident to them is 
a living branch of their theme. In this minority 
division we may include Mr. F. C. Marshall, who 
has just delivered an inaugural address as Presi- 
dent of the North-East Coast Institution of Engi- 
neers and Shipbuilders. Mr. Marshall is as perhaps 
closely identified with Tyneside marine engineering 
as any living man, and has done as much as any 
one to raise it to that high position it now holds. 
He began life at the age of fourteen in the work- 
shops of the same firm—then known as Robert 
and William Hawthorn—in which he now holds 
the leading engineering position. ‘‘I have,” he 
says, ‘‘gone in and out amongst you with scarcely 
an interruption ever since, and some of the workmen 
to whom, as a boy, I have held the candle are still 
amongst us, It has pleased you to falsify the pro- 
verb regarding giving of honour to a prophet in his 
own country.” A man who has worked up through 
an active life to the leading position which Mr. 
Marshall holds cannot but be worth ‘listening to, 
and his address is full of pregnant facts, from which 
we now propose to abstract a few crumbs. 

The first we meet are most gratifying and bring 
us right to the present day. Mr. Marshall’s pre- 
decessor had, in his two addresses, to lament over 
the absence of work in the shipbuilding trade, but 
during the last few months there has been a most 
happy change, and an epoch of revived prosperity 
appears to have set in, of which the North-East 
Coast has reaped its full share. ‘‘ Four months 
ago,” said Mr. Marshall, ‘‘ our yards resembled a 
blighted forest—a wilderness of bare poles around 
which the grass grew luxuriantly, and the cattle 
might almost have rejoiced in the abundance of 
food—the owners thereof travelling to the ends of 
the earth and struggling night and day, that they 
might proselytise the man who was known to have 
‘an order to place ;’ all willing to sacrifice a large 
part of their working charges, many willing to let 
them all go—and some, alas, more than all—rather 
than let go the unhappy man who has it on his con- 
science that he bought in the cheapest market and 
brought about a condition in the net cost balance 
so terribly disastrous to the successful competitor. 
Now all this is changed and our daily work requires 
of us that we, in all politeness, request the erewhile 
object of our quest to be good enough to wait our 





Coal at Annesley, with a brief Description of Mechanical Ap- 


convenience, and give the price, with reasonable 


profit, which we now demand. As a happy ship- 
builder recently said, the difficulty now is not to 
get buyers into the office but to keep them cut.” 

All this is very pleasant so long as it lasts ; but 
after the experience of past ‘‘ booms” in the ship- 
building industry, one is apt to quake a bit when 
one hears that ‘‘ buyers can’t be kept out of the 
office.” The ship-producing capacity of this country 
is now more than ample for all legitimate demands, 
and the yards cannot be worked double tides at 
over-pressure without the inevitable stagnation 
period following as surely as ebb succeeds to flow. 
Ships built at over-pressure are costly ships, and 
costly ships require high freights to make them 
profitable investments. High freights must be an 
exceptional evil to this over-populated country, 
which has to look so largely on ocean carriage for 
its daily bread ; and, indeed, England depends so 
much on its carrying trade generally that it is of the 
first importance it should be ina healthy condition, 
neither depressed nor feverish, but equable. ‘‘ Yet 
freights have been low enough,” it will be said. Yes, 
but that was because ships have been run at a loss, or, 
at best, at no profit at all. ‘‘ Still the extra money 
that was paid went into the ship producers’ pockets, 
so it was not lost.” That again is true enough, 
but if we examine this statement further what do 
we find? The extra cost is due chiefly to higher 
weekly wages, the result of enhanced price of over- 
time work and the long hours, and these additional 
wages do little good to the workman, for very few 
put by the surplus for the inevitable rainy day. 
We fear it must be confessed that they are largely 
spent in ‘‘drink,” not perhaps so largely as Sir 
Wilfred Lawson and his friends would make out, 
but the proportion is big enough to make a serious 
tax on the resources of the country ; for every 
man who is employed in brewing beer or distilling 
whisky (or in their distribution) above the natural 
wants of the community, is a burden to the State. 
This is no part of the teetotal question or the local 
option question, but a hard economic fact, and 
applies equally to the baker who sells indigestible 
plum cake or the publisher of demoralising litera- 
ture, as to the publican who retails bad beer and 
spirits. There is another drawback to ‘‘rushes” and 
‘* booms” which appears more on the surface. The 
buyers who are kept out of the office are apt to 
go abroad when they find that they cannot get their 
wants supplied in Britain, and this fosters foreign 
competition. A shipyard once started often remains, 
for the frugal foreigners have a wonderful knack of 
tiding through times of depression and coming to 
the surface when work is more plentiful. 

Mr. Marshall is not oblivious to this aspect of the 
question, but does not enlarge on the subject, it 
being, as he rightly says, no part of his work to 
discharge the duty at that time, although he refers 
to ‘‘the folly of over-building—or of over-trading 
in affording facilities, unsound and unreal, for over- 
building—a glutted market, with depreciation, loss, 
and ruin following in its wake, and in consequence 
a cessation of building, a continuous death-rate or 
shrinkage of tonnage, abundance of money, and a 
deficient harvest, the upspring of new trades, im- 
proved and therefore cheapened production, im- 
proved machinery, and reduced consumption of 


working cargo—all have contributed to bring about 
the present demand and to afford us an abundance 
of our daily work. The lessons of the past five 
or six years, let us hope, will not soon be for- 
gotten, but the remembrance of them form part of 
our daily work contemplation.” 

There are few who will not echo this wish, but 
it is difficult to see how the shipbuilders and marine 
engineers are to apply the lesson. It is very certain 
they will not turn away ‘‘the buyers from the office” 
until the yard is full to its utmost capacity, and 
indeed that would not help matters. It has been 
suggested that an agreement amongst all ship- 
builders not to work overtime would cure the evil, 
but if it were possible to carry out the suggestion it 
would only lead to fresh yards being started, which 
would simply aggravate the ill, or result in buyers 
going abroad, which would be worse. The only re- 
medy that suggests itself to us is the higher education 
of investors. If people with money to invest would 
but remember that the extraordinarily high divi- 
dends paid by certain ships, and which are held out 
to them asa bait by speculators anxious only for the 
handling of their money, are but a transient and 
not a normal sympton of the freight market, they 
would be less likely to swell the flood of capital 





which periodically swamps the shipowning industry. 
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Turning to another branch of his subject, Mr. 
Marshall discources of the engineer and ship con- 
structors in regard to those qualities which give him 
‘ fitness” in his calling. ‘‘ To those of us belong- 
ing to the generation now passing away, such fitness 
as we possess for the positions we occupy has come 
to us as the result of long and frequently dearly- 
bought experience. New requirements had to be 
met, of which we had little or no previous knowledge. 
With many of us it has often been a groping of our 
way, or, may be, taking a leap in the dark ; the 
occasion demanding immediate action has found us 
unprepared and unfitted for the work of the day. 
To the rising men of to-day no excuse such as might 
be made for us can now be made. No young man 
need now leave school without such a training as 
will enable him to take immediate advantage, on 
the best terms, of the facilities afforded in all our 
towns for continuing his education and obtaining 
such a thorough knowledge of science as will, if 
combined with the daily training of the workshop, 
fit him for any position of practical usefulness in 
our professions.” 

All this is admirable, and Mr. Marshall speaks 
with a sincerity and frankness which his assured 
position enables him to use ; but we could, perhaps, 
wish that ‘‘the daily training of the workshop” 
aspect of the question bore a larger proportion to 
the school and college side of the problem in his 
utterances. There is, perhaps, some danger that 
we are becoming too refined in our methods of 
education in the present day; too much of the 
‘*competitive examination” element is creeping into 
our methods of training. Mr. Marshall himself is 
the chief of one of the most successful engineering 
establishments of the district. It would be curious 
to inquire how much of that success is due to 
the education its principal got when holding 
the candle and using his eyes, and how much 
to the higher mathematics. No one will suppose 
we wish to undervalue the teachings of what is 
classed generally as science, on which, indeed, all 
true engineering practice is founded ; and a man 
equipped with a sound knowledge of scientific prin- 
ciples possesses a weapon which will enable him to 
conquer his less educated rivals. But science is no 
more than a weapon, and requires skilful wielding, 
otherwise, like other sete tools, it may be 
more harmful to its owner than his opponents. A 
year in a rough-and-ready marine repairing shop— 
the best school in the world for sharpening the 
wits—will do more to make an engineer than a 
decade of the schools. In designing a marine 
boiler, for instance, it is quite as useful to know 
how far on the grate a stoker can throw a shovelful 
of coals as to have a firm grip of pure mathematics. 
The best of the class combine both requirements of 
the profession. 

‘* A man’s success in life,” says Lord Armstrong, 
‘*depends incomparably more upon his capacities 
for useful action than upon his acquirements in 
knowlege, and the education of the young should 
therefore be directed to the development of faculties 
rather than to the acquisition of knowledge, which 
may be deferred to more mature age.” Mr. Mar- 
shall quotes this with approval, and by way of 
giving it practical application, he says that ‘‘ on 
a boy’s leaving school. . . . let him at once be 
placed in contact with work that is to be done, so 
that the faculty of seeing, doing, and making 
something may be cultivated. With a view to this 
I prefer to start a youth on such work as pattern- 
making, joinering, moulding, forging, or smithing 
in engine works ; or smithing, joinering, or model- 
making in a ship-yard. The adapting and com- 
bining parts will come afterwards, naturally and 
easily. If it be desired to pursue further 
the higher branches of our profession by study in 
our colleges, I prefer that this should be done after 
rather than before the apprenticeship in the work- 
shop is over; then the mind is ready to receive 
and readily apply, because it perceives the practical 
bearing of the subjects, principles, and laws ex- 
pounded in the class-room or laboratory.” 

Mr. Marshall refers to one branch of the young 
engineer’s education, and we are sure our readers 
will credit us when we say how cordially we agree 
with him in his insistence on its value. ‘‘ Next to 
observation by the eye,” he says, ‘‘ I would remind 
you of the importance of close and earnest reading 
of the scientific journals of the day. Nothing has 
struck me more when visiting other countries than 
the high value and importance attached by the 
ministers and heads of Government departments, 
as well as more subordinate officials, to the record 





and drawings published from week to week in 
Enotneerrnec, The Engineer, and other of our 
weekly journals, and this leads me to remark, by 
the way, to how few of us are the journals of other 
countries—in many cases most valuable journals— 
intelligible or in a language we understand.” 

The address next goes on to refer to the excel- 
lent scheme which is now being promoted by the 
Engineer-in-Chief to the Royal Navy, Mr. Richard 
Sennett; who himself, it will be remembered, 
passed with high honour through his scientific 
education. ‘It cannot fail,” Mr. Marshall says, 
‘* to have great attractions for those of our young 
men who avail themselves of our colleges to enable 
them to pass an examination in science, or such 
branches of it as constitute the usual engineering 
course.” The plan consists of ‘‘ the selection of a 
number of engineers so qualified (i.e, those who 
have passed the examination)—about ten in each 
year—for appointment as probationary assistant 
engineers (to rank as sub-lieutenants) in the Royal 
Navy. For such appointments the applicants must 
have served a regular apprenticeship of not less 
than three years in an engineering establishment, 
and passed through the regular course at a recog- 
nised college for education.” 

The address goes on to deal with the changes in 
the functions of a naval architect brought about by 
the substitution of iron and steel for wood in ship- 
building. ‘‘The workman,” he says, ‘‘ must have 
an accurate knowledge of the materials best fitted 
for the work . . . In this respect. we have now 
great advantage over our predecessors. In our 
shipbuilding the substitution of steel for iron has 
brought with it the practice of continuous testing 
to secure uniformity, so that now no steel or iron 
can be used unless its tensile and bending tests 
reach an accepted standard of strength, It has 
also led to much more careful distribution of 
material, and to some extent to the propor- 
tioning of scantlings to the requirements of the 
relative strains. This latter question is still 
one of those requiring the careful attention, as part 
of his daily work, of the naval architect, inasmuch 
as arbitrary bodies like the Board of Trade and 
Lloyd’s Committee, constituted as they are, afford 
little or no guarantee that the best possible is being 
done in this direction.” 

In reference to the best form of vessel much has 
yet to be done by the student and practisers in the 
science of naval architecturre. Mr. Marshall con- 
siders it an open question whether the experi- 
mental tank or more empirical methods by trials of 
similar ships afford the best means of arriving at a 
result, but he quotes the valuable work done by the 
Government experimental tank at Haslar. The 
College of Science Committee in connection with 
the North-East Coast Institution are considering 
the best means of constructing a tank in the dis- 
trict, and also the more important question of 
establishing a chair of naval architecture. 

We have not, after all, been able to follow Mr. 
Marshall in his record of the work done on the 
Tyne up to the present date, and the steady advance 
that has been made in advancing the status of the 
shipbuilding industry, until now—in place of the 
north-east coast being only looked on as the birth- 
place of cargo boats or ‘ocean tramps’—such 
vessels as those splendid warships recently added 
to the British and foreign navies, and other high- 
class examples of marine engineering and naval 
architecture, are sent forth from Newcastle and 
the neighbouring district. We hope, however, to 
add a few words on this subject at a future time. 





LORD GEORGE HAMILTON ON 
THE NAVY. 

Tue First Lord of the Admiralty gave an address 
on Wednesday last before the Glasgow Chamber of 
Commerce, selecting for his theme the congenial 
and appropriate subject of the state of the Navy. 
If he did not advance anything very new, at least 
he said a good deal that was interesting and sugges- 
tive. 

The first material point he touched upon was the 
decrease of 900,000/. in this year’s estimates. This 
it appears is no decrease at all, but is accounted for 
in the following way. During the financial year 
ending April, 1888, the authorities had, ‘‘ by care- 
fully watching and checking expenditure,” saved 
largely in the dockyards and elsewere, and yet main- 
tained theprogrammeof work. Thissaving amounted 
to nearly 400,000/. This sum was expended in the 
purchase of certain stores, the price of which was 





rising, and therefore these stores had not to be 
allowed for in this year’s estimates. So far good, 
and, indeed, nothing could be more satisfactory, 
provided always that ‘‘ careful watching and check- 
ing” is not a euphonism for cutting down quality, 
of a disposition towards which more than one indica- 
tion has appeared lately, and the results have been 
manifest in certain mishaps to Her Majesty’s ships. 
However, we have a gain of 400,000/., upon which 
we congratulate the present Board, but there is 
yet a half-million to account for. This Lord George . 
does in the following way : The Australian colonies 
having recognised their duty to contribute towards 
the Imperial Navy, ships for the purpose being 
about to be built, ‘* the Government has decided 
to raise the money by loan under the special Act of 
Parliament, and under that authority 1,” says Lord 
George, ‘‘ ordered ships and guns to the amount of 
750,0001., and the sum estimated to be paid during 
the present year is just 500,000/.” It would seem 
from this that the Government for once has been 
mistaken in their estimate of the course public 
opinion would be likely to take ; for instead of the 
Ministry strengthening their position, according to 
precedent, by cutting down the estimates, the 
patriotic party have for once been able to shout a 
little louder than the economists, so that these 
ingenious cooking operations were quite unneces- 
sary, and, indeed, have had to be exposed. 
Speaking of the relative strength of the English 
and French navies, Lord George gave the following 
figures as relating to ships completed and ready 
for commission this year and last year. England, 
1887-88, 18 vessels, with an aggregate of 64,650 
tons, of which 41,000 tons are ironclads ; France 
eight vessels, with a tonnage of 21,000, of which 
15,200areironclads. In 1887-89, England 29 vessels, 
100,000 tons, of which 60,000 are ironclads; France, 
10 vessels, 46,500 tons, of which 30,000 are ironclads. 
There are at present 67 warships of various sizes 
building and completing in the Royal dockyards 
and private yards; 63 out of the 67 will be com- 
plete and ready for commission in eighteen months. 
The First Lord makes a somewhat important 
statement in regard to the question of local defence 
of ports and coast towns. The system he puts 
forward has been referred to before, the public 
pulse having been felt and the public mind pre- 
pared for the change through the usual channels. 
We think, however, that this is the first time any- 
thing so definite and authoritative has been pub- 
licly put forward. ‘‘That part of local defence 
which is known as ‘the floating defence’ must 
largely depend on the exertions of the localities 
themselves. The Admiralty cannot undertake to 
permanently station at individual ports any portion 
of their sea-going fleet ; such a dispersion would 
largely detract from the superiority of the force, 
which, if properly used, will give a general pro- 
tection to our coast towns and commerce. Upon 
the basis of that understanding the schemes I have 
referred to have been drawn up. My own view is 
that we should try and adopt the same principles 
which have been most successfully put in practice 
in Australia. The local governments are entirely 
responsible for local defence, and most efficiently in 
Victoria and elsewhere has that defence been 
organised. If possible, we must put the ‘locality’ 
here in the same position occupied by the local 
governments there, and deal with them on similar 
principles.” ’ 
There is much that is bad and dangerous in all 
this, It may be acknowledged that it is wise to 
utilise every means of defence of the kingdom 
afforded by local knowledge or men for fighting 
being on the spot, But this is a very different 
matter to letting ‘‘local defence” ‘‘ depend on the 
exertions of the localities themselves.” In the 
first place, we object to the term ‘local defence.” 
The defence of the kingdom is an Imperial matter, 
and it is the duty of the Imperial administration 
to insure a reasonable measure of security against 
attack upon any localities. The parallel which 
Lord George attempts to draw between ‘‘localities' 
and colonial Governments is absurd, as the condi- 
tions are utterly different. It will be a bad thing for 
the country when we ‘‘vestryise”—-to coin a word for 
the occasion—this paramount duty of the Imperial 
Government, The scheme now propounded is but 
a symptom of that shirking of the responsibility 
in ministries which is characteristic of our time. 
It is the duty of the Government of the day to ask 
that the money necessary for the defence of the 
kingdom be provided from Imperial taxation, let the 
demagogue and false economist how! ever so loudly, 
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PROPOSED GREAT WESTERN SHIP 
CANAL, 

A proposat has lately been put forward in the 
columns of the non-technical press, to unite the 
waters of the Bristol and English Chaunels, by 
means of a canal sufficiently large to permit of its 
being used by sea-going vend: the route favoured 
is from Bridgwater Bay Harbour, on the Bristol 
Channel, vié Combwich, Bridgwater, Taunton, 
Wellington, Burlescome, Stoke Canon, ee 
and Exeter, then along the western bank of the 
estuary of the Exe to Langstone Point on the 
English Channel ; the annexed map will show the 
position clearly. 

As the proposal sets forth, this canal would be 
62 miles long, to be constructed from end to end 
without locks or other contrivances altering its 
level, sea locks at either end alone being considered 
necessary. 
Width at surface, 125 ft. ; width at bottom, 36 ft. ; 
depth, 21 ft. These dimensions are put forward 
as being the same as ‘‘the Grand Ship Canal of 
Holland from Amsterdam to the Helder, which 
admits loaded vessels of 1000 to 1500 tons drawing 
18 ft.” The projector states that ‘‘no exceptional 

















engineering difficulties whatever will be found, and 
I believe the deepest cutting will be less than 
200 ft.” 
The estimated cost of the proposed work is as 
follows : 
Capital Expenditure. 





Canal works 62 miles at 30,000/. £ 
a mile, including land and com- 
pensation... oi! dee Sa 1,860,000 
Less purchase of local naviga- 
tions, viz.: 
Bridgwater and Taunton Canal 74,057 
Grand Western ditto eos 90,000 
— 104,696 
1,755,304 


Purchase of Exeter Canal and 


asin me me oe a 
Harbour and dock works at Stol- 

ford and Langstone Point... 
Floating docks, Combwich, 


150,000 
800,000 








Bridgwater and Taunton b 60,000 
Extension of floating dock at 
Exeter... as Ae ot 20,000 
Cost of works, &c. ae no 2,785,304 
Expenses of obtaining Act, say, 
5 per cent. on this cost be 139,265 
Engineering, surveying, and law 
(preliminary expenses) at 1501, 
per mile ... et a dos 9,300 
2,933,869 
Contingencies, 5 per cent. 146,693 
Total ... 3,080,562 


The project is discussed from several stand- 
points: financial investment ; saving in time and 


The proposed section is as follows:) 











distance; opening up new traffic; and philan- 
thropically as a concern to prevent loss of life. 
The anticipated returns are detailed as follows : 


Receipts. 

Coal traffic, vid canal, English tons, 
counties and Channel Islands... 3,360,773 
Metropolitan area wu. 1,886,805 « 
France ... * 1,500,000 

6,747,578 


At a farthing per ton per mile,435,7781. ; average 
railway charge, .45d. to .55d.; less working ex- 
penses and ordinary maintenance, at 1000/. per 
mile, or 14} per cent. (railways average 50 to 55 
per cent.), 62,000/. ; leaving 373,7781., or over 12 
per cent. per annum on the outlay of 3,080,562I. 
obtained from the carriage of coal alone. 

The particulars supplied for the scheme are so 
meagre and insufficient as to prevent serious 
criticism as to its practical value ; there, are, how- 
ever, several proposed points which do not com- 
mend themselves to us. 

Estimates based upon a price per mile are too 
often fallacious, and it is more than possible that 
such a canal would cost, when finished, consider- 
ably more than the amount provided in the esti- 
mate ; in such a case those who looked forward to 
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the anticipated dividend would doubtless be sorely 
disappointed. The sum put down for the cost of 
obtaining the Act is enormous. On the other 
hand, the sum provided for contingencies is on 
a basis of 5 per cent. ; when dealing with such a 
scheme this should be taken at, say, 15 per cent. 
It is expected that a large revenue will be derived 
from the carriage of Welsh coal to London, which 
is supposed to be capable of absorbing 2,000,000 
tons per annum ; this amount appears to us some- 
what problematical. Again, be it remembered 
that though a considerable saving of distance be 
effected, ships using this canal, where tolls would 
be levied, would have to compete with others using 
the sea as a free highway ; in this connection speed 
and expenditure of power would be ruling consider- 
ations, and will be referred to when dealing with 
the facilities of the waterway. If a large and 
permanent local traffic could be depended on, there 
is no doubt that a ship canal scheme could be 
made a paying concern, but apparently not much 
stress has been laid on this point. 

The projector of the project wishes to construct 
a waterway throughout on the sea level, and states 
that certain old proposals by Telford and Rennie 
contemplated similar schemes by slightly different 
routes, for which in the former case provision was 
made for sixty locks. There is a vast difference 
between sixty locks and no locks, except those at 
the sea, but any proposal which includes cuttings 
approaching 200 ft. deep, would, judging by the light 
of experience, in all probability result in failure ; 
such a section would be full of peril, the first slip 





would assuredly result in the filling up of the whole 
waterway atsuch point ; unfortunately, in all large 
excavations, even when not subjected to the disad- 
vantage of having a considerable proportion of the 
bottom of the slope wet and consequently soft, slips 
are a very common occurrence. 

The section as proposed, for the purpose of navi- 
gation, does not seem a very efficient one. The 
ideal section for a single line canal would be that of a 
semi-ellipse. The long flat slopes of the proposed 
section would act as a break upon the moving water 
displaced by the passage of a vessel and effectually 
retard its speed. Therefore no speed greater than 
about three miles per hour could be attained by 
any craft of considerable draught and beam, and 
even this would entail a heavy coal consumption. 
Taking this feature into consideration, in addition 
to the tolls, the unrestricted competition of sea- 
going vessels would be severely felt by those using 
the canal. It is a curious example to instance in 
comparison the ‘‘Grand Ship Canal of Holland from 
Amsterdam to the Helder,” for this canal has been 
completely superseded by the Amsterdam Ship 
Canal ; and, moreover, the waterway from Amster- 
dam to Helder is the North Holland Canal, and 
Helder is a town, not a river. Near to it Van 
Tromp was killed, and subsequently it was captured 
by the British ; the section of this North Holland 
Canal is 123 ft. 6 in. wide at water level, 31 ft. wide 
on the bottom, and 18 ft. deep. 

As a philanthropic project, doubtless if the 
shipping going south and east from the Bristol 
Channel were to pass through this canal, a percen- 
tage of wrecks on the Devon and Cornwall coasts 
would be avoided. The striking wreck chart shown 
by the projectors dates back for a number of years, 
but there is no evidence to show that the ships then 
lost were on their passage either way between the 
Bristol and English Channels. No wrecks are shown 
on any other points of the coast, still it is hardly a 
logical conclusion that there were no wrecks else- 
where during the same year. There is little doubt 
that the places pointed out are amongst the most 
dangerous parts of the coast of the British Isles, but 
it has a weakening effect on an argument, however 
correct the basis may be, when an available com- 
parison is withheld from those whose criticism is 
invited. 





NOTES. 
Execrricitry FOR TEMPERING STEEL. 

Execraricity is used in a most successful manner 
for tempering watch springs and other forms of 
spring steel, whether in the form of ribbon or wire. 
The steel is wound upon a spool, from whence it 
passes down through a bath of oil. The wire is 
made a conductor in an electric circuit, carrying sufli- 
cient current to maintain the wire at a proper degree 
of redness to answer the desired requirements of 
temper. It is a very successful process, as the 
heating is done entirely beneath the surface of 
the oil, and is not followed by the blisters con- 
sequent to heating in air. The final temper 
is drawn in a similar manner, and the ribbon is 
finished by means of bufting rolls. This process is 
also applied to a great range of temper in addition 
to watch springs, including springs for crinoline and 
those of piano wires ; in all cases the process can be 
controlled to a nicety, both as to the exact temper 
desired and its uniformity throughout the wire. 


Trea TRADE FROM JAPAN TO NorTH AMERICA. 

The Vancouver News calls attention to the 
statistics of the tea trade from Japan to North 
American ports for the past fiscal year ending 
April 30th. Of the 43,357,197 lb. exported, 
10,228,594 lb., or nearly one-quarter was sent from 
Japan by the Canadian Pacific steamships to Van- 
couver, and thence by the Canadian Pacific Rail- 
way, nearly half being for Chicago and New York, 
and this successful competition with San Francisco 
which formerly had the Pacific Coast monopoly has 
been accomplished within twelve months. The 
Northern Pacific Railway is now making great 
exertions to get into this tea trade, and to effect 
this is running a fast freight service across the 
continent from Tacoma to New York. The first 
train under this arrangement of sixteen large tea 
cars left the Pacific coast on August 1, and ran 
through to New York in eight days. The route is 
by the Northern Pacific to St. Paul, 1940 miles, the 
Burlington and Northern to Chicago, 509 miles, 
and thence by the Erie to New York, 986 miles, a 
total of 3435 miles. At the same date three large 
vessels, one from Hong-Kong with 3300 tons of 
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tea, and two others from Japan with 2200 tons and 
2800 tons of tea, were chartered for Tacoma and 
have since arrived. 


GrapuicaL MretHop ror Ostarninc Mriniuvo Cost. 

One of the most ingenious methods of applying 
the graphical method was applied by Mr. Carl 
Hering, in the Electrician and Electrical Enyi- 
neer of New York, for the purpose of determin- 
ing the minimum cost of leads for electric light- 
ing by the incandescent system. The interest on 
the investment of leads at various percentages of 
loss is plotted above the co-ordinates, while the cost 
of coal required to maintain that waste is plotted 
below the co-ordinate, as shown in Fig. 1. The 
narrowest part of the figure outlined by these lines 
would give the cheapest proportion of leads for the 
plant. In the instance cited by Mr. Hering, the 
minimum cost would be at 22 per cent. loss in 
the conductors. Another method of obtaining a 
minimum, even more clearly, would be to plot both 
quantities above the co-ordinates, as shown in 
Fig. 2, using the sum of the two abscissa. This 
method is not confined to electrical losses, but can 
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be applied to hydraulics, where a certain quantity of 
water must be delivered through a pipe of known 
length. The interest and depreciation of pipes of 
different diameter would fix the limits of one 
curve, and the cost of the fuel necessary to over- 
come the frictional losses would be plotted to repre- 
sent the other curve. In a similar manner the 
graphical method can be used to represent minima 
in the cost of various proportions of mill floors, 
bridge spans, and nearly every engineering problem. 
The use of graphical methods for the solution of 
engineering calculations is always the best method 
of checking analytical work, and serves as a guard 
against arithmetical errors, while in cases involving 
physical constants the scale of the chart permits a 
nearer approach to the truth than the constants 
upon which the computations depend, 


ENGLAND AND THE BECHUANALAND RatLway. 

The clamour raised by the Times against the 
annexation of Bechuanaland to Cape Colony is a 
remarkable instance of wholesale changes occurring 
in South Africa with such rapidity as to be lost 
sight of by politicians at home, who do not keep 
touch with the daily progress of events there. 
Neither in the Times articies nor in the letters ad- 
dressed to it by Mr. Arnold Foster and others is 
there the slightest reference to what is the govern- 
ing factor of the whole situation, viz., the necessity 
for extending the Cape railway system through 
Bechuanaland to the rich native territories of Khama 
and Lobengula beyond. Mauch is said about the 
scuttling tendencies of the Colonial Office and so 
forth ; but the political considerations dealt with 
belong to the past, while the railway factor 
is a pressing exigency of the present. In a 
nutshell the case is simply this. The Cape has 
for some time past been wishing to extend its Kim- 
berley line further north, preferably to Pretoria ; 
but, in spite of its offer to construct the whole rail- 
way at its own cost, President Kruger has refused 
all permission to enter Transvaal territory. Such 
being the case, the Cape, tired of inactivity, has 
turned its attention to the great trade route running 
through Bechuanaland to the Zambesi—a matter of 
800 miles, or twice the length of the proposed 
Pretoria line. This would give great expansion to 
the energies of Cape Colony, tap the trade of the 
Zambesi, consolidate English power, and be accom- 








panied bya variety of political advantages obvious 
to every one who has the slightest knowledge of 
South Africa. Already the Cape Government is 
pushing on the Kimberley line to the Bechuana 
frontier, which it will reach in a few months, 
and if an extension is to be carried beyond it 
would be a distinct advantage to abolish the present 
frontier and remove Bechuanaland from the control 
of the Colonial Office to that of the Cape. The 
notion of keeping Bechuanaland as a close missionary 
preserve, blocking all advance of the railway through 
it to the Zambesi region, is one which the British 
public would never support, while, at the same 
time, there is a decided wish in this country to see 
the barriers between the different colonies and states 
in South Africa and Australia levelled and the two 
formed into dominions like Canada. Judging from 
the past career of the Colonial Office, we entertain 
not the slightest doubt that the Cape Government 
would manage this railway extension better than 
Downing-street, and it is a pity that an ignorant 
clamour should be raised against a measure on which 
largely depends the proper expansion of English 
power and trade in South Africa. 


A Roruscuitp at Baku. 

Baron Alphonse Rothschild, of Paris, has just 
arrived at Baku, with the aim of examining his 
petroleum property there, and deciding on his 
future policy with respect to the industry. In all 
likelihood important changes will proceed from this 
visit. For the moment the Russian oil industry is 
suffering from the loss of two of its most important 
representatives. The other day Mr. Ludwig Nobel, 
the Baku oil king, died, and more recently the 
death has been announced of M. Shibajeff, the head 
of a petroleum firm ranking after the Nobels and 
Rothschilds. The Shibajeff firm is a purely Rus- 
sian one, and, although turning out annually over 
6,000,000 gallons of lubricating oils, has only 
within the last two or three years pushed its export 
operations into this country. In this short time, 
however, it has managed to establish itself in every 
important centre, ousting American oils, and has, 
in particular, made remarkable headway in Man- 
chester, where the peculiar safety characteristics of 
Russian lubricating oils have occasioned a great 
demand for them in the cotton mills. In all pro- 
bability the death of Shibajeff will exercise very 
little influence on the operations of the firm, owing 
to its affairs having been, for some time past, under 
the energetic control of his son-in-law; but the 
incident has revived all the old rumours with respect 
to the intention of the Paris Rothschilds to buy up 
the principal refineries at Baku, and establish a 
monopoly of the Standard Oil Company description. 
At least ten millions sterling, however, would be 
required to secure control over the principal in- 
terests of the Caspian oil industry ; and although, 
of course, such a sum would not be beyond the 
powers of the Rothschilds to raise with ease, it is 
a question whether they would care to do so, unless 
the monopoly were in some measure supported and 
guaranteed by the State. It is extremely doubtful 
whether such a guarantee could be secured in 
face of the aversion which the Russian Government 
manifests to granting any monopolies to foreigners. 
Meanwhile the salient facts of the situation are that 
the progress of the Baku industry has been checked 
by the death of Ludwig Nobel, that neither the 
kerosine pipe-line over the Suram Pass nor the 
crude oil pipe-line from Baku to Batoum has been 
taken in hand, and that there is a tendency to wait 
to see what the Rothschilds will do before em- 
barking on any new operations on a large scale. 
It is noteworthy that the Government of the 
Caucasus is extremely hostile to the operations of 
the Rothschilds, which are constantly being attacked 
in the semi-ofticial Tiflis newspaper Kavkaz. A 
short time ago the Governor of Baku expelled all 
the Jews from the town during the annual fair, and 
the recommendation has been frequently made that 
no Jewish representatives of the Rothschilds should 
be tolerated in the oil fields, 


Exxcrric Siena Crocks, 

The trains starting from the terminus of many 
American railways receive their signals in a me- 
chanical manner from clocks which ring bells of 
warning in the waiting rooms and train house three 
minutes before the departure of trains, and the 
signal to start is rung in the train house at the in- 
stant of departure. These clocks can be set to ring 
the signals in accordance with any time schedule 
which may be selected for the week days, and then 
upon Sunday automatically change to another 





schedule, returning to the schedule rate again at 
midnight. One type of these clocks is operated 
by means of a drum containing 1440 perfora- 
tions, or as many as there are minutes in the twenty- 
fourhours. Brass pins with projecting heads can be 
placed into these perforations, and as they pass 
under metallic strips in the course of the revolu- 
tion, circuits are closed and the bells are rung ac- 
cordingly. Connected with the same clockwork is 
a disc revolving once a week, which turns a com- 
mutator, placing different metallic strips in circuit 
for the Sunday schedule. The work of revolving 
a heavy metal drum about 16 in. in length and 
6 in, in diameter, would interfere with the syn- 
chronism of any clock motion which would be 
ample for other purposes in connection with this 
clock, and therefore a supplementary clockwork or 
an electric motor is used to operate this drum, being 
allowed to give it an impulse by means of a 
differential motion operated by the master clock 
once ina minute. The other type of signal clocks 
differs from this in the use of a band made of a 
strip of paper, joined together at the ends, and 
drawn over a slowly revolving drum, the fixed 
position being maintained by means of a succession 
of short pins or sprockets, each engaged in a row 
of holes perforated along the middle of the paper ; 
the edges of the paper band contain graduations 
representing the subdivisions of time, and nicks 
or serrations are cut in the edges of the paper at 
places representing the time at which the signals are 
tobe made. As the paper passes over this drum, 
metallic springs which form one pole of the battery, 
press it down upon the drum which connects with 
the other pole of the battery, and therefore when one 
of these nicks passes under the spring, the contact 
of the spring with the drum causes the respective 
signals to be sounded at the proper time. In both 
types of clocks the battery current is thrown into the 
circuit for an instant only when the drum moves, 
for if it was continuous, the bells would ring for a 
minute whenever any signal was made. An arrange- 
ment similar to that mentioned in the other clock 
allows a different order of signals for Sunday from 
those of week days, by switching into the circuit 
one or the other of the springs from the edge of the 
paper. The use of these clocks is not confined to 
railroads, but they are used also for mills, where 
they are suited to strike various signal bells for the 
watchman, engine tenders, and water-wheel men, 
sounding warnings for them to start and stop the 
prime movers slightly in advance of the regular 
hours for beginning and closing labour ; they may 
also sound the hours for the watchman to ring the 
bells or open or close the gates. But their most 
valuable application is evidently in connection with 
the railway service, where promptness is indis- 
pensable to the safe and proper conduct of busi- 
ness. 


Mr. Pavut La Cour’s New Sprectrro-TELEGRAPH. 


One of the most interesting novelties at the 
Copenhagen Exhibition is no doubt Mr. P. La Cour’s 
ingenious invention, the spectro-telegraph. That 
it supplies a want no one for a moment will deny ; 
everybody is agreed that the present systems of 
optical signalling are unsatisfactory, being deficient 
in accuracy, scope of distance, and rapidity, and 
Mr. La Cour has therefore entirely abandoned all 
previous methods. His idea is, that the person for 
whom the signal is meant shall receive a picture 
or a sign sufficiently large and distinct to be read 
as a letter. There is no question of arrangements 
of lamps of differently interrupted lights, &c., but 
the signal is despatched straight from the sender to 
the receiver as a conic light, and is only on reach- 
ing the latter transformed into a comprehensible 
sign. Mr. La Cour has succeeded in transmitting 
actual letters in this manner, but the appliances 
necessary for doing so were not by any means 
practical, so this plan was again given up. In- 
stead of ordinary letters Mr. La Cour adopted tele- 
graphic letters, and these are the means of com- 
munication used at the spectro-telegraph now 
shown at the Exhibition. The result is obtained 
by refracting the rays in prisms, provided that the 
light, which leaves the despatching apparatus in a 
certain manner, has been deprived of the rays of 
certain colours. A white light observed through a 
prism gives, as everybody knows, an uninterrupted 
spectrum ranging from red to violet. The light just 
referred to will in the same manner give an inter- 
rupted spectrum, with dark joints between the 
luminous portions, corresponding with the kinds of 
rays which the light contains. Through a clever 
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construction of the despatching lantern Mr. La 
Cour has succeeded in producing a light which is 
refracted into telegraphic letters. In the despatching 
lantern is a screen with apertures that correspond 
with the telegraphic letters, and by the turning of a 
handle this screen changes position simultaneously 
with the light-changing composition, and the picture 
in the receiving glass glides evenly on like tele- 
graphic writing on a strip of paper. The rule for 
the reduction in size of objects by distance does not 
apply to the new spectro-telegraph, or rather to the 
pictures or letters one reads in Mr. La Cour’s 
glasses, owing to the circumstance that the picture 
only is created or produced through refraction in 
the receiving glass. As this is always the same, it 
will be understood that the size of the picture does 
not change with the distance. Another thing is, 
that the power of the light will be reduced by dis- 
tance, but the power of the despatching light can 
be concentrated and utilised to a great extent 
through special appliances. As to the rapidity of 
the signalling by the spectro-telegraph, it is at the 
Exhibition possible to read some ten good-sized 
words per minute, a very great improvement on 
what has been hitherto done in this way. The in- 
ventor is convinced that the spectro-telegraph will 
find a very wide field for its applications. In the first 
instance, it is intended for vessels, and it is argued 
that the same ‘signalling, which is now made by day 
through flag signals, can be done during the night 
by the spectro-telegraph. Four or five telegraphic 
letters can be placed in the first lantern at the same 
time, and if these are made to correspond with the 
international signalling flags, vessels can exhange 
questions and answers by the aid of the signal book. 
Similar signalling can of course be carried on 
between vessels and lighthouses, &c. Mr. La Cour 
also thinks that his system can be advantageously 


adopted for mast lights, for lighthouses, &c., inas- | P® 


much as it will be able to render a certain amount 
of varied and important information with reference 
to direction, and we shall no doubt soon hear more 
of the practical application of this invention, 





THE LATE MR. DANIEL MILLER. 

By the death of Mr. Daniel Miller, of the firm of 
Messrs. Miller and Bell, M.M.1LC.E., Westminster 
and Glasgow, the Institution of Civil Engineers has 
lost one of the foremost Scotchmen of the profession, 
Mr. Miller had been in failing health for a considerable 
time, but it was only recently that he was entirely un- 
able to give any attention to business, and on Friday, 
September 28th, he passed away at his residence, 
Craigburn House, Gowrock. He was born sixty-three 
years ago, and was a son of a mechanic, his father being 
the occupant of the famous Saracen Foundry, Young 
Miller received his professional training in Glasgow, 
and he and Mr, R. Bruce Bell, a companion in one of 
the offices in which he worked, commenced business 
in 1850. Success soon attended the efforts of the two 
friends, who were well trained by their tutors, amongst 
whom were Mr. Lewis Gordon, the original occupant 
of the chair of civil engineering in the Glasgow Univer- 
sity. 

Early in his career the subject of this notice applied 
himself to the study of hydraulics, and in 1849 patented 
a hydraulic purchase machinery extensively used in 
docks and slips at home and abroad. Indeed, his first 
work of any note was the making of a slip at Kelvin- 
haugh, At this time there was no graving dock in 
Glasgow, the nearest being at Dumbarton, fifteen miles 
distant, and Messrs. Tod and Macgregor, ever pro- 
gressive, got Messrs. Miller and Bell to construct a 
dock at their yard at Meadowside, Partick. It is 500 ft. 
long, 56 ft. broad at entrance, and 18 ft. deep on sill 
at high-water spring tides. It is still extant and the 
yard is now occupied by Messrs. D. and W. Hender- 
son and Co. In the same establishment they made a 
slip of 850 ft. length for vessels of 2000 tons register. 
Similar slips were made in various parts of the world 
—at Williamson (Melbourne), Cronstadt, Riga, and 
Alexandria. These undertakings, however, were but 
the preliminaries which led to more important works. 

The members of the firm were the engineers for the 
Albert Harbour, at Greenock, where Mr. Miller intro- 
duced the new system of constructing sea walls and 
quays in deep water without the aid of cofferdams. 
Prior to this there were three open tidal docks or 
harbours in Greenock, and the new dock was situated in 
the west end. It projected almost entirely beyond 
the high-water line, so that valuable ground might 
not be used. The mode in which the work was done 
was to form the walls under low water of a combination 
of cast-iron guide piles, }{ section, with a continuous 
stone facing slid down over and inclosing these, and 
of concrete backing deposited in a soft state. The 
entire mass, piles and stone facing, concrete back- 
ing and hearting, is allowed to consolidate, after which 








the heads of the iron piles and the granite facing blocks 
are capped at the level of low water by a granite block- 
ing or string course, and the upper portion of the walls 
is carried up in freestone, ashlar, and rubble, The 
work was started in 1862, and cost about a quarter 
million pounds. The firm also built Prince’s Pier 
west of the Albert Dock, intended for the accommo- 
dation of the riversteamers. Extensive harbour works 
were carried out at Port-Glasgow by the firm. 

In the city of Glasgow Mr. Miller designed and 
superintended many engineering undertakings, the 
principal of which were the Albert Bridge and a 
graving dock. The dock is 560 ft. long on floor, 
72 ft. broad at entrance, with 22? ft. and 20# ft. depths 
of water at spring and neap tides respectively. The 
machinery, &c., was so arranged and situated that it 
could be utilised in pumping the water out of any new 
dock constructed alongside. Since that time a second 
dock has been made. It is 25 ft. longer. 

The undertakings of the firm are now carried on by 
Mr. Imrie Bell, who formed the co-partnery shortly 
before the death of his brother, Mr. R. Bruce Bell, and 
has since been engaged with the firm in their several] 
schemes. Besides many other works presently engaged 
in, Mr. Imrie Bell is engineer for the Cart improvement 
scheme, of which we hope to give in an early issue a 
description with illustrations, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 25, 1888. 

Wiruin the past thirty days American railmakers 
have sold 250,000 tons of rails for delivery after 
January Ist, at prices ranging from 28.50 dols. to 
29.50 dols. Railmaking authorities state that there 
are inquiries in hand for at least 250,000 tons more, 
which will be ordered within the coming thirty days. 
If this statement can be relied upon, it indicates a 
stronger and better condition of things among rail- 
makers than has been supposed to exist. Most of the 
winter orders are for small lines and for repairing pur- 
ses. In the north-west very little railway construc- 
tion is talked of. The freight rate war still continues 
there, with no prospect of an early adjustment of the 
difficulties that have worried stockholders and 
managers for months past. The compensating advan- 
tage is, that shippers are benefitted and the founda- 
tion being laid for increased traffic. 

Favourable reports continue to be made in regard to 
the wheat and corn crop; a large export trade is 
anticipated, and prices are moving up in consequence 
among speculators. A great deal of building is being 
done in the way of elevators, and the completion of ter- 
minal facilities at various points throughout the great 
north-west. 

Latest advices show that industrial activity in the 
South continues. All the cotton mills in the Gulf 
States are paying dividends ranging from 8 to 12 per 
cent. per annum, and this fact is stimulating further 
enterprise in the cotton manufacturing direction. The 
advance of jute bagging has created great excitement 
among cotton shippers, and various substitutes for bag- 
ging are talked of; as a consequence prices of wrapping 
will decline. 

The barbed wire manufacturers are endeavouring to 
create something in the shape of a trust, to restrict 
production and advance prices. The output of the 
American barbed wire works is 150,000 tons per 
annum. : 

Capital is seeking new channels for employment, as 
railroad investments have not been very remunerative 
for a year or two past. The irrigation of a large area 
of territory in the western part of the United States, 
is attracting a good many capitalists. Companies re- 
presenting some 20,000,000 dols. in all, are now engaged 
in schemes looking to the reclamation of large tracts 
now barren, which irrigation would make fertile and 
productive. Several hundred miles of canal are to be 
placed through these tracts, and the reclaimed land 
will be rented or sold at prices which will afford very 
wide margins. The water rights entitle the buyer or 
lessee to the use of a given quantity of water from the 
canal. Single companies have sold water rights for as 
high as 1,000,000 dols. Large amounts of money will 
be realised in this way. 

The iron trade has improved decidedly within the 
past thirty days. Old rails continue very scarce, and 
foreign supplies are being called upon, Tees are quoted 
at 25 dols. at New York ; double heads, 26 dols. ; the 
highest point reached for two or three years. 

he merchant steel manufacturers throughout the 
country have not been so busy for two years, as at 
present, Manufacturers of electrical supplies and 
equipment are all crowded with work. Several new 
electrical roads are projected, and work will be entered 
upon early next spring. t 

Several new processes for the manufacture of arti- 
ficial fuel are being introduced. Competent authorities 
express doubt as to the perpetuity of the natural gas 
supply in Western Pennsylvania, and inventors and 
engineers are earnestly seeking some process for the 
manufacture of a fuel which shall be more regular, and 
even cheaper than natural gas. 





AMERICAN RAILROAD FREIGHT RATES. 
To THE Eprror or ENGINEERING. 

Sir,—I have read with great interest in the last im- 
pression of your valued journal the article under the 
above title, in which you show that the Chicago and 
North-Western Railroad in America has reduced its 
rates from 1.42 cents per ton per mile in 1882 down to 
0.99 cents in 1888 as follows : 


Rate. 
Cents. 

Year ending May 3lst, 1882 a den 1,42 
ue os 1884 “a4 a 1.31 

pe pe 1886 0a es 1,19 

a _ weal 2. 4s 


99 99 1888 ay = 0.99 
And that in the latter year the share dividend was 6 per 
cent. per annum. 

These facts should settle many questions of dispute 
with those who are continually agitating their theoretical 
hobbies. 

You have given as an explanation of the success in 
making this reduction: 1st, the enormous expansion of 
freight business ; 2nd, that the continued introduction of 
steel rails has reduced the maintenance of way charges; 
and, 3rd, that the Chicago and North-Western, in com- 
mon with other American lines, contrives to utilise its 
rolling stock very fully. 

Having been familiar with the affairs of the Chicago 
and North-Western Railroad for many years, permit me 
to name a 4th which should have been Ist, and that is the 
reduction in the weight of its rolling stock as compared 
with paying load. In the year 1880, and for many years 
before, the carrying capacity of their freight cars, all of 
which are and always have been on the ‘‘ bogie” system, 
was but a trifle more than the weight of the vebicle itself, 
the weight being 10 tons and the registered carrying 
capacity the same. Strong competition forced the adop- 
tion of cars of higher carrying capacity as compared with 
their weight; until now they are using cars weighing from 
8 to 10 tons, with a carrying capacity of 30 tons, which 
shows a saving of—old style, 1000 tons; weight of cara, 
10C0 tons; paying load = 2000 tons ; new style, 300 tons ; 
weight of cars, 1000 tons; weight of load = 1300 tons— 
35 per cent, in the number of tons moved, or about the 
reduction. made in the rates above quoted. 

Reduction in rates always gives increased tonnage to 
any road, and also increases the revenue. I have often 
heard it stated that if rates were reduced one-half upon 
English railways the tonnage would not be increased, as 
the roads are now carrying all the freight there is to 
carry. Such is not thefact. If railroad rates in England 
were reduced one-half, which they well can be, and then 
stand 25 per cent. higher than the rates charged by the 
Chicago and North-Western Railroad, the tonnage of the 
roads would be more than quadrupled, as a profitable 
market could be found for thousands of articles which 
can be produced in England that are now entirely shut 
out from the markets of the world owing to the high rates 
charged for transportation, Under the present system, 
however, it costs the English railway companies 30 per 
cent. more to move a ton of freight than the Chicago and 
North - Western Company charge their shippers for 
moving it! 

It is stated by one authority that the average wagon 
load upon English railways is 2} tons, and by another, 
who is the traflic ern oes of one of the principal English 
lines, that the average load is only uy tons ! 

For this state of affairs the railway companies are 
largely to blame. They encourage the consigner to buy 
in small lots, and not only that, they give him the 
privilege of using the wagon as a storehouse ! 

Deadweight and long rigid wheel-base is the bane of 
English railways, and the antidote is to equip them with 
modern rolling stock such as is used by the Chicago and 
North-Western Railway. The poorest permanent way I 
have seen in England is better than any portion of the 
Chicago and North-Western Railroad, and for that reason 
should be operated at a less cost. They never will be 
operated at much less cost, however, until the ancient 
vehicles now in use are discarded. I am glad to say that 
there is some hope that this will be done at an early day, 
as Sir James Ramsden, managing director of the Furness 
Railway, has already imported from America some of 
the latest type of high capacity, tube steel, bogie truck 
fen cars, and now has them running successfully upon 
his line of road, each car weighing 9 tons, having eight 
wheels, and doing the work of four ordinary wagons 
bbmper: Sadagre and having sixteen wheels. Railway 
men will soon learn that there is no romancing about this 
matter, and that Sir James Ramsden and his able and 
worthy assistant, Mr. Frank Stileman, C.E., intend to 
move the freights upon the Furness Railway as cheaply 
as freights are moved upon any railway in the world. It 
is to men of Sir James Ramsden’s calibre and courage 
that the people of Great Britain must look for help to get 
them out of the rut in which theoretical hobbies have 

laced them. The change upon all the railways of Great 
Britain will be made very soon, for who is going to be 
extravagant enough to keep four horses to do the work of 
one when the depressed and languishing industries of the 
country are the sufferers from such extravagance? When 
the change is made English shippers will get lower rates 
than those now c' ed by the Chicago and North- 
Western Railway, and the shareholders of the roads will 
get larger dividends than ever before. 

It must be borne in mind that upon the Chicago and 
North-Western Railroad, where these low rates are now 
charged, both fuel and labour cost more than double the 
prices paid in Great Britain. 


Yours trul y 
M. R. Jerrerps, C.F. 
Gracechurch Buildings, London, E.C, 
October 8 1888, 
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COLLAPSING PRESSURE OF TUBES. 
To THE Eniror oF ENGINEERING, 

Srr,—In the discussion which has arisen on the above 
question there appears to be an impression that the use 
of the square root of the length in the formulais new, and 
it may be well to point out than an American pocket 
book—Nystrom’s—gives as the collapsing pressure of tubes 


200000 ¢2 
Pp = 200000" 
DJ i 
whilst in another book I find a rule credited to Belpaire 
as follows: an 
2.081 


Lost x ).289 , 
all dimensions being in the same unit, and K being 
1,057,180 for P = kilos. per square centimetre, or about 
75,513 for pounds per square inch. Each of these rules 
recognises L, with a fractional index about .5, but that of 
Belpaire gives only a fractional index to D less than 
unity. Unwin’s formula gives an index 1.16 to D. In the 
one case the effect of a variation of D is very different 
from the effect in the other. All cannot be right, though 
all may give good results within certain limits looked 
upon as practical by their authors, 

Asa simple formula for working pressures of Lanca- 
shire boiler tubes I would suggest 


= 48000 {2.2 


P=K 


DJL 


where L is in feet and D and ¢ in inches. 

Formule which use Lsimply give very incorrect results. 

{ would add that an experienced boiler inspector will 
determine the safe limit of a tube with a certainty that 
no formula yet devised can approach, for in actual work 
the conditions are so varied that only experience can 
safely be trusted. Probably very few of the framers of 
collapsing formule have any other than a mere experience 
on paper, and can thus have no idea of the multitudinous 
factors which have to be taken into account by an in- 
spector. 

Whatever may be said of Mr. Longridge’s plan of de- 
termining the formula he gives, the result is very fairly 
satisfactory, and infinitely more reliable approximations 
are obtained than by other well-known formula. 

Fairbairn’s, though so much applied to tubes very 
different from those on which Fairbairn’s experiments 
were made, is very seriously wrong indeed, but may be 
used as a formula for working pressure if the results it 
gives are divided by a sliding factor of safety. Such a 
factor is, 1 am informed, used in the office of one boiler 
insurance company, and is simply 


[Ps 
L 
L being in feet. Thus for tubes of 3 ft. and 33 ft. the 
working pressure will be one-tenth and one-third, the 
collapsing pressure as given by Fairbairn. So many ready 
calculated tables are extant to Fairbairn’s formula that 
the application of the sliding factor is easy, 
Tam, yours truly, 
WituraM H. Boorn. 
21, Exchange-buildings, Manchester. 





STRENGTH OF FURNACE FLUES. 
To THE Epritor oF ENGINEERING. 

Srr,—I am quite satisfied by Mr. D. K. Clark’s assur- 
ance that the matter of his letter in ENGINEERING of 21st 
ult., is original ; I think I may say that I never doubted 
it, but was glad to find there was some support to be 
obtained for my views on this question in their re- 
semblance to the independent opinions of an authority so 
eminent and well known as Mr. D. K. Clark. I must 
admit, also, that on revising my figures I find that the 
formula (6) given by him is quite different from mine in 
ENGINEERING of 28th ult, 

I believe Mr, Clark is the only authority on the sub- 
ject who has held, since Fairbairn’s experiments were 
published, that length does not sensibly affect the resist- 
ance to collapse, and I do not see how Mr. Clark can 
maintain this and that there is a longitudinal stress which 
varies with the length, at the sametime. If he does I 

must refer to a paper recently published by Mr. M. 
Longridge, in which he will find the strength of a flue re- 

ularly decreases as the length increases from 3 ft. to 
51 ft., from 4 ft. to 28 ft., &c., as I have always said. 
These figures are the results of Mr. Longridge’s ex- 

rience of many thousands of boilers. I divide Mr. 
Rhark's letter of 21st ult. into three portions, in each of 
which he gives opinions which are at variance with those 
contained in the others. 

In the first he says the resistance to collapse is directly 
as the square of the thickness of the plate and inversely 
as the square of the diameter; this is quite right and 
will be found in my letter of January Ctl Alavias started 


he does not afterwards a 
tively contradict, I entirely fail to see why Mr. Clark 
should abandon them. 

In the second portion he describes a supposed me 
tudinal tension, to which I need not further refer, as Mr. 
Clark himself gives it up as ‘‘not available as a security 
against collapse.” In his letter of last week, however, 
he returns to this idea as showing that longitudinal re- 
sistance is ‘‘of material benefit for the shorter lengths ;” 
length then is material and it isnot, which I fail to under- 


stand. 

In the third portion Mr. Clark proceeds to show that 
the resistance to collapse is inversely as the 1.75 power of 
the diameter; this he does by Table No, 2, in which he 
gives the working or collapsing pressure of tu in. 
thick ; the first and last of these have diameters #2 and 


with correct notions, which 





pressures $$, thatis, the pressure is exactly inversely pro- 
rtional to the diameter and not to the 1.75 power of it. 
imagine the reason of this is that the thicknesses are 
those of the flues when new, as there can be little doubt 
that all the smaller ones would bear considerably more 
oh py when of the original thickness of # in. as shown 
ow. 

Mr. Clark, therefore, abandons this table, and then 
gives another list of diameters and collapsing pressures, 
To this I have added for comparison a list of the pressures 
as they would be if they varied as the 1.75 power, and as 
they would be if inversely proportional to the square of 
the diameter, beginning at 50 in. diameter. 


For diameters... : 30 35 40 45 50in. 
Collapsing pressure ... 76 58 45 37 301b, 
For p: mn A 73 56 44 39 30,, 
Forp: 3. 83 62 47 37 30,, 


I think I may claim in this case, as in the last, that the 
thicknesses of the tubes are not accurately given, as they 
were at the moment of collapse, 

Mr. Clark sums up his arguments with his equation (6) 


_ 360000? 
v= ; 
qi75 





and we may as an example try how this works out in the 
case of a flue 30 in. diameter ¥ in. thick, thus 
36000 x (§)? _ 36000 x 9 
301.75 384 x 64 
By my formula I make it about 90 lb. for a flue not less 


than 7 diameters long. Yours truly, 
Manchester, October 8, 1888. W. I. Enis. 


Pp =13 lb. per square inch. 





ROLLING SEAMLESS TUBES ; THE 
MANNESMANN PROCESS. 
To THE EpiToR oF ENGINEERING, 

Srr,—Referring to your correspondent ** W. A. P.’s” 
letter in your issue of last week, very little explanation 
is needed by any one as to how a hole is formed or 
generated in the centre of a solid round rod of soft metal, 
rolled between a pair of taper skew set rolls, if the rod is 
rolled slowly through the rolls and the machine stopped 
at several points of its progress, so as to admit of the end 
of the rod, while being rolled, being carefully observed. 
Inthe absence of the actual inspection of this, a view of 
the forms of the forward end of the rod at several stages 
of its progress, as it passes through between the rolls, 
will serve to convey in a fairly clear way how the forming 
of the hole takes place. These skew rolls reduce the 
diameter or mass of the rod rolled between them to a very 
small extent, if at all, and when operating upon it for 
this purpose they only compress it into an oval shape, the 
mass of the rod at the one instant at the smaller diameter 
of the oval, being at the next instant at the larger dia- 
meter of its soft mass, and this occurring every quarter 
of a revolution causes very rapid molecular change in the 
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metal at the centre of the rod. In a rod rotated at 1000 
revolutions per minute this change in its mass takes place 
at the rate of 4000 times per minute, and in a rod say of 
lin. in diameter, compressed into an oval form of say 
fin, at its smaller diameter between the surfaces of the 
rolls, it becomes correspondingly enlar, to say 1} in. 
at its larger diameter. To illustrate this: Fig. 1 is a 
plan of a pair of skew rolls with a piece of a soft metal 
round rod A shown in process of being made tubular by 
them. The motion of these rolls B and C, and of the rod 
A, is indicated by the arrows placed on same, which will 
be understood from Mr, Siemens’ explanation of these. 
Figs. 2, 3, and 4 show enlarged diagramsof the forms which 
the rod assumes at the several positions in the course of 
being rolled and screwed along the rollsindicated by the 
dotted lines a b, cd, and ef. frig. 2 shows the oval form 
which the rod is caused to assume and the progress of the 
generation of the hole, which at this stage is not a hole at 
all, but a straight rent g, of about double the length or 
proportion in which the rod is reduced in diameter at this 
point between the rolls, That is, if the rod is compressed 
up din. on a rod 1in. in diameter at this point (as is sup- 
posed in this case), then the length of this rent will be 











about 4in., which keeps steadily in vertical position in 
the rod, although its mass is thus in very rapid rotary as 
well as in internally molecular motion around it, and 
giving facility for observing what is taking place. 

The motion of the outer mass of the rod is indicated by 
the larger arrows A, and the motion of the inner mass of 
the rod by the smaller arrows 77, the metal on both 
sides of this rent g at this part moving for the most part 
of its course in a straight line and in reverse direction, as 
indicated by these arrows ; the surfaces of the rent g are 
thus caused to press and abrade on each other, which, 
when expanded into a round form, produce a certain 
degree of smoothness. Fig. 3 shows the form which the 
rod assumes when rolled about half way along the acting 
surface of the roll to the position as indicated by the 
dotted line cd on Fig.1. At this stage, with what metals 
the writer has seen operated upon, small longitudinal 
cracks are developed, as shown on its inner surface, but 
these close up partially if not entirely asthe end of the rod 
advances so far out on the surface of the rolls as to become 
clear altogether of their acting surfaces, and to where the 
now hollow rod, as shown, again assumes the round form, 
this position being indicated by the dotted lines ef in 
Fig. 1, and the finished form of the hollow rod between 
the rolls at this point being indicated by Fig. 4. The 
motions of the rolls Band C and rod A are all as indi- 
cated by the arrows. 

It will be seen from this illustration that the process is 
a severe ordeal for the tenacity of the metal operated 
upon in this way. Yours truly, 

October 3, 1888, T.N. D. 





TRADE WITH SIBERIA. 
To THE EprToR OF ENGINEERING. 

Srr,—In your publication of ve aprons 21st youhave a 
paragraph on Siberian trade which I consider is written 
in entire ignorance of the country and without due appre- 
ciation of the privileges accorded at our request by the 
Russian Government. I would submit the following 
replies to your correspondent’s arguments : 

1. The reason the Government did not give us more 
than one year’s freedom from duty on the Obi was that 
the opposition of the manufacturers and merchants 
interested in the overland trade was too strong for them 
to ignore. Such opposition was naturally to be expected. 

2. The reservation giving the Minister of Finance 
power to limit the quantity of goods in the year following 
his notice is some power reserved by him to prevent us 
taking an undue advantage of the concession by choosing 
some articles with very high duties attached to them, and 
importing them in exceptionally large quantities. But 
this prohibition is not to be exercised on goods on their 
first arrival, only on imports in the season following the 
due notice. 

3. The argument based on the railways existing or in 
contemplation has no foundation. 

4, I think we may be extremely grateful for the assist- 
ancé and privileges accorded to us by the Russian Govern- 
ment instead of complaining that they are not as great 
and unlimited as some people would wish. Should we 
have any chance of obtaining from the British Govern- 
ment freedom from duty on tea, spirits, tobacco, silver, 
sugar, and other goods we might import from Siberia into 
the United Kingdom? I think not, evenas an encourage- 
ment to our work ! 

As to the probable extension of the privileges, that will 
depend upon whether we can show we are doing good or 
harm to the commerce of the country during the free 
period granted us. It must be remembered that the 
Amur is already a free river, so that it is no new thing for 
the Government to grant privileges of this kind to 
Siberia. Sir Robert Morier knew something more of the 
field for British trade in Siberia than most people in this 
country when he used his valuable influence to assist in 
the development of this route. 

General Ignatieff said to me at St. Petersburg, ‘‘ The 


in aa 


Russians themselves are ignorant of the development in 
Siberia.” When Isay that there is at present avery large 
and important demand for European (ultra Russian) 
machinery, and that such is imported to an extent little 
dreamt of in England, I think it may be claimed by us 
that it is a worthy endeavour to supersede these foreign 
goods by British make. I cannot here enumerate all the 
machinery I find in demand, but it was enough for us to 
send out an engineer to act as one of our agents. English 
machinery already finds its way to Siberia overland. 

he makers’ names are well known, and the quality 
highly appreciated, but the greater part consists of 
German, French and Austrian machinery. One illustra- 
tion only will I give, namely, that in the province of 
Pobolsk alone there are—besides the vast number of wind- 
mills—100 large flour mills, all fitted with the modern 
Vienna rolling machinery. This represents a not incon- 
siderable source of trade, especially when the agricultural 
machinery needed for the supply of these mills is taken 
into account. Equally surprising would be the statistics 
I could give of many other branches of the engineering 
trade. The country is not standing still, but p ing 
with surprisingly rapid strides. The mansions of the 
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wealthy merchants, the splendid shops, municipal build- 
ings, schools, assembly rooms, theatres, and clubs of the 
principal towns rival, if they do not excel, those of many 
of our provincial cities. Public baths, free libraries, 
museums, dispensaries, and hospitals are some indications 
of progress. Siberia is a continent with a large present 
demand for our articles. The so-called climatic restric- 
tion of Siberia—the winter—is there looked forward to as 
bringing cheap transit and lower prices of household 
requisites. Compare such a continent with that of Africa, 
where a trade has to be cultivated with the sword at 
enormous outlay of life and property against hostile 
natives and a deadly climate. hat demands for English 
machinery will come from Central Africa as compared 
with the existing demand from Siberia? If the Russians 
themselves are ignorant of the development of Siberia 
(and I met bankers and Government officials in large 
cities of Russia who were astonished at my account of 
what I had seen), it is not surprising that English people 
are in the dark and laugh at the idea of trade with a land 
of exile huts and ice-bound regions, 

A new enterprise such as ours takes time to develop 
fully, and difficulties and disappointments at the outset 
may be expected. But if funds are forthcoming I fully 
err dts before our years of privilege are ended, we 
shall have developed a trade of some importance both to 
Britain and Siberia. The somewhat similar scheme for 
bringing Canadian produce to Europe by water in the few 
months during which Hudson’s Bay is open to navigation 
requires the construction of a railway and the sinking of 
an enormous sum of money before it can be experimented 
on, and yet it is thought deserving of a trial. But no 
such outlay is required by us, and perhaps for that very 
reason our scheme is not thought much of. 

Tam, &c., 
H. N, Sutivan, 
Managing DENI the Phenix Company, 


imited. 
Newcastle-on-Tyne, October 4, 1888. 








BOILER EXPLOSIONS. 
To THE EpriTor oF ENGINEERING. 

Srr,—The fact of another fearful boiler explosion here, 
on the 29th ult., so soon after the last one at Brown and 
Freer’s, and no notice at all taken of it either in your own 
journal nor any other engineering journal that I have 
seen, confirms what I stated in a letter, namely: That 
since the advent of boiler assurance, explosions have 
become such ordinary and common-place occurrences that 
ali scientific interest in them seems to have altogether 
waned and the words of that high authority—the late 
Sir W. Fairbairn, Bart.—to the effect that boiler insur- 
ance never ought to have been put before the public, has 
also proved true, 

The omission on the part of the engineering journals in 
not noticing this awful explosion at the Midland Flour 
Mills is the more remarkable, inasmuch as the local press 
here has been much exercised over the matter, one big 
organ—the Birmingham Daily Post—going so far as tosay 
that if the inspection is not a sham—as carried out by the 
boiler insurance companies—it is high time, &c., that 
something more was done in order to arrest these disgrace- 
ful and almost every-day occurrences, 

A formal inquest has been held over the four—almost a 
miracle there were not four and twenty—poor victims and 
adjourned for the report and evidence of an expert in the 
person of the proprietor of a small engine shop, and then 
the usual verdict of accidental death will be given by the 
jury by the direction of the coroner, notwithstanding the 
fact that the cause of the disaster may be plain and pal- 
pable. I believe it to be on all fours with the explosion 
before named: 1. It was an old boiler. 2. It was a very 
big boiler. 3, It was worked atove its proper pressure. 4, 
It was insured and inspected, 

I remain, yours faithfully, 
JOHN SwIirt. 
55, Stanmore-road, Birmingham, October 10, 1888, 





FORTH BRIDGE RAILWAY. 
_ Tue following is the twenty-second cena Se ge of 
inspection by Major-General Hutchinson, R.E., and 
Major Marindin, C.M.G., R.E., of the works in progress 
for the construction of the bridge over the River Forth. 


Railway Department, Board of Trade, 
1, Whitehall, London, S.W., 
August 29, 1888, 

_Sir,—We have the: honour to report, for the informa- 
tion of the Board of Trade, that, in compliance with the 
instructions contained in the order of October 26, 1882, 
and in accordance with the provisions of the Forth Bridge 
Railway Act of 1882, we have made our twenty-second 
quarterly inspection of the works in progress for the con- 
struction of the bridge over the Firth of Forth at Queens- 
ferry. Though the visible increase in length of the con- 
structed portions of the cantilevers is not so great as was 
the case last quarter, the additional amount of rivetted 
steelwork is considerably greater, and the estimated rate 
of progress has been fully maintained. The following 
short details will show the amount of work done during 
the last quarter. 

TEMPORARY Works. 

A small timber jetty with approaches has'been con- 
structed under the south portion of the South Queensferry 
cantilever ; from this jetty material will be lifted to the 
level of the internal viaduct. The additions to plant have 
consisted principally of hydraulic rivetters, and ordinary 
derrick cranes and winches, 


_ PERMANENT WorkKS—SOUTH QUEENSFERRY. 
Main Piers.—No further work has been executed 
upon the superstructure over the main piers. On the 





south portion of the cantilever, the rivetting of the 
principal members of the first bay has been com- 
pleted, and the bracing of the first struts erected. The 
bottom members of the second bay with half of their brac- 
ing have been built; the junctions connecting them with 
the third bay are in progress, the south-west one being 
nearly complete. With the exception of the junction 
lengths at their lower extremities, the whole of the second 
ties are bolted up. The second struts are built to the 
level of 255 ft. above O.D., an increase of 102ft. The 
second vertical ties, with the support for the internal 
viaduct, are erected and temporarily extended to the top 
members. Thetop members are extended to 294 ft. from 
the vertical columns, the rivetting being completed for 
180 ft. The main girders and bracing of the internal 
viaduct are extended to 320 ft. from the vertical columns. 
On the northern portion of the cantilever the work done 
is nearly the same, but the junctions at the ends of the 
second bay of the bottom members are complete, and the 
third bay of the latter is commenced ; the second tiers 
are connected to the bottom junctions. The second struts 
are built to the junction lengths with the top members, 
the vertical webs and. bracings of which are extended to 
320 ft. from the vertical columns. The rivetted work at 
South Queensferry now amounts to about 8770 tons, an 
addition of about 1545 tons during the present quarter as 
compared with 1455 tons during the previous quarter. 

Cantilever and Viaduct Piers.—The masonry of the can- 
tilever = has been raised to the level of 179 ft. above 
O.D. The northernmost arch of the masonry viaduct has 
been keyed, and the two adjoining arches are about half 
turned, 

IncH GARVIE, 

Main Piers.—The superstructure over the main piers 
remains as in the last report. On the southern portion of 
the cantilever the whole of the first bay is completely 
built, and the greater portion rivetted, with the exception 
of 40 ft. of the flange plates of the top members of the 
wind fence, and of some of the flooring of the internal 
viaduct. The bottom members of the second bay are 
built out 116 ft., a distance of 315 ft. from the skewbacks 
(an increase of 135 ft. in the quarter), and the bracing 
between them is well advanced. The vertical webs and 
bracing of the top members are built out 90 ft. from the 
top junctions; the vertical ties at their centre are erected, 
and also the support at that point for the internal viaduct. 
The second struts are built to the level of 236 ft. above 
O.D. The second ties are built down for a length of 
150 ft. The girders and bracing of the internal viaduct 
are erected to a distance of 20 ft. beyond the support 
above mentioned, or 290 ft. from the vertical columns. On 
the northern portion of the cantilever the amount of work 
executed is almost identical with that on the southern 
portion, but 90 ft. of the flange plates have to be added 
to the top members of the first bay, and in the second bay 
the vertical ties to the struts and ties are not yet connected. 
The struts are built to 195 ft. above O.D., and the ties are 
built down 110 ft. The girders and bracing of the internal 
viaduct are built to 75 ft. beyond the trestle at the end 
of the first bay, or 255 ft. from the vertical columns. The 
total amount of rivetted steelwork at Inch Garvie is 
about 10,000 tons, an addition of about 1630 tons during 
the present quarter as compared with 1393 tons during 
the previous quarter. 


NorTH QUEENSFERRY. 


Main Piers.—No work has been done to the super- 
structure over the main piers since the last report. On 
thesouthern portion of the cantilever the rivetting of the 
principal members of the first bay is now practically com- 

lete, and the bracing of the first struts has been erected. 
The bottom members of the second bay with gen the 
whole of their bracing, as well as their junctions with the 
third bay, having been built, and some of the rivetting 
has been executed. The vertical webs and bracing of the 
top members of this 8 have been built out for 110 ft. 
from the top junctions, the temporary columns supperting 
them have n erected, and the members raised and ad- 
justed. The second struts are built to their junctions with 
the top members. The second ties are erected and con- 
nected with the bottom members. The vertical ties at 
the centre of the second bay are in place together with the 
support to the internal viaduct. The girders and bracing 
of the internal viaduct have been extended for 60 ft. from 
the support in the centre of the second bay, or 330 ft. from 
the vertical columns. The bottom members of the third 
bay are built out 25 ft. The third struts are built to 
155 ft. above O.D., the total distance from the vertical 
columns being 245ft. On the northern portions of the 
cantilever the work is almost identical ; in the second bay 
the top members are built out for 90 ft., but have not yet 
been raised on their temporary supporting columns, and 
the closing lengths with the bottom junctions are not yet 
built. The total quantity of rivetted steelwork at South 
Queensferry amounts to about 8830 tons, an addition of 
about 1440 tons during the present quarter as compared 
with 1008 tons during the previous quarter. 

Cantilever and Viaduct Piers.—The masonry of the 
cantilever pier has been raised to the level of 203 ft. above 
O.D. 


GENERAL REMARKS, 


Masonry and Concrete.—Up to the present date about 
612,000 cubic feet of granite have been delivered, and 
590,800 cubic feet have been set. About 112,260 cubic 
feet of rubble masonry and concrete work have been built. 

Steelwork. First Bays.—The whole of the steel has been 
drilled and fitted. . 

Second Bays.—With the exception of a small portion of 
the Inch Garvie top junctions, the whole of the steel has 
been drilled and fitted. ; 

Third Bays.—With the exception of the bracing between 
the struts, and a portion of the trestles at the end of the 








bays, the whole of the steel has been drilled. The fitting 
of the top and bottom junctions has been commenced. 

Fourth Bays.—All the main members and a large por- 
tion of the top and bottom junctions have been drilled. 
The fitting of the bottom junctions has been commenced. 

Fifth Bays.—All the main struts and ties, nearly the 
whole of the top members, and about two-thirds of the 
bottom members have been drilled. 

In all 52,530 tons of steel, an addition of 1210 tons 
during the present quarter, as compared with 3020 tons 
during the previous quarter, have been delivered. 
During the past quarter the weather has been unusually 
wet and stormy, but on the whole the work of erection 
has not been seriously interfered with, The greatest re- 
corded wind pressures were: 7 lb. on the large gauge at 
Garvie Castle on June llth and July 11th; 15 lb. on the 
small gauge at Garvie Castle on July 11th; 16 1b. on the 
small revolving gauge at Garvie Castle on July 11th; 8 lb. 
on the small gauge at North Queensferry platform on 
June 11th and July 11th; 101b. on the small gauge at 
South Queensferry platform on June 11th ; 22 lb. on the 
small gauge at ‘Garvie platform on June llth. The 
average number of men employed per diem during the 
quarter has been 3270, and the number employed on 
August 20th was 3240. 

e are glad to be able to report that there ne to 
be no falling off in the character and quality of the work, 
which is progressing most satisfactorily. 

There have, we regret to say, been four fatal accidents 
during the quarter ; one of these occurred to the engineer 
of one of the screw steamers, and is not attributable to 
the nature of the work ; in another case, a rigger’s helper 
missed his footing and fell against a handrail which gave 
way; this was therefore a preventable accident as the 
handrail should have been more substantial. 

We desire again to draw special attention to the 
importance of using every possible means for giving tem- 
porary support to the various parts of the cantilevers until 
their permanent ties and struts are fixed. 

We have, &c., 
C. S. Hutontnson, Major-General, R. E. 
_. F. A. Marinpiy, Major, R.E. 
The Assistant-Secretary, Railway Department, 
Board of Trade. 





Tue Hawkesbury Bripee.—Work on the great bridge 
over the Hawkesbury in New South Wales is progressing 
satisfactorily, and hopes are entertained of its completion 
in a few months. The first span was recently putin place 
on the piers, and the others are soon to be put in position, 
The launching, transporting, and erection of the first 
span, which is 416 ft. long and weighs more than 800 tons, 
was accomplished without accident or delay, by skilfully 
taking advantage of the tides. This span is exactly in 
the middle of the bridge, resting on piers 3 and4. It 
was built on a pontoon of Oregon timber, 315 ft. long, 
60 ft. wide, and 12 ft. deep, divided into forty-four com- 
partments and covered with galvanised iron plates on 
bottom and sides, A trestle about 50 ft. high supported 
the span during its construction and until it was per- 
manently placed on the piers. The extreme height of the 
=~ apparatus used on the pontoon was 120 ft. above its 

eck, 





THREE Montus’ Surpsurtpinc.—During the quarter 
ending September 30, there were launched 139 steam 
vessels of a total tonnage of 212,805 tons, and 28 sailing 
vessels of a tonnage of 29,583 ton’. During the same 
period there were commenced 152 steam vessels of 
271,861 tons, and 34 sailing vessels of 25,464 tons. A few 
of these, however, were nominally commenced before the 
quarter, but were not progressed with. There are now 
under construction 329 steam vessels of 643,927 tons, and 
71 sailing vessels of 55,068 tons, the total being 400 
vessels of 698,995 tons, against 249 vessels or 394,340 tons 
at this time last year, There are also 167 vessels of 
351,281 tons, for the construction of which preparations 
are being made. The following are the amounts of 
shipping under construction at the various centres: 
Belfast and Londonderry, 64,980 tons; Clyde, 205,977 
tons; Mersey, 23,375 tons; Tees, 89,185 tons; Tyne, 
138,126 tons; and Wear, 109,664 tons. Nearly 90 per 
cent. of these vessels are being built under the super- 
vision of the surveyors of Lloyd’s Register. 





French Steam NaviGatTion.—The administration of 
the Messageries Maritimes has commenced the con- 
struction at its La Ciotat works of a steamer to be named 
the Manjacka, and intended to be employed upon the 
coast of Madagascar. The dimensions of the Manjacka 
will be as follows: Length, 217 ft, 6 in. ; beam, 26 ft. ; 
depth, 17 ft. 9 in. She will be fitted with triple- 
expansion engines. The Messageries Maritimes has also 
decided to build three first-class steamers at La Ciotat, to 
be named the Polynesien, the Tasmanien, and the 
Malaiasien respectively. These vessels will be similar to 
the Australien, commenced some time since at La Ciotat, 
The dimensions of each vessel will be as follows: Length, 
506 ft. 8 in. ; beam, 50 ft.; depth, 39 ft, 2 in. These 
three steamers will be provided with powerful triple- 
expansion engines and will be fitted with the electric 
light. The French General Transatlantic Company has 
decided to build at Penhoét, near St. Nazaire, a steamer 
to be named the Maréchal Bugeaud 3 this vessel will be 
employed upon the company’s Marseilles and Algiers 
line, in succession to the Eugtne Vereire, which has just 
been brought into service. A steel steamer of 2500 tons 
burden is at present in course of construction at Stockton- 
on-Tees for the Pacific Maritime Company of Havre 
this vessel will be named the Chili, 
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LAUNCHES AND TRIAL TRIPS. 

On Thursday, August 23rd, the steel stern-wheel 
steamer Santa Rita, built by Messrs. Forrestt and Son, 
of Limehouse and Wyvenhoe, for the Brazilian river 
service, went on her official trial trip on the River Thames, 
The result was satisfactory, the mean speed being over 
12% miles, and when towing a barge carrying 30 tons 
of cargo, over 114 miles per hour. The Santa Rita is 
66 ft. long by 13 ft. 2in. beam, and 3 ft. 3 in. deep, and 
her draught, with full equipment on board, was only 16 in. 
Her engines are of the compound surface - condensing 
type, and indicated 172 horse-power. 





On Saturday, August 25th a steel twin-screw steam 
launch, built by Messrs. Forrestt and Son, of Limehouse 
and Wyvenhoe, went on her official trial trip on the 
River Colne, when most satisfactory results were obtained, 
a speed of ten miles per hour being developed. The 
launch is 38 ft. over all, by 8 ft. beam, and 3 ft. deep, 
with 15 in. draught of water, and is fitted with two pairs 
of compound high-pressure engines. This is the first steel 
boat that has been built on the Colne. 





On September 8th, Messrs. the Laxwaag’s Shipbuilding 
and Engincering Company, Bergen, Norway, launched 
an iron screw steamer of the following dimensions: 
Length over all, 293 ft.; breadth, 364 ft. ; depth, 205 ft. 
The boat will be fitted with triple-expansion engine of 
about 800 indicated horse-power. This is the largest 
cargo boat built in Norway, and the keel for a similar 
boat is being laid by the same company. 


Messrs. Day, Summers, and Co., of Southampton, have 
just converted the Trinity House steamer Angus from a 
paddle boat to a twin-screw boat. She formerly went at 
a speed of 104 knots with a consumption of 26 tons of coal 
per day ; now she makes 11 knots with 8tons. There are 
two sets of triple-expansion engines having cylinders 
measuring 114 in., 174 in., and 304 in. respectively, with 
a stroke of 27 in. The boiler pressure is 150 1b. On the 
measured mile on the 26th ult. the average speed of six 
runs was 11} knots, the engines indicating 580 horse- 
power. 





There was launched from the shipbuilding yard of 
Messrs. Schlesing, Davis, and Co., at Wallsend, on 
Thursday, the 4th inst., a handsomely modelled steel 
screw steamer named the Alberta, and built to the order 
of Messrs. Leech, Harrison, and Forwood, of Liverpool. 
The principal dimensions are as follows: Length between 
perpendiculars, 170 ft. ; breadth moulded, 26 ft.; depth 
moulded, 13 ft. 4in. The vessel will be rigged as a two- 
masted fore-and-aft schooner, and will be fitted with 
triple-expansion engines and steel boiler by the North- 
Eastern Marine Engineering Company, Limited, Walls- 
end, the sizes of the cylinders being as follows; 14 in., 
23 in., and 39 in,, by 27 in. stroke, 





The steamer Euxine was successfully launched from 
Messrs. J. I. Waddington and Co.’s shipbuilding and 
engineering works at Seacombe, on Thursday, October 4. 
Her principal dimensions are 125 ft. long by 20 ft. beam, 
and 9 ft. deep ; and she has compound surface-condensing 
engines by the same builders to indicate about 170 horse- 
power. On Saturday she ran the formal trial trip on the 
measured mile, and attained a mean speed of 10 knots, 
being one knot in excess of the contract speed, the 
engines working without the slightest hitch. Messrs. 
J. F, Waddington and Co. have three more steamers in 
course of construction, including a stern-wheel steamer, 
which is the largest ever built in this port. 


On Saturday, the 6th inst., there was launched from 
the shipbuilding yard of Messrs. Craig, Taylor, and Co., 
Stockton-on-Tees, a handsomely modelled iron screw 
steamer named the Iviecliffe, of the following dimensions : 
Length, 281 ft. 3 in. ; breadth, 40 ft. ; depth, 20 ft. 11 in. 
The engines, on the triple-expansion three-crank system, 
are being constructed by Messrs. Westgarth, English, 
and Co., Middlesbrough, and are of the following size: 
Cylinders, 22 in., 35 in., and 57 in., by 39 in. stroke, 
with two large steel oilers of 150 lb. pressure. The 
vessel has been built to the order of Messrs, Douglas H. 
Morgan, and Co., of Newport, Monmouth. 


On Saturday, October 6th, Messrs. Edward Finch and 
Jo. launched from their shipyard at Chepstow two 150-ton 
steel coaling lighters, built to the order of the Lords Com- 
missioners of the Admiralty, and on Monday another 
150-ton steel coaling lighter, being No. 54, was also 
launched to the same order. On the latter date also 
Messrs. Finch and Co. launched a small steamer, named 
Antonio, built to the order of the Brazilian Coal Com 
of Rio de Janeiro, to carry thirty passengers, This little 
steamer was launched with steam up, and at once pro- 
ceeded on her trial trip, which was most satisfactory. 


——— 


MANCHESTER ASSOCIATION OF ENGINEERS.—The open- 
ing meeting of the thirty-third session of the Manchester 
Association of Engineers will be held on October 13th, 
Arrangements have been made for the reading of the 
following papers during the session: ‘‘On Patents and 
Patent Law,” by Mr. J. A. Bennion, M.A., Barrister-at- 
Law; ‘‘The Forth Bridge,” by Mr. Thomas Ashbury, 
C.E. ; Some Types of the ida Locomotive,” by Mr. 
James Bolas ; ‘‘ Karly Pages in the History of the Liver- 
pool and Manchester Railway,” by Mr. Ald. Bailey, J.P..; 
*'The Loom,” by Mr. C. P. Brookes, of Blackburn; ‘“‘ An 
Iniproved Hydraulic Lift,” by Mr. M. T. Corby. 








BUCKLAND’S BOILER. 

Tue boiler shown in the annexed engraving is the 
invention of Mr. H. B. Buckland, and is manufactured 
by the Tyne Boiler Works Company, of Low Walker, 
Newcastle-on-Tyne. The construction is clearly shown 
in the engraving. Within the firebox there is an 
inverted box open to the water at the top, and also 
connected to the water space by tubes at the bottom. 
There is a central opening in the inverted box, and 
from the head of this opening there are cross-tubes 
leading into the upper part of the firebox. The up- 
take is at the side of the boiler, and is connected with 
the firebox by a short flue. A test of one of these 
boilers was recently made by Mr. B. G. Nichol, of the 
firm of Donkin and Nichol, of Newcastle-upon-Tyne, 
The boiler upon which the trial was made was 4 ft. 6 in. 
in diameter by 10 ft. high ; it has a grate area of 10.17 
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square feet, and a heating surface of 90.77 square 
feet. The trial lasted two hours, during which time 
there were 125 lb. of coal burned, and 857 lb. of water 
evaporated at a temperature of 212 deg. Fahr., the 
biel water being delivered at 55 deg. Fahr. The rate 
of evaporation was therefore 6.85 lb. of water per 
pound of coal under the conditions named, or 7.96 lb. 
at and from 212 deg. Fahr. These results are excep- 
tionally good foravertical boiler, and were obtained with 
the boiler in an open yard and without clothing. They 
are attributed to the large amount of heating surface, 
and its arrangement in relation to the flow of gases. 
The large duty of the boiler enables a great saving of 
weight and space to be effected, as compared with less 
efficient steam generators. 








Erratum.—By a printer’s error the word “ ratchet” was 
substituted for ‘* bracket” in our account of Mr. Asquith’s 
drilling machine in our last issue. The sentence in which 
it occurs should read, “‘ The hole in the bracket,” &c. 





METALLURGICAL DEPARTMENT, K1NG’s COLLEGE, STRAND, 


y Lonpon.—We are asked to state that there are three or 


four free admissions to the laboratory and to the lectures, 
obtainable through the City and Guilds of London In- 
stitute. Inquiries may be addressed direct to Professor 
Huntington at King’s College. Work commences this 
week. The course of lectures is designed for all those who 
in any way have to do practically with the applications 
of metals, It treats of the principles of the methods by 
which metals are obtained from their ores and the means 
by which they are rendered suitable for the various re- 
quirements of the arts. Special attention will be devoted 
to the metallurgical requirements for the technological 
examinations of the City and Guilds of the London In- 
stitute in metal platework, plumbing, iron and steel, and 
for Whitworth Scholarships, and Science and Art De- 
partment Exhibitions. The instruction given to each 
student in the laboratory is regulated by his special re- 
quirements. 





DENNY AND CO.’S QUADRUPLE COM- 
POUND ENGINE. 

THE subject of our two-page engraving this week is 
a qavdruple compound engine constructed by Messrs. 
Denny and Co,, of Dumbarton, for the Compagiia Trans- 
atlantica’s s.s. Buenos Aires. The cylinders are 32 in., 
464 in., 644 in., and 92 in. in diameter respectively, 
with a stroke of 5ft. The steam pressure is 180 lb., 
and the indicated power that of 4300 horses. Ina 
subsequent issue we shall give further engravings with 
a detailed description. 





TRAMWAYS AND ROLLING STOCK AT 
GUINNESS’S BREWERY.* 
By Mr. SaAMuEL GEOGHEGAN, Engineer to the Brewery. 

In many of the large manufactories of the present time 
the amount of. internal traffic soon reaches a point at 
which horse or manual haulage becomes both inconvenient 
and expensive, and presents a very serious obstacle to 
further profitable extension. This is more particularly 
the case where the article manufactured and the raw 
materials from which it is produced, are both heavy and 
bulky, and where there are also large quantities of waste 
materials to be removed or to be converted into market- 
able commodities, as in steel and iron and chemical works, 
breweries, &c. 

uch was to a very great extent the position of Messrs. 
Guinness’s Brewery in 1873. As the available ground on 
the high level at St. James’s Gate was all occupied, and the 
business fast increasing, an extensive piece of ground (see 
page 250 antc) lying between James’s-street and the River 
Liffey was purchased, with the twofold object of obtain- 
ing direct communivation with the Irish railway system, 
and with the Port of Dublin by means of steam barges on 
the Liffey, and of transferring the cooperage, washing, 
and filling sheds from the old premises to a more con- 
venient site for handling, for which the situation of the 
newly acquired ground, being on the level of the river 
quay and some 50ft. below the old brewery, rendered it 
peculiarly suitable. The facility of delivering from a high 
level to a lower pointed to the advisability also of dis- 
charging the largest waste products, namely, grains and 
spent hops, &c., upon the new site. All this work, together 
with the receipt of the returned empties and the delivery 
of the stout in barrels, was now removed from the brewery 
to the vicinity of the railway and river. The question 
which then arose was that of carrying on the traffic, not 
only within the old and new premises, but also between 
them and between the new premises and the river and 
the railway terminus. This was effected by the construc- 
tion of a double system of tramways, namely, a tramway 
of 5 ft. 3in. gauge, the same as the Irish railways, for 
communicating with them from the new premises; and a 
tramway of 22 in. gauge for the work within the brewery 
and for communication between the higher and lower 
premises. This narrow gauge tramway and the rolling 
stock for working it, which are illustrated in the accom- 
panying diagrams, form the special subject of the present 
paper.t The working of the broad gauge wagons with a 
narrow gauge engine, having been developed by the re- 
quirements of the traffic, is also described, being perhaps 
novel and of some interest. 
. a subject will be considered under the four following 

eads : 

1. Design of line ; gradients and curves, 

2. Permanent way ; points and crossings. 

3. poles stock; locomotives, wagons, and haulage 
truck, 

4, Traffic and signals. 

Design of Line.—In designing the line the author set 
himself to comply with the following conditions: Thatas 
far as possible all the traffic within the brewery should be 
worked by steam power ; that the levels should be con- 
nected by gradients not exceeding 1 in 40 and with as 
easy curves as practicable; that the weight of the engines 
should be as great as could be obtained upon their limited 
wheel base, as the loads to be hauled were considerable, 
and in addition the gradients were heavy, the curves 
sharp, and the wheels small; and that the rolling stock 
should be of as great a capacity as a width of 5ft.and a 
headway of 6 ft. would admit. The first difficulty that 
presented itself was the difference of level, which had to 
be surmounted within a very limited area. To meet this 
difficulty a hydraulic lift had at first been employed, by 
which the wagons were raised or lowered, one by one, 
between the two levels. This was a very slow and costly 
process, involving the separation and making up again of 
the trains. The author was strongly impressed with the 
great advantage that would accrue from connecting the 
two levels, without exceeding the set gradient of 1 in 40, 

Spiral T'unncl.—To meet these conditions it occurred to 
him that a spiral tunnel might be constructed. Upon in- 
vestigation this plan turned out to be not so fanciful as it 
seemed at first; and on working it out it proved to be 
perfectly feasible. The radius of the spiral tunnel, 
which is situated at R on the plan, page 250 ante, was 
settled at 61 ft. 3in., with 2.65 turns and the gradient 
of one in forty. The mode of construction was as 
follows. The earth was excavated from the annular 
space between two concentric circles, to the depth re- 
quisite for the lowest ring of the spiral, as shown in the 
transverse section of the tunnel, Fig. 1. The sides of 





* Paper read before the Institution of Mechanical 
Engineers, 

+ Some of the objects referred to in this paper have 
been illustrated in previous issues of ENGINEERING. In 
such cases we give reference to the volume and page, in- 
stead of reproducing the engravings. 
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this annular excavation were propped, and then the side 
walls were built up to the top; the s between the 
walls and the sides of the excavation being filled in with 
concrete as the work proceeded. A strong brick arch was 
at the same time built spirally from the bottom to the —_ 
of the excavation, separating the several laps of the spi 
one from the other; and on this arch the rails were laid. 
The height of the tunnel is 7 ft. 3 in, from the rails, the 
width 7 ft. 10in., and the thickness of arch 18 in. 
short connecting tunnel was formed at the bottom by driv- 
ing a heading and lining it with brickwork in the usual 
way. Onissuing from thetunnel at the top the line takes 
a short stretch to the left, forming a junction with other 
lines; and then returns, passing again over the tunnel in 
the open, thus forming a third lap; and finally runs out 
on the level of the brewery yard about 35 ft. above the 


© Brewery 


light as 16 lb. per yard, and the weight has since been in- 
creased to 46 Ib. = yard ; their present section is shown 
(The tremorail B, forming b a. 

e tramrail B, forming by far the ter part of the 
line, is laid wherever there is foot or ena, wo ne an 
where paving is consequently required. It weighs 56 lb. 
per yard, and is fastened to rebated longitudinal timbers, 
which are laid on cross-sleepers, and in some cases directly 
upon concrete, in which case wrought-iron cross-ties are 
used. The — most recently constructed has been 
laid with rails rolled with’web and flange, as shown at C 
in Fig. 3, and laid on cross-sleepers ; the foot is made 
narrow, in order to allow of its being easily bent to the 
small radii required. In the laying out of the line, 
triangles have been so worked in as to form easy means of 
turning a train whenever required, without uncoupling, 





Fig.2. 




















400 























| ar 


b) 




















Sm thaw 














’ 
Uy 











d| long 


bolted upon a cast-iron plate with a wood liner between, 
as shown in Fig. 4.. For the broad-gauge tramway, with 
the necessarily larger radius to suit the rolling stock of 
the railway companies, the tongued point would be too 
l and thin ; a shifting tramrail is therefore used, which 
is sup in a tapering cast-iron shoe, only just wide 
eno to allow for the necessary extent of movement to 
bring the rails opposite. 

Rolling Stock.—The present rolling stock comprises nine 
locomotives and 177 wagons. 

: ives.—The first locomotive ordered, shown in 
Fig. 5, weighed only about 2 tons and is suitable only for 
light. work. It has the defect that, owing to the gearing 
being so close to the ground, it is very difficult to keep 








in order when working full time. Geared engines, shown 
in Fig. 6, were then procured, weighing about 5 tons, 
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rail level at the bottom entrance to the tunnel, as shown 
in the developed profile of the line, Fig. 2, which has eight 
times greater scale vertically than horizontally. 
Zigzag.—The remaining 15 ft. of rise, from the quay up 
to the bottom of the spiral, is effected by means of a zig- 
zag incline from the quay up to the mill-stream at B on 
the plan. This road crosses the mill-stream twice, con- 
tinuing the incline by a small brick viaduct up to the 
bridge over Cook’s-lane, as shown on the plan ; this bridge 
is on the same level as the entrance to the tunnel under 
James’s-street. For the sake of quickness and convenience 
in aeniee, the line is constructed with curves, no points | 
being used ; so that a train can be run from the lowest to | 
the highest level, and over the whole extent of the pre- | 


mises, without shunting or changing the engine to the 
other end of the train. 
Permanent Way.—On this small line the permanent way 
has undergone some changes, more particularly at those 
ts where it has been laid with rails above the ground 
evel, which has been done at places where there is not any 
horse traffic or much other traffic. The first rails were as 











| gauge railway lines. But experience soon demonstrated 


6891K. 
Owing to the small radii of the curves in the tri les, 
very little ground space is occupied for this purpose. Both 


narrow and broad gauge roads are now entirely without 
turntables, with the exception of one only, which is used 
for placing the engines and wagons over their pits in the 
running shed. As there is horse traffic over the broad- 
gauge rails on which the railway wagons run, these rails 
are grooved, and the wagons run on the flanges of the 
wheels in the grooves, instead of on the tread, thus keep- 
ing the tread of the wheel well clear of the pavement and 
avoiding the use of a guard rail, The total length of this 
line is about 4 miles, 

Points and Crossings.—At first the points and crossings 
were made out of the rails themselves, as on the broad- 


that in order to make a good permanent job they must 
be something more than a mere reduction in proportion 
from the sections used on broad-gauge lines. For switches 
the tongued point as used on tramways has been adopted 
for narrow gauge and tram lines ; and the crossings when 
very close to one another are made of cast-steel rails 





and owing to their increased hauling power were found 
very useful; but the absence of springs rendered them 
costly in repairs and hard on the road. They were also 
slow in speed and somewhat troublesome in starting. 

The next class, weighing 6 tons and having outside 
———-> as shown in Fig. 7, proved better adapted to 
the traffic. They have circular ends for foot-plates, 
and have also water tanks for condensing the exhaust 
steam. The motion being all outside made it very 
accessible for cleaning and repair; but being so near 
the ground it got very dirty, and the wear on this and on 
the horn-plates from the same cause necessitated very 
frequent adjustment. In addition to case-hardening those 
parts usually case-hardened, it was found a great im- 

rovement to have the eccentric sheaves and straps case- 

rdened, and also the big end crankpin bearings. 

The difficulty in finding an engine suitable for the duties 

uired led the author to apply himself to overcome the 
Objectionable features of these three classes of engines, by 
designing an entirely new form of engine which should 
combine the best points of each and avoid their defects. 
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Tn thinking the matter over, it occurred to him that a 
good arrangement with springs could be made by placing 
the cylinders and crankshaft horizontally above the 
boiler, and that the motion could communica’ 
through vertical coupling-rods from the crankshaft to the 
main driving axle, the upper and lower axle-boxes being 
connected together by alink which would keep the centres 
at a fixed distance. 

In the carrying out of this design, sundry difficulties 
presented themselves. The first of these was the con- 
necting together of the upper and lower crankpins in such 
a way as to allow for the oscillation of the two shafts, 
due to defect in the road, without interfering with the 
true bearing of the brasses on their respective pins. The 
question arose how much oscillation it would be necessary 
to allow for; and it was considered that a play of gin. 
would be sufficient to allow. In the inclined position due 
to this amount of play, it is astonishing how much out of 
line the two shafts appear. To overcome this difficulty 
the author adopted the expedient of thinning down the 
ends of the coupling-rods near the crankpins (as shown 
in Fig. 27 of the two-page plate, illustrating this engine, 
opposite page 522 of vol. xxxiv. of ENGINEERING), 80 as 
to allow of their springing, while at the same time 
making them sufficiently broad to retain the necessary 
sectional area for strength. 

The second difficulty was the adjustment required for 
the wear that was likely to take place in the top axle- 
boxes, owing to the thrust of the vertical coupling-rods, 
in addition to that due to the forward and backward 
thrust of the pistons, This has been overcome by the 
arrangement of brasses shown in Figs. 8 to 11 (page 522, 
vol. xxxiv), As the vertical and horizontal thrusts, and 
consequent wear, are on the whole about the same, the 
side cod pieces are made to a right angle, so that when 
adjusted they close in the bearings equally both vertically 
and horizontally. 

A third difficulty that presented itself was how to avoid 
the use of horn-block guides, which had been found to be 
a constant source of trouble and expense. It had to be 
bornein mind that the pull of the engine, the side oscilla- 
tion, and the thrust of brake-blocks, had all to be provided 
for. The arrangement shown in Figs, to 35 was 
found to get over this difficulty. The axle-boxes of the 
carrying wheels do not slide in horn-plates in the usual 
way, but have vertical play to the extent that the spring 
frame will allow; and the brass linings are turned as 
parts of a cylinder, for allowing the axles to adjust them- 
selves in case of an unequal lift on either side of the 
engine. It will be observed that this bogie has to transmit 
the pull of the drawbar only, and not the forward and 
backward pressures from the pistons. 

The general design of these locomotives is illustrated in 
Figs. 1, 2, and 3, from which it will be seen that great 
facilities are given for getting out the wheels and axles, 
whilst the cylinders and motion being kept on the top are 
quite out of the dirt and are most accessible for clearing 
and repair. 

In order to avoid bolting the cylinders to the boiler, the 
frames, each in one plate, are carried the full height to 
allow for stays both below and above the boiler, and the 
cylinders are bolted in between them, the motion-plate 
forming a stay much in the usual way, but above the 
boiler instead of below. The independent spring-frame is 
formed of eight steel leaves in four pairs, two on each 
side, one pair on the top of each pair of axle-boxes, and 
the other pair under the bottom ; it is attached to back 
and front stays, so that by removing the pins and 
coupling-rods, and lifting the engine, this spring-frame 
with wheels and axles ra | brake gear can be run out, and 
every part of it is then accessiblefor examination andrepair. 

The upper or crankshaft axle-boxes are provided with 
horn-plates, and are each connected with the spring-frame 
by a link having the pin in the upper end lengthways of 
the engine, and in the bottom crossways, as shown in 
Figs. 8 to 11, which allows the lower axle-box to lift verti- 
cally and the upper one at an angle, thereby giving freedom 
for oscillation. 

The weight of the engine and boiler is transferred to 
the axles through pillars bearing on plate-springs which 
are fixed on the spring-frame, one over each axle. 

The brake gear consists of one cylinder having two 
pistons, between which steam is admitted. The forward 
piston puts the brakes on the back of all four wheels, and 
the back piston puts the brakes on their forward sides. 
When steam is shut off the brakes are withdrawn by the 
pressure of four springs. The application of the brakes, 
it will be seen, does not bring any strain on the coupling 
between the spring-frame and the engine-frame. The 
brake cylinder is made with such a length of stroke that 
it will just wear out the brake-blocks, which are of cast 
iron ; so that there is never any fitting or adjustment of 
the blocks, but they are simply renewed when worn out. 

The boiler is of Ramsbottom type, with a barrel 2 ft. 5 in. 
in diameter inside, having sixty-four tubes of 2 ft. 108 in. 
length and 1} in. outside diameter. The heating surface 
in the tubes is 72.61 syuare feet, and in the firebox 13.75 
square feet, making a total of 86.36 square feet. The 
working pressure is 180 lb. per square inch, 

The cylinders are 7 in. in diameter and 8} in. stroke; 
and the slide valves are circular, 

The wheels are 1 ft. 10 in. in diameter, on a wheel base 
of 3 ft. The weight on the leading pair is 3.6 tons, and 
on the trailing pair 3.8 tons, making a total weight of 
7.4 tons. 

The drag hooks’ are made as shown in Fig. 1, and are 
centred as near the centre of the engine and as low as 
possible, in order to facilitate passing round small curves, 
The back and front foot-plates are made with rounded 
ends struck from the same centre. The hooks are pro- 
vided with safety bridles or shackles to prevent the 
couplings from jolting out while running; they are un- 
coupled by simply lifting by the shackle. 





Tip Wagons.—A manufacturing firm is differently 
situated from a public carrying company in having to a 
vide only wagons adapted to its own requirements, which 
are more clearly defined and more easily ascertained than 
when the wants of every description of traffic have to 
be met. In the case of an existing establishment where 
the old buildings were not laid out for such a contingency 
as a railway, the necessarily sharp curves and narrow 
openings and probably low headways will very much affect 
the design of rolling stock. Inthe present instance 5ft. 
in width, 8 ft. in length, and 6ft. in height, on a wheel 
base of 3 ft., were the limits not to be exceeded with the 
four-wheel tip wagons (illustrated on page 624 of vol, xxxii. 
of ENGINEERING), and which are specially designed for 
carrying grain, coal, ballast, &c., and consequently are well 
adapted to the requirements of a brewery or other manu- 
factory where the quick loading and discharging of loose 
material is required. The object of this arrangement is to 
get as large a body as possible, and at the same time a sufti- 
ciently great angle for the complete discharge of the load. 
The wagon has a capacity of 80 cub. ft., and weighs 15 cwt. 
It is without doors and their necessary hinges and fasten- 
ings. The body, which is made of }-in. plate, is suspended 
on the two end frames by means of rollers, and the centre 
of gravity when empty, or when loaded full, is above the 

ath on which these rollers can move transversely. The 
dy is kept in vertical position by spring fastenings 
catching in the castings on the buffer beam, and these 
castings also serve to relieve the end frames from shocks 
due to shunting. 

When loading with material to be shovelled from the 
ome level, the fastenings are pulled out of the catches 

y the chain at the side opposite to the loading, and a 
slight additional pull causes the rollers to rotate, which 
they readily do, being urged by the extra weight of the 
upper part of the body. The centre of gravity being thus 
moved on one side of the centre of suspension, the body 
remains inclined, as shown in dotted lines; but as the 
load accumulates in the bottom, it becomes vertical again, 
and the catches are caught and held by the castings. For 
discharging a load, it is only necessary to pull the chains 
attached to the spring catches until the body is released, 
and then to give it a slight tilt; and as the centre of 
gravity is high, the body will tip itself over until the 
springs are caught by the top of the frames, in which 
position the sloping side of the wagon gives a sufficient 
angle of discharge for all brewery materials or products. 
The top catches are indispensable, inasmuch as, should 
the material not all run out at the moment the extreme 
angle of tip is reached, and some portion of it be retained 
at the bottom, the centre of gravity will then be below 
the centre of the rollers, and a considerable force will be 
required to bring the body again to the angle of tip and 
hold it there until the contents are discharged. 

The coupling bars are suitable for both pulling and 
pushing. The centres on which they turn are of course 
the points vertically and horizontally at which the greatest 
effort is exerted to pull the wagons off the line when pass- 
ing round a sharp curve. Consequently the lower these 
centres can be got and the nearer to the middle of the 
wagon’s length, the better. In this respect the present 
coupling, although it gives satisfaction, might be improved. 
Like those of the engines, the wagon couplings are pro- 
vided with shackles to prevent them from becoming un- 
coupled. hen the wagon is used for perishable material 
a pole is passed through the holes of the bar at each end, 
and a tarpaulin cover is added over all. 

Bogie Wagons.—In addition to these four-wheel wagons 
for carrying in bulk, wagons are also required for the 
larger materials which could not be accommodated on 
four wheels with such a short base. For this traffic a 
platform wagon mounted on two bogie frames is used, 
as shown in Figs. 8 and 9. Its weight is about 28 cwt. 
The bogie is made simply of two longitudinal timbers 
resting on the axle-boxes, with a piece of transverse 
plate bolted across, to which is rivetted the centre 
carrying the platform beams. It was thought advisable 
to # in side rollers, so that in case of excessive 
load on either side the roller will come into play. The 
coupling bars are at the same height, and the same in 
every respect, as those used on the four-wheel wagons, 
and are fixed to the bogies and not to the body of the 
wagon. 

Haulage Truck.—This mere is designed with a view 
to enable the existing small engines to be employed, thus 
saving the expense of two shunting locomotives of the 
5 ft. 3in. Irish gauge, and avoiding the need of a second 
shed. It was considered that for the slow speed required 
one of the small locomotives would quite equal to the 
work to be done ; and thus far the plan is found to answer 
its purpose well. The mode of using one of the small 
narrow-gauge engines for hauling broad-gauge wagons on 
their own line is shown in Figs. 10 and 1]. The engine 
is lifted by hydraulic power upon a broad-gauge haulage 
truck having four wheels, on which the wheels of the 
engine rest ; and on the countershafts carrying these 
wheels are pinions, gearing into spurwheels on the shafts 
of the truck carrying wheels. The ends of the two 
countershafts rest in two movable frames, which bring the 
weight of the engine upon the truck axles. The weight of 
the body of the truck is taken on the axles by springs. The 
weight of the truck is between 8 and 9 tons, making with 
the engine about 16 tons; and the gearing is two to one, 
which thus gives to the combined engine and truck about 
double the hauling power possessed by the engine alone. 
The bearings in the movable frames are constructed in the 
same way as in the locomotive already described, and 
allow of the axles getting out of parallel with each other, 
but still having a fair bearing in their brasses. There will 
at times be a very slight degree of twist between the 
pinions and spurwheels; but this does not amount to 
anything material. . 

Trafic.—The total traffic at present is about 1500 tons 





per day. In most cases the roads have been laid out at 
the brewery with the view of working in circuits. In the 
distribution of the empty casks, for instance, an engine 
with nine unloaded bogie wagons leaves the washing shed 
at C (page 250 ante); goes tothe repairing shed, where it 
hooks on in front a loaded wagon and leaves one unloaded ; 
proceeds to the magazine for new casks, and again hooks on 
a loaded wagon and leaves one unloaded ; and so on to the 
different yards and banks for receiving empty casks from 
the city and canal delivery brought by drays, from the 
railway delivery brought in wagons on broad-gauge lines, 
and from the river delivery brought on bogie wagons 
hauled by horses ; unilit has gathered nine full wagons in 
front and has left nine empty ones at the station to be 
filled. Now it comes down one side of the triangle at D, 
and up the other side, past the points which put the 
engine in front of the load ; and thence goes forwards to 
the washing shed, where are the last nine wagons left full, 
and by this time unloaded. ‘These are hooked on in 
front of the engine, which again goes the round as hefore. 
In this manner about 8000 casks can be transferred from 
their several points to the washing shed in ten hours by 
one engine-driver and conductor and twenty-seven wagons; 
and this is often done in that time, in addition to the 
return of faulty casks to the repairing shops. 

Signals.—These are scarcely needed with such slow 
speeds and short runs, and are used in only two places, 
namely, a little outside each end of the spiral tunnel. 
Their construction is shown on the diagram, Fig. 12, and 
is as follows: At each end of the line to be blocked or 
cleared there is an overhead lever rocking on a centre 
over the middle of the line, with a hanging piece of rope 
attached to its lower end, and a weight on its upper end. 
The two levers are connected by a wire, fixed to a point a 
little above the centre of each ; and two ropes, one near 
each end of the tunnel, are hung from this wire to within 
reach of the engine-driver. When the two levers lie with 
their weighted ends inclined towards each other, the road 
is clear. When either lever is me over so as to lie 
parallel to the other, the road is blocked. The weight on 
each lever is such that, should it be thrown over by the 
driver entering at one end of the line, a driver at the other 
end would not have power to pull it back, because he 
would have to lift the weight at his own end as well as 
that at the opposite end, and the two together are too 
heavy for him to do so. The three following cases will 
explain the working. 

irst, should a driver entering at one end find that the 
lever at his end is over with the weight looking towards 
him, he knows that the line is blocked, and he waits till 
the driver who has blocked it clears it again ; which is 
done, on leaving the opposite end from that at which he 
entered, by catching the hanging rope attached to the 
wire. The pulling of this stretched wire, which is done 
while the train is in motion, will pull over the blocking 
lever at the entering end, and will thus clear the line, 
which cannot be effected by pulling at the lever itself at 
the outgoing end of the line. The driver who has been 
waiting then follows, having first blocked the line again 
himself at the entering end. ; 

Second, should a driver coming to the signal find that 
the lever is apparently in “‘line clear” position, he tries 
to block it; but should he be unable to pull it over, he 
knows that there is some one coming in the opposite direc- 
tion who has thrown the opposite lever over to block. He 
then backs into a siding to get out of the way of the 
driver coming in the opposite direction, who, when he 
comes to the rope hanging from the stretched wire, catches 
it, and so clears the line. The first driver then throws his 
own lever over to block and proceeds. 

Third, should two drivers come to the signals at the 
same time, one at each end of the line, then whoever pulls 
his lever over first has got the road to himself. 

Asthe men know that their situations, and perhaps 
their lives, depend on the regular working of the signals, 
there is found to be no trouble with them. In the cases 
of local traffic, like that of the cask-washing and the re- 
moval of grains and malt, a conductor accompanies the 
train, shifting the points and signalling with a flag; and 
when passing through the public thoroughfares he carries 
out the requirements of the Board of Trade and other 
public authorities. 





VioTorian Raltwayrs.—Traffic on the Victorian railways 
is greatly increasing, and the commissioners propose to 
a in the rolling stock fifty new bogie passenger carriages 
for use on the suburban lines. Amongst other rolling 
stock at present under order are ninety passenger carriages, 
thirty locomotives, and a few tank engines. Twelve 
months since tenders were let for the construction of 1000 
trucks, nearly all of which have been delivered. 


Tur Future or New Yorx.—The future of New York is 
dealt with by Mr. A. H. Green, ex-comptroller and ex- 


whose offices contributed largely to 
Mr. Green predicts the 

rate limits of New 
ing’s County, Flush- 


park commissioner, 
the laying out of Central Park. 
eventual absorption within the cor 
York, of Westchester, the whole of 
ing, Newtown, and Jamaica, in Queen’s County, and all 
Staten Island. These absorptions would give New York 
an area of about 320 square miles. London has an area 
of 687 square miles. Mr. Green would remove all obstacles, 
open ways, build bridges, and make it cheap and convenient 
for everybody to live in New York. Hesays: “ From 
the easternmost point of Staten Island to the northerly 
line of the city, being the southerly line of Yonkers, would 
be 32 miles. Irom the Battery to its extreme northerly 
line would be, say, 18 miles, and from the Hudson to 
the easterly line of Flushing would be about 7 miles. 
We cannot keep too constantly in mind that New York is 
and is to be the great manufacturing centre of North 
America,” 

















Oct. 12, 1888.] 
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STEAM ENGINES. 


7729, C. H. Benton, London. Improvements in 

h-Speed Steam and other Engines. (8d. 2 Figs.) 
May 27, 1887.—The valve gear is not peculiar to this invention, 
and is not shown in the figure. The piston is made in two parts, 
6 and 7. To the part 7 is attached a hollow piston-rod 9 and 
crosshead 14 with a connecting-rod in two parts 17, 17, joined to 
the ‘crank 20. To the other part 6 of the piston is attached a 
piston-rod 8 joined to the crank 20 by means of a second crosshead 
15 and a second connecting-rod 18. The piston-rod 8 passes 
through the part 6 of the piston and through the hollow piston- 
rod 9. The steam admitted through the port 10 transmits its 
power to the crank by causing a state of tension in the part 7 of 
the piston and its connections, and the steam admitted through 
the port 5 causes a state of thrust in the part 6 of the piston and 
its connections. The engine is therefore double-acting, but no re- 
versal of strains takes place. The crosshead 15 is placed within 
the crosshead 14, and the angular thrust of the connecting-rod 18 





is taken by the hollow piston-rod9. Fixed to the part 6 of the 
piston is a plunger 3 working in an auxiliary cylinder 1, which has 
ports 4 communicating with the atmosphere. On the outward 
stroke the part 6 of the piston and its connections are kept in 
thrust by the pressure of the steam; on the return stroke they 
are kept in thrust at first by the inertia of their weight, and just 
after the middle of the stroke is passed the end of the sears 3 
closes the ports 4, and then compresses the air in the auxiliary 
cylinder 1, thus maintaining the state of thrust in the part 6 of the 
piston and its connections throughout the return stroke. Theend 
of the auxiliary cylinder has a port 2 fitted with a valve to open at 
the starting of the engine. The crosshead 14 is cylindrical and is 
provided with a piston 11 working in an auxiliary cylinder 12 and 
serving to keep the part 7 of the piston and its connections in a 
state of tension. peration is logous to that of the similar 
device connected to crosshead 15. The cylinder 12 has ports 13 
and 16 corresponding with the ports 4 and 2 respectively of cylinder 
1. (Sealed July 20, 1888). 


8057. J. M. McCulloch, Garston, Lancaster. Im- 
provements in Link Motion for Steam Engines, (8d. 
1 Fig.) June 4, 1887.—This invention has for its object a link motion 
having a single eccentric to do the work hitherto done by two, and 
also to avoid the “slotting” or dancing movement of the block in the 
link, The link Ais curved inward to a radius equal to its distance 








from the eccentric B or shaft S, and is attached by rods D, D to 
projections C on the eccentric B. On apin E in a bracket F on 
the eccentric strap works a short radius link G linking the eccen- 
tric to a fixed point H at right angles to the centre line of the 
link motion. The slide block I is linked by a pin directly to the 
valve rod J. The link A is operated a = the medium of suspen- 
sion links K by the reversing lever M. (Sealed July 6, 1888). 


9236. J. Griffiths, Newport, Mon., and J. M. Anthony, 
Sneyd Park, Gloucester. An Improved Equilibrium 
Piston Slide Valve. [8d. 2 Figs.) June 29, 1887.—Supported 
at each end in bearings in the ends of the outer steam chest a and 
at different points throughout its length in an inner steam chest 
b, isa tube c perforated towards each end and above the middle 

rt d and e and above the middle port f. The chest bis divided 

nto compartments corresponding to the ports of the cylinder. 
Extending through the tube ¢ is the valve spindle h on which 
are centred a pair of pistons i and j fitting the tube. Steam 
admitted to the outer chest a by be ae g circulates about 
the exterior of the inner chest b, and passes into the tube 
¢ through -the perforations at each end. The steam acts 
equally against both pistons ¢ and j, and as the spindle h 
is procated in the tube by the action of an eccentric 
connected to the same and carried on the driving shaft, the 
valve pistons i and j admit and exclude the steam to and from 


ENGINEERING. 
through the ports d and ¢ alternately, and thence through the 
tube ¢ into the middle port f which communicates with the ex- 


haust pipe. The valve pistons i and j are shown composed of two 
separate discs, each fitted with packing rings. These discs are 
adjustable on the spindle h to admit of adjustment of the cut-off. 
The direction of the motion of the engine may be reversed by 
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reversing the direction of admittance and exhaust of the steam, 
t.e., admitting the steam into the pipe in communication with 
the middle port f, and allowing it to exhaust through the ports 
d and é, and the ends of the tube c into the outer chesta. (Sealed 
July 18, 1888). 


9418. 8S. 5. Younghusband, Dar Durham. 
Improvements in the Valve Gear of Steam Engines. 
6 Figs.) July 2, 1887.—In the improved valve gear a vari- 

able degree of expansion is obtained wine altering the lead, 
and the engine may be reversed with a single fast eccentric. The 
single eccentric B is fast on the crankshaft A and is placed with its 
throw in line with or diametrically opposite to the crank. Dis the 
slide valve. The eccentric rod C is connected to the lower end /, 
of a lever F to the upper end f? of which is connected the valve 
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spindle connecting-rod d. A rod G has one end jointed to a slide 
tock working in the slot link E, and its other end jointed to the 
lever F at a ye Jf which constitutes the fulcrum of the said 
lever. A rod H is jointed at c to the eccentric rod, and serves to 
transmit the angular or sidewise motion of the eccentric rod to the 
link E, which is thereby oscillated on its fixed centre e. The lever 
F is supported by a radius link I working on a fixed centre. The 

ear is reversed by means of the bell-crank lever K. The lead is 
oocmined by the radial distance of the centres /, f? of the lever 
F. (Sealed July 13, 1888). 


10,184. W. Clarke, J, B. Furneaux, and C. Dowsen, 
Gateshead-on-Tyne, Du . Improvements in 
Steam Pumps. [lld. 24 Figs.) July 20, 1887.—This inven- 
tion relates to improvements in the construction of steam or 
power pumps of the kind described in specification of Patent No. 
6006 of 1887. The present improvements consist in so arranging 
the two steam cylinders and their respective pistons, that each 
piston by means of recesses in its periphery shall form a steam 
admission and exhaust valve for cerry the piston in the other 
cylinder. The recesses in the pistons and corresponding separate 
admission and exhaust ports are so as to obtain positive 
cushioning at the end of each stroke ; and also are so placed as to 
allow of a considerable reduction in the length of a. and 
without the use of separate valves, tappets, or equivalent devices. 
(Sealed August 8, 1888). 


10,839. G. G. Rhodesand J. 8S. Critchley, Bradford, 
and N. Wood, Sowerby Bridge, Yorks. Improve- 
ments in Beam Engines. (84. 2 Figs.) August 8, 1887.— 
Inventors claim the conversion of a compound beam engine into a 
triple-expansion engine by the addition of a cylinder working 
directly on tothe beam. Also the conversion of a single-cylinder 
beam engine into a triple-expansion engine by the addition of two 
= working directly on to the beam. (Sealed August 17, 
1888 


11,617. J. F. Thompson, Sunderland, Durham. 
vements in Steam Engines. jlld. 6 Figs.) 
August 26, 1887.—The improvements consist in the use of an 
auxiliary engine for operating the valve of the main engine, the 
valve of the auxiliary engine being operated from the crankshaft 
of the mainengine. ( October 5, 1888). 


STEAM BOILERS. 


J. E. Barwick, St. Peter’s, Kent. Improve- 
d Connected with the Heating of Steam 
Generators and Water Heaters by Kilns. (8d. 4 Figs.) 
May 18, 1887.—This invention has for its object the utilisation for 
the production of steam of the heat se in the manufacture 
of lime in kilas, into the top of which the crude material is fed 
from time to time, together with coke or other carbonaceous 
material, and from the lower end of which the product is drawn, 
so that the process is continuous. a@ is the boiler shell ; b is the 





central fire chamber surrounded by the water space c; d,d are 


the apertures for the introduction of the fuel ; ¢ is the chimney for 
the escape of the gaseous products of combustion. When the 
boiler is constructed with the view of burning good lime for sale 
or use, the heating surface of the boiler consists only of those 
parts containing the fire and of the dome over the fire as shown 





the ports d and ¢ in regular succession. The steam is exhausted 





in Fig. 1. When it is desired to obtain a rp amount of heat- 
ing surface, a water chamber or bridge f of Y 


-shape or U-shape is 


formed across the upper part of the firebox or kiln as shown in 
Fig. 2. (Sealed July 27, 1888). 


7402. J. Smith, London, and D. Cowan, Lewisham, 
Kent. Improvements in Steam Generators, (8d. 38 
Figs.) May 21, 1887.—In the improved boiler a double return 

the heated gases from the furnace is obtained. A A are the fur- 
naces, B the combustion chamber, C a lower combustion chamber 
or flue, DD are tubes for the passage of heated E is a flue 
in front of the boiler, F F is a collar in front of the furnace, G G 


are an r series or nest of tubes for the nee of heated 
gases ; an upper combustion chamber, and I the uptake; K 
is a division chamber having a water space and extending across 


the boiler to within a short distance on each side of the combus- 





tion chamber, N is anaperture for the admission of air for insur- 
ing complete combustion and through which a forced ——- 
may be introduced into the lower busti hamber C. e 
flames and heated gases pass from the furnaces A into the com- 
bustion chamber B at back; they then return through the lower 
flue C and lower nest of tubes D into flue E in front of boiler, pass 
around collar F, and thence rise and enter the upper series of tubes 
G which they traverse, and pass into the upper chamber H and 
away through uptake I. (Sealed July 27, 1888). \ 


7835. J. S. Fairfax. London. Improvements in 
Boilers, Fluee and Furnaces, and in the Plates 
Used in Constructing the same. [lld. 21 Figs.) May 28, 
1887.—The improvements consist broadly in constructing boilers, 
flues and furnaces, and the large tubes, of a number of plates 
rivetted together through flanges formed on the said plates. 
(Sealed August 3, 1888). 


8172. W. Ambler and W. O. Blackburn, Bradford, 
Yorks. Improvements in or relating to Steam 
Boilers. (8d, 2 Figs.) June 7, 1887.—This invention is espe- 
cially applicable to Lancashire and Cornish boilers, The improve- 
ments consist in constructing the main flue 3 in sections 4 of a 
cotrugated formation united by plain cylindrical sections 5, and 
fitting therein an auxiliary cylindrical or conical boiler tube 6, 
which is similarly com {of corrugated sections 7 and plain 
cylindrical sections 8. This auxiliary boiler 6 is arranged longitu- 
dinally of the flue 3 and nearer the upper part of the same. It 
communicates with the waterin the main boiler 9 surrounding the 
flue 8, by means of short connecting tubes 10 leading from upper 





























and lower parts of the plain tubular portions of the auxiliary boiler 
through the flue to opposite of the plain cylindrical portions 
of the flue, The tubes 10 are designed to effect an efficient circula- 
tion of the water in the main boiler through the auxiliary boiler, The 
flame passing along the upper part of the flue is obstructed and 
deflected and compelled to pass around and below the auxiliary 
boiler and in contact with the lower portion of the flue. To assist 
in effecting the complete combustion of the furnace gases a 
limited quantity of air is admitted by small tubes 14 leading from 
the outside of the firebox front 11 immediately under the apex of 
the firebox 12 to a position beyond the bridge 13. This air gets 
thoroughly heated in its — along the tubes defore it mixes 
with the furnace gases. ( July 20, 1888). 


9121. P. Oriolle, Nantes, France, Improvements 

Steam Boilers. (8d. 3 Figs.) June 27, 1887.—This in- 
vention relates to a tubulous or water tube steam boiler in which 
the fire space is inclosed by water tubes and water walls without 
any brickwork, and in which the water tubes are arranged closer 
together the farther they are from the fire space, so that the area 
of the flame 7 is gradually diminished towards the chimney. 
(Sealed July 6, 1888). 

10,061. R. Warner and 8S. B. Goslin, London. 
provements in Hea’ ig for Water and 

(ls. 8d. 13 Figs.) July 18, 1887,—This invention relates 

to a boiler with flow and return pipes for hot water heating appa- 
ratus, and formed with an inner furnace flue and terminal end 
water space and side or bottom outlets from the inner furnace 
en its back end beyond the furnace bridge. (Sealed July 

° \ 


STEAM BOILER FURNACES. 


7628. H. Walker, Birmingham. Improvements in 

pap ee By Ef a 
’ an es, an 

the like, for Various P {ls. 6d. 28 Figs.) May 26, 
1887.— invention relates chiefly to the improved construction 
and arrangement of “‘ regenerator arches” or blocks of refractory 
material having divisional internal passag ing upwardly and 
underside holes leading from these passages, placed at the rear of 
the furnace —— with the object of promoting combustion and 
preventing the formation of smoke. ( July 20, 1888). 


15,810. D. McQueen, Wishaw, Lancaster. Im- 
pees in Boiler Furnaces. [8d. 10 Figs.) Novem- 

r 18, 1887.—A deflecting wall and sinuous flue are arranged in 
conjunction with air ducts admitting heated air at the rear of the 
firegrate. (Sealed June 1, 1888). 


GAS ENGINES. 


71350. J. Faber, Elberfeld, Germeny. Improve- 
ments in GasMotors, [lld. 19 Figs.) 1 .y 20, 1887.—These 
improvements relate to gas motors with great of rotation. 
a, b, ¢ are three pistons open on the inside; their pistons i, k, J 
drive the common crank: m by means of connecting-rods. 
The crankshaft m has its bearings in a hollow vessel n, which 
is formed by the frame of the engine, and serves as the space 
for mixing the gas with atmospheric air. The motion of the 
connecting-rods of the crankshaft produces a thorough mixin 

of the air and contained in the vessel mn. The pump piston ‘at 
is connected with the shaft m by means of the rod e!. During the 








downstroke of the pump piston the gas in the p cylinder is 
compressed and force through the channei to the. delivery 
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valve f, and from there through the channel k? into a pressure 
vessel g. During the downstroke the — sucks up another 
charge of gas and air through the channel f into the spacen. The 
air and gas pass through the valve e from the pipes 05 and of 
respectively, and enters through the suction valve g? and channel 
g'.. The compressed mixture passes from the pose g to the 
cylinders through the valve h, which is opened to start the engine. 
The mixture passes through the chamber k! and channel l' into the 
annular groove m4, and thence through thechannel n' to the delivery 
valve r, The same arrangements are made fot the cylinders b and 
¢. As soon as the piston 1 has forced (during its t) the com- 
bustion gases out of the cylinder a, and the piston has commenced 
its downstroke, the valve 7 is opened by the pressure in the space 

, Ki, U', mA, n', and explosive mixture is drawn in till the piston 

as almost reached the middle position, By this time the ignition 
slide valve t on the crankshaft has turned so far that the channel s 





is brought into connection both with the channel y of the cylinder 
a, and with the opening v of the cover w. The flame 2 burning 
in front of the opening v ignites the mixture in the cylinder a, 
and the piston i is forced downwards. The valve 7 is immediately 
closed by the force of the explosion. When the piston ¢ has 
reached its lowest position, the burnt gases pass through the 
channel z into the rotating slide ¢, whence they escape through 
the channels a!, a' and pipe c' into the open air. This arrange- 
ment comes to bear with each of the cylinders a, b, cin succession. 
During the ascent of the cylinder pistons, all the combustion gases 
are forced out of each respective cylinder. The power and speed 
of the engine are regulated by controlling the Cr rape pang 9 pep 
between pipes o4 and q' by means of a piston slide p', so that more 


— gas can pass into the mixing vessel n. ( June 22, 
1888). 

10,176. A. E. J. Hahn, Frankfort a/M, Germany: 
Improvements in Carburetters for Gas Motors and 


for other Pu . (8d. 7 Figs.) July 20, 1887.—Air or 
gas is carburetted according to this invention without the need 
of application of heat by being caused to pass through a sheet of 
absorbent material coiled or wound in the carburetterand soaked 
with benzine. (Sealed August 10, 1888). 


11,503. C. D. Abel, London. (The Gasmotoren Fabrik 
Deutz, Deutz, Germany.) Improvements in Motor En- 
gines worked by Combustible Gas, Vapour, or Spray 
and Air, (8d. 7 Figs.) August 23, 1887.—Applicant ms a 
gas motor engine working with a compressing space and with a 
eycle of four strokes, in which the residual products of combus- 
tion remaining in the ogaees are first expelled by a charge of 
atmospheric air, after which a variable charge of combustible gas 
with or without admixture of air is admitted to mix with the 
charge of air, which supply is capable of being cut off at a variable 
point of the suction stroke, so that the combustible charge will be 
expanded below atmospheric pressure during the completion of 
that stroke and is compressed during the return stroke, Also in 
combination with the cylinder, a closed air oompacerine Space 
whence air is forced into a reservoir whence it is admitted through 
a pipe and valves into the rear end of the cylinder, partly for ex- 

iiing the residual capers 2 of combustion, and ero | lor form- 
g together with the combustible gas the combustible charge. 
August 17, 1888). 


HYDRAULIC ENGINES. 


15,657. W. Tee, London. Improvements in Hy- 
draulic Engines. (8d. 6 Figs.) November 15, 1887,— 
This invention relates more particularly to hydraulic engines used 
for working the feeders of organ bellows. The operation of the 
improved engine is as follows: Water — pone through the 
ports e*, e!, and moved the valve D to the left as shown, water 
now passes through the ports d', a', to the right-hand end of the 
cylinder A, moving piston B and tappets to the left. As the 
tappet i! recedes from the cam bracket L, the spring m! returns 
the sleeve J to its normal position midway between the two springs 
m and m!, whereby the valve is partially rotated in ite cylinder 
‘E to such an extent that the port d' which did not wholly coincide 
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in the ci f tial direction with the port a' is made to fully 
coincide therewith. By this means the admission of water to the 
motive cylinder A isrendered gradual. The valve remains in the 
same position until, on the piston B nearing the other end of its 
stroke, the tappetistrikes the cam bracket wh P e 
valve D is rotated still further in the same direction 80 as to make 

rts e, €® coincide, and to open port e! to the exhaust cavity d*, 

e valve D is then moved to the right and the same operation is 
repeated for the return stroke of the piston, A regulating valve 
(not shown) serves to control the escape of water through the ex- 
haust so as to govern the motion of the engine and arrest the 
same when the bellows arefull. (Sealed July 13, 1888). 


ENGINE AND BOILER FITTINGS. 


$331. G. _—-. Newton, Chester. ts 
in Steam ure Reducing Valves. [8d. 2 — 
June 10, 1887.—A is the body of the apparatus, B the steam inlet, 











C the valve working upon | tg or trunnions D; E is a connect- 
ing-rod jointing the valve C to the piston-rod F;.@ is the 
working in the cylindrical part H. The part H communicates 
with the external atmosphere by a small perforation in the- cover 
I. A spiral spring K abuts at one end against the collar L, and at 
the other end against the end of the screw M. By rotation of the-| 
latter the tension of the spring may be regulated and the pressure 
of the steam on the delivery side of the valve be consequently con- 
trolled. Aspiral spring O tends to bed the valve and prevent 





leakage, In Fig. 1, the valve is shown closed, the pressure on the 
reduced side P being ee to be working reduced or 
in excess of thesame. On a diminution of this pressure the action 
of the spring K will force down the piston G, and consequentl 
open the valve to admit steam to P, in which the pressure will 
now increase until it balances the pressure exerted by the spring 
upon the piston, whereupon the valve will be ly or wholly 
closed, (Realed July 20, 1888). 


A, Turnbull, G .. Improvements in 
Boiler Feed Regulating Apparatus. (8d. 2 Figs.) 
June 27, 1887.—The improved boiler feed regulating apparatus is 
designed for use in cases in which the boiler is fed @ con- 
tinuously acting pump, the admission of water into the boiler 
being stopped, when there is sufficient water in the boiler, by 
preventing the inlet valve into the boiler from opening, the water 
pumped then ing through a loaded by-pass valve. A lever 
A BC arran within the boiler D has a horizontal arm A con- 
nected to a float E, and a vertical arm B (to suit the position of the 
feed inlet valve F) carrying a be py iy block G which is 
movable between the feed inlet valve F and'a stationary stop H. 























The float E is partly counterbalanced by a weight on a third arm 
C of the lever. The feed inlet valve F is shown as a simple conical 
seated valve which opens by lifting, working in a valve box com- 
municating by a passage M with the interior of the boiler,. The 
wedge-shaped block G is connected to the lever B by a rod N, and 
rests upon the valve. When the water in the boiler is below the 

roper level the thinner part of the block Gis between the valve 

and the stop H above it, and the valve is free to open, but as 
the water rises to the proper level the float E acting on the lever 
A BC makes it move the bloek G so as to place it with its thicker 
part between the valve and its stop, and thus limit or prevent the 
opening of the valve. (Sealed July 6, 1888). 


‘or the ffiing-Box es, 
and such like. (6d. ¥en 1b, ae The improved 
is com of fine notalide ahs eoiled in the form of a coil o! 


oblong section and held together by means of a solution of gutta- 
percha or india-rubber innaphtha. (Sealed August 31, 1888). 


$993. T. Downie. Bootle, Lancaster. Improve- 
ments in Metallic Packings for Piston Rods, Valve 
Rods, and the like. [ 4 Figs.) July 16, 1887.— 
Metallic’packing rings are bored to fit the outside of the rod and 
are split atone or more points of their circumferences. These 
rings are placed in sets and are held against the piston-rod by 
8p. (Sealed. July 27, 1888). 


3347. 8. Matthews, Hendon, Durham. Improve- 
ments in and Conneeted with Water Gauges for 
Steam Boilers. (6d. 4 Figs.) March 5, 1888.—This invention 
relates to improvements in that class of water gauges in which 
ball valves are used. The plug B forming one end of the gauge 
fittings is shown screwed into the end plate A of a steam boiler. 
C isan ordinary gland cock for controlling the connection between 
inside of boiler and gauge. The ball valve E works in a chamber 
D, the bottom of which is inclined towards the boiler so that the 
normal position of the valve E isat the lowest point of the incline 





which terminates in astop H. The gauge glass J' is fitted in the 
ordinary way in a chamber J which is provided with an aperture 
affording communication between boiler and gauge; the area of 
this aperture is controlled by the relative of the spindle 
K as well as by the ition of the valve 
spindle K is holl 


diameter is reduced for 4 short distance 
The outer end of the spindle worksin a nut N with a quick pitched 
thread, The nut N isalso arranged to screw down the gland 0 





upon its . By this means the passage traversing the gauge 
can bee and cleaned without the necessity of disconnect- 
ing the nut and removing the gland and packing. In ordinary 
working the cock C is open, the valve E rests on its seat at the 
bottom of the incline, and the spindle K is in the position shown, 
communication being established between boiler and glass through 
pert L. When it is necessary to blow through for cleaning pur- 
poses the ball is forced into the ition E', but the spindle K is 
arranged with suitable travel to hold the ball off its seat, and the 
flutes L' afford a passage for steam and water past the spindle and 
through port L. On the bursting of the gauge glass the ball E is 
forced by the steam pressure into the tion E! which prevents 
ie of steam and water from the boiler. (Sealed June 15, 


20 We ~~ Steam a 5 Figs.) a. 
en’ 5 14, 
1888.—This invention relates to a novel construction of valve for 
use in those steam in which the of the water of 
condensation is controlled by a valve operated by a hollow ball and 
lever, and has for its object to prevent the sticking of the valve. 
The improved valve comp: a disc A, — of turni 

its axis in contact with a fixed disc E. of the discs is per- 
forated so that by the movement of the movable disc the holes 
may be coincident, as in Fig. 2, when the valve is open, or non- 
coincident, as in Fig. 1, when the valve is . The movable disc 
A is formed upon the end of a short tube B, which is connected at 
its other end to the hollow ball lever C. The holes in the discs 
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are arranged so that when the ball D is in the position shown in 
Fig. 1, they do not coincide, but when the ball sinks they are con- 
centric. Therefore, when the ball floats, the valve is closed, and 
when it sinks the valve opens. When the ball is in the position 
shown in Fig. 1, and full of steam, the valve being closed, the 
steam will condense, and water will enter the hole in the bottom 
of the ball, and cause it to sink and thereby open the valve. Any 
water that may be behind the valve will be forced by the pressure 
of the steam through the valve and up the dip - in the ball 
until the water has been expelled, when steam will enter the ball 
and displace the water in the same. The ball then becomes 
buoyant, and regaining its original position, closes the valve. 
(Sealed June 29, 1888). 


5735. H. H. Lake, London, (J. J. Lowden, Boston, 
Mass., U.S.A.) Improved Means for Separating Grease 
and other Substances from Steam. (8d. 7 Figs.) April 
17, 1888.—The improved apparatus is designed to extract grease, 
grit, and water from the exhaust steam of an engine passing 

rough the exhaust pipe. Referring to Fig. 1, which is particu- 
larly applicable for low-pressure steam, the body A of the 
separator is connected to the exhaust steam pipe C and incloses 
a series of perforated plates D which are capable of being adjusted 
nearer to or further from each other so as to regulate the expansion 
of the steam passing through the same. The steam is prevented 
from entering in a volume by having to through a perforated 
plate E, A curved plate E' is provided to vent the pressure 
of the steam from affecting the action of a hollow float F connected 
by a hollow stem G to a puppet valve H which rests normally on 
a seat I. The float F is ed in its rising and falling movement 
by means of a shortrod K having a bearing in the perforated 
plate E. By the exhaust steam coming into contact with and 
passing through the perforated plates D, the grease, grit, and 


1. 





water suspended in the steam is cause to be deposited upon and to 
flow down the plates D and through the perforated plate E into 
the receiver B. These deposits are prevented from running into 
the holes d by the flangese. When the receiver is full, the float F 
rises, opening the valve H, which allows the contents of the re- 
ceiver to escape into the -= pipe L ; the valve then closes, pre- 
venting all escape of steam. In the modification shown in Fig. 2, 
which is particularly applicable for high-pressure steam, all the 
parts above the pe’ te E are asabovedescribed. Instead 
of the ball float, a bucket F' is employed, supported on the end 
of a forked lever G! fulcrumed on a spind on a proj 
of the receiver B. The bucket is counterbalanced by a 
weight. On the end of the spindle g is a short lever 
m which is connected to the stem of the valve H by a 
A E! with a single central perforation delivers 
grit, and water into the centre of the bucket E!, which, 
when filled, overflows one the any ef 5 fy he a + 4 
bucket floats, and in r opens the valve H, 
contents of the receiver $0 stomps. The bucket then falls and the 
valve closes, (Sealed July 27, 1888). 











United of America from 1847 to the present time, and 
reports of trials of t law cases in the United States, may be 
consulted, gratis, offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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LIQUID FUEL ON LOCOMOTIVES. 


|In fact, the change from using coal and liquid fuel | liquid fuel in the tank, being neatly combined in 


in combination to coal alone, can be—and has been | one fitting, mounted on the back of the firebox, and 


In view of the rapid development which is taking |—made in the middle of a run without incon- 
place in the various branches of the petroleum in- | venience. 


dustries, and the transport facilities which are being | 


The arrangements which Mr. Holden has devised 


afforded by the building of tank steamers, &c., | for burning the liquid fuel are very simple, and will 


very considerable interest attaches to the mode of | be readily understood from the annexed engravings. | the tank containing it being sufficiently elevated ; 
employing liquid fuel on locomotives now being 'From these it will be seen that the ordinary fire- | the supply is regulated by a separate cock to each 
carried out by Mr. James Holden, the locomotive | grate and firebrick arch are left unaltered, the only | injector. 
superintendent of the Great Eastern Railway. That alteration in the firebox being the insertion of a 
locomotives can be worked—and most successfully | couple of tubes about 6 in. in diameter through the 
worked—by the use of liquid fuel alone has been | rear water space, one on each side below the level 


amply demonstrated by the experience of Mr. | of the firedoor as shown in Wigs. 1, 2,and3. To 


Thomas Urquhart, on the Grazi-Tsaritsin Railway | each of these tubes is fitted a liquid fuel injector fire is kept on the grate, and to assist in keeping 
in South Russia, and by the experiments on the | combined with a ring jet for inducing a current of the grate properly covered with a very thin fire, 
| air. 
system has been thoroughly tested. But the con-| injectors is given in Fig. 4, while Fig. 5 isa section. 


Pennsylvania Railway, where Mr. Urquhart’s 


Fig 1. 
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ditions existing in South Russia are eminently 
different to those existing in this country, and in 
the present state of our liquid fuel supply, and the 
irregularities in the market which—probably for 
some little time to come—would be produced by 
any abnormal demand, grave difficulties exist in 
the employment of such fuel on any English rail- 
way in the exclusive manner in which it is so suc- 
cessfully used by Mr. Urquhart. 

These and other practical difficulties have been 
thoroughly appreciated by Mr. Holden, who has 
met them in a thoroughly common sense way. In 
som of altering any of his engines to liquid fuel 

urners exclusively, he has been contented — for 
the present at all events—to use the liquid fuel as 
an auxiliary to, and not as an entire substitute for, 
coal, and while making provision for replacing a 
large proportion of coal by liquid fuel he has left 
the engines fitted with his apparatus fully available 
at any moment to work with coal alone if desired. 








A perspective view of one of Mr. Holden's | 























connected by an internal pipe to the dome. The 
warming pipe above mentioned is only used in very 
cold weather when burning tar or very heavy oils. 
The liquid fuel flows to the injectors by gravity, 


Provision is also made for blowing steam 
through all the oil pipes, &c., and in fact the whole 
of the arrangements are worked out in a thoroughly 
practical way. 

In working on Mr. Holden’s system a thin coal 


lumps of chalk are placed on the grate when start- 
ing work for the day. The ashpan dampers are 
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The best proportions for these injectors and the | 
best disposition of the accompanying ring jet have | 
of course been arrived at after a considerable | 
amount of experimenting, but the arrangement! 
itself is extremely simple and answers its pur- 
pose admirably. The steam is supplied to the 
central jet of the injector, on issuing from which 
it meets the annular stream of liquid fuel which is 
supplied to the injector through the branch shown, 
the mixed steam and spray being discharged through 
several openings in the flattened nozzle (see Fig. 4). 
The steam is supplied direct from the boiler without 
any superheating. 

The ring jet surrounds the front part of the in- 
jector as shown ; by its means a strong induced 
current of air is formed and directed upon the 
issuing jet. One cock regulates the steam supply 
to both injectors ; this cock together with two others 
controlling the ring jets and another which is used 
as a warming cock when necessary for heating the 























kept very nearly closed, nearly the whole of the air 
required for supporting combustion entering either 
through the injector tubes or at the firedoor, which 
is kept open and fitted with an internal deflector 
just as when coal alone is being burnt. It is 
found that when burning the liquid fuel an ex- 
ceedingly soft blast is required, and the blast 
nozzle has to be materially larger than usual. Thus 
in the case of engine No. 193, of which we shall 
speak presently, and which has cylinders 17 in. in 
diameter by 24 in. stroke, the blast nozzle has been 
enlarged to 6 in. in diameter, while the smokebox 
has also been fitted with air valves by which air can 
by admitted near the base of the chimney and the 
exhaustion due to the blast thus diminished. To 
enable the engine to be used as a coal burner, if 
necessary, however, the blast pipe is fitted with a 
supplementary nozzle of the ordinary size, which by 
means of an external lever can be at once brought 
into position. 

The first experiments of Mr. Holden on liquid 
fuel burning were made at the Stratford works of 
the Great Eastern Railway Company on a boiler in 
the department where Pintsch’s oil gas is manufac- 
tured for lighting trains. At these gas works one of 
the products is a tar which it is difficult to dispose 
of at any price, but this is now burnt under the 
boiler, which was fitted with the liquid fuel appa- 
ratus early in 1886. The boiler is a small one of 
the Cornish multitubular type, 10 ft. long by 4 ft. 
in diameter, with a furnace 7 ft. long by 3 ft. in 
diameter, from which 122 iron tubes 1? in. in dia- 
meter by 3 ft. long extend to the back of the boiler. 
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The boiler is worked at 60 lb. pressure, and when 
coal was used the consumption per week (79 hours 
in steam) averaged 68 cwt. 1 qr. 16 lb., or 97.1 lb. 
per hour. With the liquid fuel apparatus the con- 
sumption per week, with 69 hours in steam, has 
averaged 4544 gallons of tar and 2 cwt. of coal, or 
an average per hour of 65.9 lb. of tar and 3.3 Ib. of 
coal, 

The arrangement was next applied to three boilers 
of the locomotive type in the wagon department at 
Stratford, and on these its performance has been 
very satisfactory. The boilers are worked at 80 lb. 
pressure, and the comparative results of a week’s 
working with coal only and with coal and liquid 
fuel in combination have been as follows: With 
coal (Staveley) only the consumption for 634 hours’ 
work, including lighting up, was 156 cwt., or 
275.1 1b. per hour. With the coal and oil in com- 
bination there were used in 604 hours’ work (in- 
cluding lighting up) 55 cwt. of Staveley coal and 
546 gallons of green oil, or an average of 101.8 lb. 
of coal and 99.3 lb. of oil (=9 gallons) per hour. 
With coal only the evaporation was at the rate of 
7 16 lb. of water per pound of coal, while with the 
coal and oil it was 8.91 lb. per pound of the com- 
bined fuels. 

Subsequently the system was applied to a furnace 
in the steam hammer shop, a rivet furnace in the 


boiler shop, a Cornish boiler in the printing depart- 
ment, a six-coupled tank locomotive used for shunt- 
ing purposes, and a four-coupled tank passenger 
locomotive (No. 193). 

In the case of the printing office boiler just men- 
tioned, the apparatus is fitted as shown in Figs. 6 
and 7 annexed, and a comparison of the cost of 
working with coal only in 1887, and with coal and | 
liquid fuel during the present year (the comparison | 


being made for a week in each case), gives the fol- | 


lowing results : 


Coal only Used. 

1887. Consumption during one week from Auguat 15 to 
20 (inclusive), 744 hours’ work, including lighting up= 
Kart. =121.3 lb. per hour. 

ost for 100 hours=12,130 1b. of coal at 11s. per ton= 
21. 19s. 74d. 


Coal, Coke, and Tar—‘‘ Holden’s System.” 


1888. Consumption during one week from June 25 to 
30 (inclusive), 87? hours’ working, including lighting up 
=coal 15 cwt.=19,2 lb. per hour 


=cokelli,, =14.7 ,, os 
Gas tar 280 galls. =35.1 ,, a 
Total wt a 
Cost for 100 hours s. d. 
=1920 lb. of coal at 11s.0d. perton= 9 5, 
=1470 ,, ,, coke,, 9.60, ,, = 6 11 
=E0LD ,, » OF , 2c » = 19 7 
Total £115 2 


The passenger tank locomotive No. 193, which we 
have mentioned above as being fitted with the 
liquid fuel apparatus, has, as we have already 
stated, cylinders 17 in, in diameter with 24 in. 
stroke, and coupled wheels 5 ft. 4 in. in diameter, 
and since it was fitted with the apparatus in March, 
1887, it has been running most successfully, working 
heavy suburban trains of 15 carriages, making fre- 
quent stops, while it has also been employed taking 


main line passenger, averaging about 10 carriages, | place before our readers a further account of the | 
on longer runs, 


Through the courtesy of Mr, 











Holden we have had an opportunity of travelling | 
on this engine, and we can testify to the ease with 
which the liquid fuel apparatus can be managed. 
With the liquid fuel it is found that the steam is 

kept up more easily and steadily than when coal 
alone is used, while the liquid fuel gives especial 
facilities for getting up steam rapidly if required, | 
the pressure being raised from 50 lb. to 140 lb. in 
nine minutes with the engine standing. Engine 
No. 193 is fitted with a liquid fuel tank containing 
210 gallons, and this quantity will, as a rule, 
last for a run of about 200 miles, varying of course 
according to the weight and character of the train 
hauled. Various kinds of liquid fuel have been 
used, and the apparatus appears capable of dealing. 
with any of the ordinary marketable qualities. On 
the occasion of our making a trip on the engine) 
there was being burnt a mixture of one-third 
“‘green” oil with two-thirds tar, and this was 
burnt entirely without smoke or trouble of any 
kind. Roughly speaking the consumption of fuel 
on the engine above referred to is one gallon (or 
11 lb.) of liquid fuel (a mixture of two-thirds ordi- 
nary gas tar and one-third creosote or furnace oil) 
to about 141b. of coal per mile. We subjoin parti- 
culars of a comparative trial of this engine and a 
sister engine No. 194 employed in working the 
same trains, No. 193 burning coal and liquid fuel 


in combination, and No. 194 coal only. ‘* Radford” | 
coal was used in both cases, The trial commenced 

July 12, and concluded July 20, 1888, each engine 

having worked six days. The following statement 

shows miles run, quantity and cost of fuel, &., 

| consumed by each engine during that period : 
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A Course on the Stresses in Roof and Bridge Trusses, Arched 
Ribs, and Suspension Bridges, prepared for the Depart- 
ment of Civil Engineering at the Rensselaer Polytechnic In- 
stitute. By Witt1am H. Burr, C.E., Assistant to the 
Chief Engineer of the Phenix Bridge Company, Mem- 
ber of the American Society of Civil Engineers. Third 
Edition. New York: John Wiley and Sons. 1886. 

ProFessor Burr’s treatise on the ‘‘Stresses in Roof 

and Bridge Trusses” seems to have met with con- 

siderable favour in America, as a third edition of 
the work has been called for in somewhat less than 
six years. In the new edition many alterations 
and improvements have been made, but the work 
still suffers from a want of clearness, rendering the 
author’s meaning occasionally difficult to follow. 
Both publisher and author claim that this work 
is in all its details abreast of the best practice of 
the present day, but this claim is hardly borne out 
by the contents of the volume, as the most modern 
methods of calculating stresses are almost entirely 
neglected. In support of this we may mention that 
no reference whatever is made to the modern applica- 
tion of the principle of virtual velocities to the calcu- 
lation of stresses in arched ribs and other structures 
containing superfluous parts, a method which per- 
haps, received its highest development in Mr. Max. 





Fig. 7. 





Am Ende’s determination of the stresses in the mag- 
nificent roof of the Olympia Hall, West Kensington. 
In another particular the book seems strangely defi- 
cient, as from first to last no mention whatever 1s 
made of cantilever bridges, which are now cominginto 
such general use. Doubtless the stresses in this form 



































Engine. Total Pounds Used. Pounds per Mile. | Total a a ion “ot Cost per 
: | SO caren ~—) picuia Fuel, | Liquid Fuel | Total Cost | Mile in 

Miles — foe aca a.1d Chalk » | and Chalk of Fuel. | Pence. 

No. | Driver. Run. | Goal. a | Chalk. | Coal, ey | Chalk. per Mile. to Coal Used. 
| : =. | 
| | | | per cent. £0. 4. 

| 193 Bryant, J. 9513 13,511) 10,505 | 784 | 14,2 11.0 8 | 26.0 83 91 5 2.28 

| 194 | Hughes, C. iF 1ST7e8! ae Le Rael - | is 29.1 | 9 410} | 2.33 

| Difference in favour of No. 193 engine 0 3 5h 05 





| N.B.—Cost of coal computed 
” 


| 
| ” 


It will be seen from the facts we have stated 
|above, that Mr. Holden’s system of using liquid 
‘fuel is one of very great promise, and it appears 
| to us of especial value for use in cases where it is 
| of importance to be able to at once revert to burn- 
|ing coal alone, as may occur in consequence of 
| fluctuations in the market price of oil or other cir- 
cumstances. In the case of railways, for instance, 
|it is an especial convenience that an engine fitted 
|up for burning liquid fuel can at any time be run 
| with coal alone in the event of it having to work 
|in a district where a store of liquid fuel has not 
| been established. In the case of war vessels 
|also the use of liquid fuel as an addition to 
coal appears to have many practical advantages 
not at present attendant on the use of liquid 
fuel alone. We believe it is intended to exteud the 
application of the system on the Great Eastern 
| Railway, and we hope in due course to be able to 





| results obtained. 





liquid fuel computed at 1}d. per g: 
chalk computed at 5s. 6d. per ton. 


ton 


at 14s. 11d. per . 
allon of 11 Ib. 


of truss can be calculated by applying the general 
formulas given in the book for other trusses, but in a 
volume claiming to be abreast of thetimes, one would 
have expected at least some passing reference to 
this form of truss. It is further claimed that in 
this work ‘‘ instead of making the theories of torsion, 
flexure, &c., as is usually done, pure assumptions, 
those theories are shown to be simply logical ex- 
pressions of Hooke’s law, combined with the ele- 
mentary principles of statics, applied to particular 
manifestations of external forces or loads.” With 
respect to this statement it may be remarked that 
the proofs are in many cases lacking, and in others 
incomplete, an arrangement that may be satisfac- 
tory to American readers, but will hardly be ap- 
preciated by students on this side of the herring- 

ond. 
. As usual in most works of this kind, the volume 
commences with the discussion of a simple tri- 
angular truss loaded at the apex, and thence pro- 
‘ceeds to the consideration of trusses of a more 


| 
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complex form, the analytical methods being almost 
exclusively adopted. This system of calculation, 
though satisfactory enough for the treatment of 
trusses with parallel booms, becomes somewhat com- 
plicated when this condition is not satisfied, and 
in these cases the author attempts the applica- 
tion of the graphic methods. But as the general 
theory of reciprocal figures is entirely omitted, 
the unfortunate student, who relies on Mr. Burr, 
is deprived of his surest guide to the neat and 
accurate use of this system of calculation. More- 
over, on page 119, the author makes a dis- 
tinct misstatement in asserting that there is any 
ambiguity with regard to the stresses in the form of 
truss there considered, the reciprocal figure of which 
can easily be drawn without necessitating any such 
assumption as that made in the text, which, though 
correct in the particular instance given, is by no 
means universally so. 

The question of wind pressure on roofs is treated 
very incompletely, but for this the author can 
scarcely be held responsible, as experiments on this 
point are much needed, more particularly with 
reference to the degree in which the pressure is 
influenced by the deflection of the air current due 
to the vertical walls of the building. 

From the consideration of roofs the author pro- 
ceeds to the case of swing bridges, which are 
treated of at some length. A variety of conditions 
are taken, and the reactions at the piers determined 
for each by an application of the theorem of three 
moments. Curiously enough, however, no attempt 
is made to apply this formula to the case of a beam 
with a variable moment of inertia, though this is 
the case most frequently occurring in practice. 
This problem is, no doubt, of some complexity if 
treated by the purely analytical methods, but this 
intricacy disappears if the semi-graphic methods 
indicated in Cotterill’s ‘‘ Applied Mechanics” are 
adopted. Another point which the author does 
not sufficiently emphasise is, the importance of 
having all the points of support exactly at predeter- 
mined levels. 

Arched ribs are next considered, the method 
adopted being novel and of considerable ingenuity, 
but its apparent simplicity is delusive, whilst it can 
lay no great claims to accuracy. The plan is semi- 
graphic, and requiring only one deflection polygon 
tobe drawn. This chapter is of necessity prefaced 
with some remarks on bending moment curves, 
which would with advantage have appeared earlier 
in the volume. 

The next chapter is devoted to the consideration 
of suspension bridges, and is perhaps the best part 
of the whole treatise. Internal evidence would 
ssem to show that Rankine’s ‘‘ Applied Me- 
chanics” has been frequently referred to in prepar- 
ing this chapter, but Rankine’s name is unmentioned 
throughout the volume, even in that portion which 
deals with stiffened suspension bridges. This latter 
form of truss is here treated of extremely well, 
Rankine’s methods being both simplified and ex- 
tended. With this chapter the purely theoretical 
part of the volume may be said to end, and attention 
is now paid to details of construction, such as the 
cross-girders and flooring of bridges. This chapter 
contains some valuable observations, but as was 
to be expected in an American, the author in 
comparing the advantages and disadvantages of 
pin and rivetted joints comes to a conclusion 
very favourable to the former method of con- 
struction, 

The remainder of the book is devoted to the con- 
sideration first of wind stresses and braced piers, 
and finally to the complete design of a railway 
bridge. The question of the strength of struts is 
not treated of, but a form of Rankine’s and Gordon’s 
formula is given, but without any mention of names. 
The author would, however, appear to be in entire 
ignorance of the researches on this point recently 
made by more than one English engineer ; but all 
through the work there appears to be a marked dis- 
taste for any reference to European authorities, 
though a more extensive adoption of European 
methods would greatly have enhanced the value of 
the treatise. 

Four appendices are attached to the volume, the 
longest being on the theorem of three moments, 
which is given in a very awkward form, both for 
remembrance and for use. 

With regard to the publisher’s part of the work, 
we can only say that, though well printed, the plates 
and diagrams leave much to be desired, being even 
worse than those in Rankine’s works. The proofs, 


however, seem to have been corrected with con- 








siderable care, but there is no index, a serious 
omission in a work of this character. 
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AGRICULTURAL ENGINEERING IN 
INDIA.—No. XI. 
DRAINAGE. 

In our last article attention was given to mea- 
sures undertaken in order to train a river so as 
to protect important works from injury, owing 
either to a change of direction or to the cutting 
back of the river bed. We now come to the con- 
sideration of the case where it is deemed advisable 
to increase the discharging capacity of a channel. 
For instance, when extra drainage or escape water 
from canals is introduced into comparatively small 
rivers, it is sometimes advisable to take steps to 
enable the river channel to meet the extra tax upon 
its carrying power. It then becomes either neces- 
sary to enlarge the section, or to increase the bed 
slope of the channel. The latter object is gene- 
rally comparatively easy of attainment in Northern 
India, as the small rivers have very winding 
channels caused by such opposition in the soft soil 
of the valley as they meet with from beds of stiff 
clay, or deposits of kunkur. 

It isa simple process to cut through the necks 
and shorten the course of the stream. Fig. 69 
(page 375) indicates the lines such cuts would take. 
Often an old and more direct bed of the river will 
be found on the far side of the valley, and it may 
sometimes be expedient to train the river into this. 
Care must be taken in undertaking operations of 
this description to commence low down the river, 
for if straightened in the upper parts of its course, 
this portion will discharge more rapidly than the 
lower reaches, which will in consequence be badly 
flooded. The sharp bends in the rivers of the 
Do-ab are mostly of the character shown in Fig. 70. 
In this sketch the left bank in the section is of 
clay, but it is gradually being cut away, whilst the 
right bank as gradually encroaches. In this manner 
a stream of this kind is for ever changing its course ; 
slowly, it is true, until during a heavy flood, the 
neck A B bursts suddenly. The channel C D will 
then be left a backwater, and in time filled up 
with fine clay. The section shows the manner in 
which the vegetable soil gradually covers the sandy 
bottom of the Khadir. As the sandy spit rises 














above the water surface, it soon covers itself with 
a coarse jungle growth of “‘ jhow,” which, when the 
river is in moderate flood, collecta the lighter par- 
ticles of earth and so rises until the sand has a good 
covering of cultivable soil. Sometimes a very 
heavy flood will break through a number of necks 
and straighten the channel considerably. Such 
was the case in the Kali Nadi in 1884 and 1885, 
when two heavy floods completely altered the 
channel of the stream. After the floods the course 
was materially straightened, the bed was scoured 
out deeper and wider, and the weeds which had 
threatened to completely choke the channel, entirely 
swept away. This was most opportune, as a pro- 
ject had some years previously been drawn up for the 
straightening of thelower reachesof thisriver, but was 
not carried out, mainly on account of its great cost. 
The second of these floods, which occurred in June, 
1885, was much greater than that which took place 
in October, 1884. It was altogether unprecedented, 
as was shown by the fact that the valley of the 
river was not sufliciently large to carry it comfort- 
ably. In the narrow gorges the banks were cut 
away into cliffs, and numbers of villages were swept 
away or reduced to ruins, and all the bridges across 
the stream destroyed (see Fig. 71, page 374). The 
cause of this disastrous flood was a rainfall of 
16 in. occurring in one day all over the northern 
portions of the catchment area, and this at the 
commencement of the rains, when the ground was 
bare after the summer drought, and there was 
almost no vegetation to arrest the sudden dis- 
charge of rain water into the river. 

River training, to obtain a larger section, often 
takes the form of straightening the channel and 
allowing the increased velocity to scour it out, but 
sometimes actual clearance by manual labour is re- 
sorted to. 

The Puttri Torrent, below the canal crossing, is 
an example of this; it has recently been silt 
cleared quite after the manner of a canal, the sand 
being dug out and carried to the sides by hand. 

The Solani River is an example of the necessity 
of providing a clear channel where practically none 
existed before. This river, which had no clear 
outfall into the Ganges, used to come down during 
the rainy season and, meandering through a series 
of swamps, flood the whole Ganges Khadir. This 
want of outfall to the swamps kept the Khadir in 
an unculturable condition, the greater portion being 
covered with dense grass jungle, only negotiable 
on an elephant, and sometimes quite impracti- 
cable owing to quagmires and quicksands. Still, 
during the dry season most of the land was utilised 
for feeding cattle, and the annual flooding did not 
interfere with them, for during the rainy season 
this portion of the Khadir was abandoned by the 
cattle grazers. But with the introduction of the 
escape from the Ganges Canal vid the Ratmau 
Torrent it sometimes happened that a large volume 
of water had to be poured into the Khadir at a time 
when the cattle grazing season was at its height ; 
and it became necessary to open out a through 
channel for the Solani into the Ganges. This has 
now been practically accomplished, and with very 
little expenditure. The principal obstruction to 
the flow of the river was offered by extensive flat 
beds of hard clay. Shallow channels were cut into 
these in the hope that the river being given a lead, 
would be able to cut its away through ; but the clay 
was too stiff to permit of this. By sinking wells 
along the course of the river the clay was ascer- 
tained to be of no great depth. Narrow cuts were 
then made right through the beds with excellent 
effect. The river floods rushing through the narrow 
channels, scoured away the sand beneath and under- 
cut the clay, which fell in large lumps, forming 
eventually a fairly broad channel, Fig. 73. 

An object often aimed at in river training is to 
protect low-lying culturable tracts in the valley 
from swamping, and valuable land from being cut 
away by the formation of new channels. These 
ends, though practically accomplished by the en- 
largement and straightening of the dry weather 
channel, are more directly attained by protective 
embankments or levées. In the project mentioned 
above for the improvement of the Kali Nadi was in- 
cluded an extensive system of levées and drains for 
the protection and improvement of the valley lands, 
a considerable portion of which are low and swampy, 
Fig. 74. The levées were designed to prevent the 
river spilling into the upper portions of the swamps, 
and each of these was to be provided with a drain 
having its exit at the lowerend. The slope of the 
valley is sufficient to prevent the river from back- 
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ing far up these drains. As a considerable amount | higher up the stream, where the Kali Nadi and | from causing a cutting back and deepening of the 


of irrigation is done from the river water, it was 
proposed to let earthen pipes into the levées, so as 
to admit of the continuance of irrigation, 
as well that this project was never carried out, as 
the great flood of 1885 would have swept away every 
bank and filled up most of the drains with sand. 
In the flood years 1884 and 1885 the swamping of 
the valley, which was considerable, was not due so 
much to the heavy floods in the river, the effects of 
which quickly passed off, as to the percolation water 
from the high ground on either side. In many 
places the water was oozing out of these banks con- 
siderably above the level of the valley, and against 
this the leyées would be absolutely no protection, 
and the drains would only slightly mitigate the 
evil. The actual direct effects of the floods were in 








themselves sufficiently disastrous without this 
trouble being piled on the cultivators of the valley. 
Whole tracts were covered with deposits of coarse 
unculturable sand, and the flat Khadirs ploughed 
into deep furrows and channels, quite destroying 
the irrigating watercourses and rendering their 
restoration a difficult and expensive undertaking. 
Fortunately most of the villages that cultivate the 
valley also possess lands upon the high ground, so 
that there was very little absolute destitution. 

The action of the flood was instructive. Where it 
rushed through the narrow reaches of the valley 
with great velocity the channel was scoured out to 
several hundred feet in width and far below its 
normal depth, but where the flood flowed through 
the broader portions the dry weather channel was 
not much altered, but the broad Khadir was fur- 
rowed and cut about. The deposits of heavy sand 
took place at the points where the floods emerged 
from the narrow gorges into the broader valley. 

The object in training the Kali Nadi being to 
obtain a more rapid discharge, the outfall into the 
Ganges required attention. This outfall is some- 
what peculiar, Fig. 75. The mouth proper of the 
river is close to the sacred city of Kanauj, under 
the walls of which its channelruns, When Kanauj 
was a flourishing city the Ganges flowed close by, 
but gradually it has worked away, the piece of 
valley A B has been formed, and Kanauj has lost a 
good deal of its sanctity as a bathing place. It is 
said that in order to bring the Ganges water past 
Kanauj again, a cut was made some 30 miles 


It is just | 


| the Ganges run very close to one another. This 
| cut is known as the Kanta Nulla. 

As a general rule a little water from the Kali 
spills through this into the Ganges, but when the 
latter is in flood its water backs up through the 
Kanta Nulla, and flows down the valley of the Kali 
to Kanauj. 

The whole character of the Kali Nadi valley 
| below the junction with the Kanta Nulla is dif- 
ferent from what it is above, the Khadir being 
composed of coarse rough sand more like the 
Ganges than the Kali Nadi valley formation. It 
was feared lest this deposit of Ganges silt in the 
lower reaches of the Kali Nadi might obstruct that 
river and eventually close the Kanauj mouth ; so, 

some years ago, the Kanta Nulla was closed by a 





|high bank and the valley of the Kali, and the 
| Ganges once more divided. This bank was topped 
}and carried away by the flood of 1885, and there 
appears to be no adequate reason why it should 
at present be restored. There is very little danger 
that the Ganges silt will obstruct the flow of the 
Kali towards Kanauj, for it has already attained to 
as great a height as it is capable of doing. The 
Ganges cannot go on piling up silt to an inde- 
finite height. This silting up seems to indicate 
that the Ganges has no tendency to burst through 
the Kali Nadi and make a channel for itself to 
Kanauj. Again, the fact that the Kali and Ganges 
are usually in flood at the same time prevents any 
sudden fall from the former into the latter river 





Kanta Nulla sufficiently to form it into a permanent 
mouth of the Kali. 

In the flood of 1885 the Kali Nadi cut a new 
outlet into the Ganges a few miles above Kanauj 
by the channel C D, Fig. 74, so that the once 
famous city of Kanauj, now little more than a great 
collection of ruined temples, is deserted by both the 
Ganges and the Kali. As A B may be looked upon 
as a delta of the Kali, this change can do no harm 
to the river above ; it is only Kanauj that suffers. 

This glimpse into the condition of the Kali Nadi 
serves to demonstrate the danger which was pointed 
|out in a previous article of attempting the canali- 
sation of the Indian rivers, without the very gravest 
/examination and experiment. It is a question 
| whether the soil of most swamps is sufficiently pro- 








ductive to repay a very heavy outlay on their 
reclamation. Experiments have been conducted on 
a small scale, and the Chaumaji Swamp in the Main- 


puri district is a specimen. Some of the land which 
produces good grass when soppy and under water, 
as soon as it is drained bursts into a salty efflores- 
cence, and when cultivated is only capable of pro- 
ducing a stunted blade of wheat here and there. 
Again, it is little use taking any measures to drain 
the swamps unless of such a nature as to insure 
continuity, for if allowed to go out of cultivation 
for a single year, a crop of coarse deep-rooted grass 
and weeds springs up, which is exceedingly difficult 
to eradicate. 





A considerable area of these swamps is covered 
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with a layer of stiff clay, which, when kept tho- 
roughly wet, will grow grass and sometimes rice, 
but if drained and allowed to dry and cake, even 
grass roots are unable to penetrate, and cultivation 
is out of the question. 

It appears from the above considerations that the 
principles laid down for river training works, 
namely, that nature should be assisted, and no 
wholesale attempts at reform made, should be also 
applied to the case of the drainage of these swamps. 
The natural drainage lines (and there is a stream 








more or less defined running out of every hollow, 
Fig. 73), should be cleared out, so that the water 
level in the swamp, and consequently the wet area, 
may be reduced ; but it seems impolitic to attempt 
to reduce lands, placed by nature in low moist 
situations, to the same condition as those which 
are situated high above the spring level of the 
country. 

We would here put in a plea for the ducks and 
snipe, and the sportsmen thrown out of employment 
by all these drainage operations. Whilst at home 
societies are formed for the protection of common 


land, and recreation grounds are being thrown leven after these drainage works are carried out 
open in every direction (a certain amount of | there will still remain extensive swamps undrained 
amusement being admitted to be not only bene-/for the ducks and snipe to take to. This, if true 
ficial but necessary to keep the human race in’ as far as the birds are concerned, is but poor con- 
'a good state of health), we, in India, are steadily | solation for the villagers, who can scarcely go hun- 
‘encroaching on the only playgrounds that make | dreds of miles to trap them, or to the sportsman 
‘life endurable to numbers of Englishmen. How) who wants a day’s recreation near his station or 
dreary will be the existence of thousands of officers, | cantonment. 

‘civil and military, scattered all over the country,| Although it seems advisable to let natural swamps 
| often in isolated situations, cut off from all society, | take care of themselves, the formation of new ones 
'when they are deprived of their only amusements, | by waste from our irrigation works must be care- 
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fully guarded against. The banks of the Lower 


shooting and hunting. It is not only to the Euro- 
Ganges Canal, running as it does for many miles 


peans that this applies, The wild fowl that every 


cold weather put in an appearance on the plains of 
Northern India, contribute very materially towards 
the support of the population; and the natives 
are not so pampered that we need deprive those 
amongst them whose religion permits them to eat 
meat (including all the Mahommedans and a large 
percentage of the Hindoos) of any dainty that 
Providence has sent to gladden their miserable 
lives. Countless numbers of teal are yearly netted 
and eaten by the natives. It may be opposed that 








close under the bhangar edge in the Ganges Khadir, 
obstruct the flow of the surface drainage, and the 
creation of swamps on the right bank of the canal 
would be the result were not proper arrangements 
made for their drainage. Syphons are provided 
under the canal at several points and a deep drain 
running parallel to and close under the bank is 
fed by numerous smaller channels, and keeps the 
swamps sufficiently dry for the cultivation of rice 
and sugar-cane. 
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On the left bank the percolation from the canal 
is provided for by a drain which is eventually 
led off to the Ganges. Keeping these drains 
clear of silt and weeds involves a great deal of 
expense aud trouble, but the better the condition 
in which they are kept the less trouble they give. 
If allowed to get out of order for a short time, 
clearance becomes immensely difficult on account 
of the depth of water. 

It is not only in the low-lying Khadir lands that 
the question of providing for the drainage of per- 
colation water arises. All over the Do-ab are 
hollows and depressions, and these it is not always 
possible for the line of canal to avoid. Wherevera 
canal passes through or close to one of these de- 
pressions steps must be taken to prevent its becom- 
ing swamped and water-logged. 

The tract of country between the Kali Nadi and 
the Ganges, irrigated by the Fategarh branch of 
the Lower Ganges Canal, affords a very striking 
example of a complication of drainage depressions, 
which it is impossible to avoid altogether, whatever 
care we may expend upon the selection of a line. 
These depressions are old river channels, and as 
they wind in every direction it is most difficult to 
make arrangements for draining them. Fig. 76 is 
a rough sketch of a piece of this system, the arrows 
showing the direction in which the water flows when 
it is sufficiently deep to do so, 

The windings are generally channels 200ft. or 
300 ft. in width, and in heavy rainfall 3ft. or 4 ft. 
deep, with a very sluggish current. They dry up 
soon after the rains, and various crops of wheat, 
barley, sugarcane, or rice are grown in them, 
according to their depth and the amount of moisture 
or wet that they contain. One wet year is not 
generally sufficient to cause the water to flow, but 
after two or three in succession they turn into lakes 
and sluggish rivers. The depressions on the right 
bank of the Fategarh branch have been drained for 
the last thirty miles in order to permit of canal 
water being escaped into them, but all the upper 
portion, covering a tract of country about 50 miles 
long by 20 wide, is still untouched, and it is a 
difficult question to decide whether drainage schemes 
should be undertaken or not. The country pre- 
sents a vastly different appearance in different years. 
The ordinary aspect of the piece of country depicted 
in Fig. 76 is that of an extensive sandy plain in 
which the canal distributaries are laid out in appa- 
rently fantastic curves. If we ride along any of 
these distributaries, however, the varying height of 
the banks above the ground surface and the occa- 
sional appearance of a syphon will show that the 
distributaries occasionally cross drainage depres- 
sions whose courses, indicated here and there by 
crops of sugar and rice, necessitate the alignment. 
It is quite impossible, however, to tell by eye the 
direction in which drainage water would flow in 
these hollows. The remainder of the plain grows a 
good crop of indigo in the hot weather and a poor 
one of wheat in the cold season. After asuccession 
of wet years, such at ’84, ’85, and ’86, the place 
presents a very different aspect. During the con- 
tinuance of the rains the depressions are turned 
into broad sluggish rivers, the fields are sodden, 
and the indigo is so stunted and brown as not to be 
worth the cutting ; whilst after six months of dry 
weather the depressions are swampy marshes, and 
the indigo is replaced by coarse grass and weeds 
which are exceedingly hard to eradicate. The soil 
being very sandy, this unfortunate tract of country 
is always in extremes. During dry years the in- 
habitants appeal piteously for canal irrigation, the 
nature of the soil precluding the construction of 
stable wells; in wet years they cry out for drainage. 
For a few years after the introduction of the 
Fategarh branch, there was universal satisfaction, 
indigo cultivation was eagerly taken up and many 
factories established. Then ca:ne the wet seasons 
indicated above with the spongy soil soaked to satu- 
ration, and the demand now is for drainage instead 
of irrigation. Were drainage schemes undertaken 
and no water permitted to rest in the hollows, it is 
more than probable that in a year or two there 
would be a great outcry that ‘‘ the Government has 
run off all our rain water in order to drive us to 
take canal water for our rice and sugar-cane.” 
When once we commence to interfere with the agri- 
tural arrangements of a tract of country, there is no 
knowing how far the interference will have to be 
carried, and we must be prepared to bear abuse for 
every ill that happens, whether it is the fault of the 
season, or of the idle cultivators themselves. 

There is no place near at hand into which the 








tract of country (Fig. 76) could be directly drained. 
On one side are the windings of the Baghar and on 
the other the Khadir of the Ganges, both soswamped 
already that the inhabitants would cry out lustily 
were any attempt made to make them the receptacle 
of other people’s superfluous drainage water. It 
seems probable, however, that in the end a com- 
prehensive drainage scheme will have to be under- 
taken for this piece of country. As the tracts 
irrigated from wells are few in these parts, the well 
irrigation can be replaced by that from the canal 
distributaries in the event of the wells running dry, 
as they will probably do on account of the draining 
of their supply reservoirs. If it is ascertained after 
the experience of a few dry seasons that the land 
does not return to its normal condition, but still 
remains more or less soppy, it will be incumbent on 
the irrigation department to undertake a sufficient 
drainage scheme. 

Fig. 77 is a sketch of a piece of ground higher up 
the Fategarh branch, which is susceptible of com- 
paratively easy drainage through a well-defined 
ravine A B leading into a large swamp in the 
Ganges Khiadir, and thence by a channel which 
would require some clearing into the Budhgunga or 
else into the escape by C D. The Budhgunga, how- 
ever, at this point is in much the same condition as 
the River Solani mentioned above, with no free out- 
fall into the Ganges. The dotted lines show the 
direction the drainage cuts would take. The natives 
have very peculiar ideas about drainage. For in- 
stance, they attributed the swamping of the land 
C to the presence of the new metalled road D E, 
which is amply provided with drainage culverts. 
When asked to explain how they knew that this 
road arrested the flow of water, they replied that 
the water was not running through the culverts at 
all, but stood at the same level on both sides of 
the road, which clearly showed them to be too 
small: ‘‘ Make them twice as large and then water 
will flow through!” The sugar and rice in the 
Budhgunga is often swamped by the percolation 
from the high ground, and it is possible that some 
day a scheme for its partial drainage will be under- 
taken. A long embankment has already been 
placed across the head of this depression by the 
Canal Department to prevent the Ganges floods 
entering it. Of course works of this kind ought to 
be undertaken by the villagers themselves, but 
these swamps are so long and pass through such a 
number of villages, many of them suffering from 
the sorest poverty, that it is almost impossible to 
obtain that universal co-operation without which 
any local attempts at improvement would only end 
in failure. 


UNDERGROUND PUMPING ENGINE AT 
THE PETERSHAFT. 

THE two-page engraving of our present issue 
represents an underground pumping engine erected in 
the Petershaft, near Michalkowitz, in Moravia, by 
Messrs. Breitfeld, Danek, and Co., of Prague, who 
built these engines to the designs of Professor A. 
Riedler, of Berlin, and late of Aachen. The coal mines 
which are drained by the Petershaft, and which are the 
property of the Kaiser Ferdinand Nordbahu, suddenly 
received a considerable influx of additional water in 
1885, and the existing pumping engine was found to 
be insufficient to keep the mines dry. The problem 
to be solved was to construct an engine which, 
under ordinary conditions, and with the most econo- 
mical steam consumption, would be capable of pump- 
ing 110 gallons per minute, and the capacity of 
which could be increased to 880 gallons when- 
ever required, allowing, however, for the higher duty 
a less economical steam consumption. After considering 
single-acting cataract engines, erected at the pit’s 
mouth, and discarding this project as too expensive, 
both in first cost and steam consumption, and finding, 
also, that an ordinary rotative engine erected above 
would, by its pumps and valves, reduce the area of the 
shaft too much, the choice fell upon an underground 
compound direct-acting pumping engine, capable of 
being run at high speed so as to make it possible to 
increase the ordinary duty of about 110 gallons to the 
abnormally high duty of nearly 900 gallons per 
minute when required. To insure perfect action of 
the pump valves at the high speed, it was deemed 
desirable to adopt Professor Riedler’s system of 
mechanically operated valves, and the authorities 
therefore communicated with this gentleman, who 
was ultimately entrusted with the whole design. 
The plan proposed by Professor Riedler to meet the 
exceptional conditions of an occasionally eight - fold 
capacity of pumping power was as follows: To design 
a horizontal compound engine which would, while 
running at 25 revolutions per minute, be capable of 
lifting 110 gallons, while with an increase of speed to 








100 revolutions, these same pumps, with four plungers, 
would be able to raise 440 gallons; to enable the 
double quantity to be raised on exceptional occasions, 
Professor Riedler proposed to substitute larger 
plungers of such dimensions that he would be able to 
deal with over 1000 gallons per minute. The steam 
consumption of the engines could not under these con- 
ditions be as economical as when doing normal duty, 
and it was proposed to work for the higher duty with 
live steam in the low-pressure cylinder, thus converting 
the compound into a two-cylinder high-pressure 
engine. The water having to be lifted to a height of 
4 ft., the dimensions of the engines were settled as 
ollows : 


Cylinders : in. 
Diameter of high pressure 19.7 
” » low ” 27.56 
Stroke : 27.56 
Pumps: 
Diameter of plunger for low duty 3 47 
tI ” ” ”? high 3° 5.9 
Stroke of plunger ... ie Sek 27.56 


The exceptional conditions of these engines will be 
more apparent when we mention that when working 
on low duty, the engines would have to develop about 
36 horse-power, and this power would have to be in- 
creased to nearly 400 horse-power when working on 
high duty. Notwithstanding this very great variation, 
Professor Reidler has secre. He in designing an engine 
which is low in first cost, economical while working 
under ordinary conditions, and efficient while workin 
up to its highest duty. It will be readily ee, 
that with so widely different powers, the steam supply 
ipes to the engines had to be executed in duplicate, 
cause while with a steam pipe suitable for less speed 
and a compound engine, undue friction would have 
taken place when working the engine with live 
steam in both cylinders ; surface vention would 
on the other hand have been abnormally high, had the 
steam pipe been proportioned for the higher duty. 
A duplicate set of 3} in. and of 7% in. steam pipes was 
therefore provided, both quite independent of each 
other. It is somewhat surprising to read in the report 
by Mr. R. Sauer, inspector of these coal mines, that 
the smaller pipes are wrought iron; the larger ones, 
however, are cast-iron pipes. 

_The rising main for the water consists of cast-iron 
pipes of 6 in. in diameter, which corresponds to a 
speed of about 18 in. ~ second for the low, and 12 ft. 
per second for the high duty. 

Referring now to our illustrations, the general 
arrangement of this pumping engine will be readily 
understood. The pumps are shown with the large 5.9in. 
plungers in them, and the plant arranged to be worked 
with the engine compounded, and only two plungers in 
action, while the other two are uncoupled either for the 
purpose of reserve or repair. The mode of operating 
the — valves mechanically is clearly shown in 
the drawings. A small eccentric on each end of 
the valve gear shaft operates two bell-cranks, and 
while one lever on each oscillating spindle works 
the suction valve, another in the opposite direction 
works the delivery valve. The valves are of the 
ordinary disc shape with central spindle guide. 

The high-pressure cylinder is fitted with Rider gear 
and is automatically controlled by a Porter governor, 
which latter is worked by a belt from the main shaft 
and can be adjusted ‘to 50, 75, or 100 revolutions per 
minute by change pulleys and balance-weights. The 
low-pressure cylinder is fitted with Meyer gear 
operated by hand. 

The jet condenser and vertical air pumps are below 
the engine level; a shaft is provided right across the 
engine frame, fitted with bell-crank levers in such 
positions that the air pumps can be driven off the 
crosshead of either cylinder; the air pumps are single- 
acting and fitted with rubber valves. 

In the early part of 1887 the engines were tested 
both when working compound and also with two 
high-pressure cylinders, driving both or only one set 
of pumps and up to a speed of 106 revolutions. In all 
of these conditions they gave satisfactory results, 
while the pumps worked at all times without shocks, 
and no variations on the pressure gauge were noticed. 
The actual duty of the pumps was 95.5 per cent. of the 
theoretical, but it was afterwards found that owing 
to some grit the valves were not quite tight. The 
steam consumption ot the engine under various 
conditions was tested by trials lasting ten hours 
each, with the following results : 


Engine used as Compound. 


5.9in. 
35 





Plunger diameter .. 8.47in. | 8.47in. | s.s7in. | 
Strokes per minute .. -.| 8 | 38 8 
Steam consumption in Ibs. per 
hour, and pump HP. including, } | 
condensation in ops. ++| 25.7 | 31.2 | 35.8 | 34.3 
Ditto, ditto, excluding ditto . ‘| 23.7, 26.7 | 82.3 30.5 


| | 





When the engine was used as a two-cylinder high- 
pressure motor, and with the large plungers, the steam 
consumption per pump horse-power per hour, including 
condensation in pipes, amounted to 34.5 1b. at a mean 
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speed of 44 revolutions. The condensation of steam in 
the supply pipes was carefully measured both with the 
engine running and standing still, in the two pipe 
lines. While the mean of nine experiments gave 
about .22lb. per square foot of inner pipe surface per 
hour, it was less for the large pipe, viz., .18lb., and 
more for the small, viz., .25 lb., while it was found to 
be slightly more with the engine running than when 
standing still. The cost of this plant has amounted 
to 3740/., which sum is made up of the following items: 


£ 
Underground excavations, engine-room, &c. 125 
Brickwork in engine-room, foundations, &c. 825 
Engine, transport and erection ... 1800 
Pipes for rising main, erection, &e, ... 990 
3740 





LAUNCHES AND TRIAL TRIPS. 

Tue Fairfield Shipbuilding and Engineering Company 
launched from their yard at Govan, on Tuesday, a veseel 
of ingenious design, the distinctive feature of which is 
that the forefoot of the vessel is cut away, so in form she 
represents a cleanly-cut clipper yacht. The idea is to 
allow the vessel to skid on ice instead of dashing through 
it. Forward she will draw very little water, even 
when fully loaded, not more than from 2 ft. to 3 ft., and 
she is therefore able to run on the top of the ice. The 
fore compartments may then be filled with water with 
powerful pumps specially provided for the purpose. This 
great weight, of course, will cause the ice to break, 
and the ship is thus freed. These features of the design 
were necessary owing to the service in which the vessel 
was to be engaged—in the Canadian Governments united 
service between Prince Edward Island and the mainland. 
The vessel is named Stanley, and is of the following 
dimensions: 200 ft. long between perpendiculars, 32 ft. 
extreme breadth, 20ft. 3in. depth moulded, and her gross 


tonnage is 1000. She has been built under special survey | T 


to class 100 A at Lloyd’s, but in order to resist the pres- 
sure of ice, which renders navigation a matter of extreme 
difficulty and of occasional danger, the scantlings— 
especially forward—are much in excess of Lloyd’s re- 
quirements. First-class accommodation will be provided 
for about thirty in a deck-house on the main deck forward, 
while for the second-class engers arrangements will be 
made ’tween decks aft. Phe officers and engineers will 
have rooms in the deck-house on the main level, and the 
crew will be berthed ’tween decks forward. She is, of 
course, fitted to comply with the Board of Trade regula- 
tions for passengers, and also with the Canadian law, and 
a special arrangement of steam pipes will give heat to all 
the passengers’ berths, The engines are of the triple- 
expansion type, with three inverted cylinders, 24in., 
40in., and 60in. in diameter respectively, with a stroke 
of 3ft. 6in. The crankshafts are built of mild steel, and 
the propeller blades are of steel. Steam is to be supplied 
from two double-ended tubular boilers, constructed of 
steel, and to work to a pressure of 160 1b. per square inch. 
It is expected that the speed, when the ship is loaded, will 
be 15 knots an hour. 





On Tuesday, the 16th inst., Messrs, Earle’s Shipbuild- 
ing and Engineering Company, Limited, launched from 
their yard at Hull a fine twin-screw steamship, built of 
steel to the same scantlings as if of iron, for the Great 
Eastern Railway Company’s passenger service between 
Harwich and Antwerp. She isthe fourth steamer built 
by Earle’s Company for the same owners, and, although 
generally similar in design to her predecessors s.s. Norwich 
and s.s, Ipswich, she has, like her sister ship the Cam- 
bridge, several improvements and additions as required 
by the exigencies of the service. The vessel has been 
named the Colchester, and her dimensions are 280ft. by 
31 ft. beam by 15 ft. depth of hold. There are permanent 
berths, dining saloon, ladies’ cabin, smoke-room, lavatories, 
&c., in the most efficient style for 160 first-class passengers, 
56 second-class, and about 100 steerage in the ’tween decks 
aft. The whole of the passenger space, crew’s quarters, 
and engine-room is fitted with the electric ligkt, and 
steam heating is provided throughout the ship. She will 
be fitted by the builders with two sets of engines, which 
will develop 2200 indicated horse-power, steam for which 
will be supplied from two double-ended boilers of large 
size. 





On Tuesday afternoon, the 16th inst., the s.s. Long- 
stone proceeded on her trial trip from the Tees. This 
vessel, which has been built by Messrs, Raylton, Dixon, 
and Co., to the order of Messrs. Farrar, Groves, and Co.,, 
London, is of the following dimensions: Length over all, 
304 ft. 3 in.; breadth, 38 ft.; depth moulded, 22 ft. 
10 in., with a deadweight carrying capacity of 3600 tons. 
Her engines, which are by Messrs, Richardson and Sons, 
Hartlepool, with cylinders 22 in., 35 in., and 59 in., b 
39 in. stroke, worked most satisfactorily during the trial, 
on the termination of which she proceeded to Newcastle 
to load for Alexandria. The vessel has been built under 
the superintendence of Mr. A. Thomsun, of Messrs. 
Thompson and Port, London. 








Tue SwepisH NortH Marin State Raitway.—The 
Swedish Parliament has voted a sum of 2,500,000 kr. for 
the year 1889 for the further extension of the Swedish 
North Main State Railway. It is the intention to carry 
the line through Upper Norrland between Skorped and 


/anniis, and vid Arumdsjé, Bjérne, Trebjérvingsjé, and 
Nyaker, 








MISCELLANEA. 
Tur highest railway in the United States is said to be 
the Denver and Rio Grande, the Marshall Pass on which 
is 10,852 ft. above sea level. 


The telephone is being introduced into China, where 
the Viceroy of Kouang and the Governor of Canton have 
had instruments put into their offices. 


The Peninsular, a new P. and O. boat of upwards of 
5000 tons, has recently been launched from the yard of 
Messrs. Caird and Co., Greenock. 


An alteration is to be made in the armament of the 
Howe, 47-ton guns being substituted for the 63-ton guns 
originally proposed. 

The first drawing for the prizes of the Panama Canal 
Company’s lottery bonds took place on Tuesday, the 16th 
inst. The chief prize of 500,000 frs. was won, it is stated, 
by a tailor. 


The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending October 7, 
amounted, on 15,9994 miles, to 1,334,422/.. and for the 
corresponding peri of 1887, on 15,907 miles, to 
1,315,805/., an increase of 924 miles, or 0.5 per cent., and 
an increase of 18,617/., or 1.4 per cent. 


We have received from Messrs. A. C. Fraser and Son 
32, Henrietta-street, Covent Garden, some samples of 
goggles for the protection of the eyes of quarrymen, 
smiths, and others. They are exceedingly light and 

uite comfortable to wear, while they appear to fulfil 
their object very efficiently. They are sold at a low 
rate, 


Professor Sargent states that the nutmeg hickory of 
Arkansas is the strongest of American woods, whilst 
West Indian birch is the weakest. The most elastic is 
the tamarack, the white or shellbark hickory standing far 
below it. The least elastic and the wood with the lowest 
specific gravity is that of the Ficus aurea. The heaviest 
wood, and the most valuab!e for fuel, is the blue-wood of 
‘exas, 


During the coming winter a class for practical work 
will be held in the new Engineering Laboratory of the 
University College and Technical Institute, Dundee, by 
Professor Ewing, F.R.S., on Wednesday evenings. The 
laboratory is supplied with a 50-ton testing machine, In 
connection with the above, a lecture course will be given 
on Monday evenings on the Theory of the Strength of 
Materials. The fee fur the complete course is 1/, 2s. 6d. 


According to the Contractors’ Chronicle the Lubeck ex- 
cavator at the Manchester Ship Canal is entirely beaten 
by Dunbar and Ruston’s new dredgers, each of which 
lifts two yards of stiff clay at asingle operation. The best 
the Lubeck machine can do is to fill 600 wagons daily with 
silt or similar soft materia], whilst one of the Dunbar and 
Ruston’s machines working on very stiff clay has filled 557 
wagons, and on another occasion 640 per day, representing 
upwards of 2500 tone. 


According to experiments recently made by M. E. H. 
Amagat, the following table gives the densities of 
oxygen, air, nitrogen, and hydrogen, when subjected to a 
pressure of 3000 atmospheres, as compared with water at 
normal temperature and pressure : 


Oxygen... po 1.1054 
Air ... an af 0.8817 
Nitrogen ~... 0.8293 
Hydrogen ... -0887 


The twentieth annual exhibition of turnery, under the 
auspices of the Turners’ Company, will be held at the 
Mansion House on the 24th inst., and two following days, 
and the prizes will be presented on the 26th inst., at 
noon, by the Lord Mayor. The competition this year 
will be in turning in glass, stone, and pottery, and the 
company’s prizes will be supplemented by gifts of the 
Baroness Burdett-Coutts, Mr. Burdett-Coutts, M.P. (the 
psa of the company), Sir C. Hutton Gregory, and 
others. 


The half-yearly return, issued in the form of a Blue- 
book by the Board of Trade, shows that on June 30 last 
51 per cent.—an advance of 3.5 per cent. since the last 
return—of engines and tenders used by the railways of 
the United Kingdom were fitted with continuous brakes, 
while the proportion of carriages so fitted was 76 per 
cent., an advance of 5 per cent. It appears that the 
number of miles run by trains fitted with these brakes is 
66,053,727, which means 89 per cent. of the whole pas- 
sages performed. The brakes chiefly used are the auto- 
matic vacuum and the Westinghouse automatic. 


Last Wednesday a serious explosion occurred in Calais 
Harbour on board the Ville de Calais, a vessel built on 
the Tyne about twelve months ago for the carriage of 

troleum in bulk. How the explosion originated is not 

nown, but owing to the hatches being closed explosive 
gases had accumulated in the tanks, and by some means 
got ignited. The hull of the vessel was torn to ribbons 
by the shock, the windows of surrounding _ houses 
smashed, and gaslights extinguished. Parts of the vessel 
and machinery have, it is stated, been thrown to a dis- 
tance of upwards of three-quarters of a mile. It is 
wr ong that four persons have been killed by the ex- 
plosion. 


Our American cousins are to the front again with 
another startling proposition for harbour defence, and 
whatever may be thought of its practicability it at any 
rate does credit to the imagination of its inventor. This 
time the destructive agent is not dynamite but petroleum. 
It is proposed to sink perforated iron pipes in the river 
bed and the approaches to the harbour of Philadelphia, 


through which, on the approach of an enemy, petroleum 
can be forced to the surface of the river by suitable 
pumps. The oil is to be ignited, and it is expected to form 
a totally impenetrable fire-screen. It is said that an 
experimental trial of the echeme is to be made at Fort 
Mifflin in a few weeks’ time. 


An article in last Wednesday’s J'imes calls attention to 
a favourable opportunity which now occurs of settling the 
question of the existence of coal under London. The 
Southwark and Vauxhali Water Companv have sunk a 
borehole at Streatham to a depth of 1095ft, with the 
object of obtaining a water supply from the lower green- 
sand, which, however, is now found to be wanting at this 
spot. The directors of the company will probably abandon 
the borehole in consequence, but if funds were forth- 
coming it might be sunk still further before the contrac- 
tors’ plant is removed, and penetrating the lower Jurassic 
limestone, which has now been reached, would show 
whether coal measures underlie these rocks. 


A second course of three lectures on setting out curves, 
viaducts, &c., on behalf of the Gritten Fund, will be 
commenced on Friday, October 26th, at 11, Delahay- 
street, Westminster, by Mr. George W. Usill, A.M.I.C.E. 
This fund has been instituted for the purpose of assist- 
ing the widow and children (-ix in number, the eldest of 
whom is paralysed), of the late }. W. Gritten, who was 
for many years with Messrs. Easton and Anderson. 
Mr. Usill has kindly placed his services, and Messrs. 
Edward Easton and Co. their offices, at the disposal 
of the committee in charge of the fund. The fee fur the 
course is one Any further information can be 
obtained from the hon. secretary, at 11, Delahay-street, 
Westminster. 


An addition was made to the active list of the Royal 
Navy on Saturday, the 13th inst., by the completion for 
sea of the new first-class armour-plated crvi-er Australia, 
which has been placed in the Medway Steam Reserve, 
and is to be kept ready for commission. ‘The Australis is 
sister ship to the Orlando, lately despatched as flagship 
on Australian station, and was built by Messrs. 
Robert Napier and Sons, of Glasgow, from the designs of 
Sir Nathaniel Barnaby. The armament of the Australia 
consists of two 9.2 in. 22-ton guns; ten 6 in. 5-ton breech- 
loading guns; sixteen 3-pounder and 6-pounder quick- 
firing guns, and a strong yo of machine guns and 
bes doe. torpedoes, All the guns have not yet been 
supplied. 


According to the statistics collected by Mr. J. S. 
Jeans, secretary to the British Iron Trades’ Association, 
616,421 tons of open-hearth steel ingots were produced in 
the United Kingdom during the first half of the present 
year, this being an increase of 211,031 tons on the returns 
for a similar period in 1887. Of Bessemer steel ingots 
1,051,481 tons were produced, an increase of 135,927 tons ; 
avd of Bessemer steel rails, 487,174 tons, or an increase of 
41,389 tons ; 3,902,812 tons of pig iron were produced, an 
increase of 234,689 tons ; and as the stocks in hand have 
also decreased, a large addition must be made to the above 
for the increased consumption of iron during the earlier 
half of the year, this increase, after deducting exports to 
foreign countries, is 398,761 tons, 


It has been found necessary to make an important 
alteration in the Alberta at Portsmouth. The Royal 
yacht was launched at Pembroke as far back as October, 
1863, when she wasengined by John Penn andSon. Dur- 
ing late years, either through the addition of extra weight 
on board or a change in the shape of the vessel itselt—a 
misfortune to which all wooden hulls are liable under ex- 
cessive strains—the immersion of the yacht in the water 
has been so much increased as to seriously handicap the 
engines. In paddle steamers it is not deemed expedient 
to sink the paddles more than one-third of their diameter, 
and as this has been exceeded in the Alberta to such an 
extent as to produce appreciable waste of engine power, 
it has been determined tentatively to reduce the depth of 
the feathering floats by taking about 7 in. from the outer 
edge. 


The Admiralty have decided to extend the machinery 
trial of new vessels, with the view of preventing the pro- 
bability of breakdowns after commissioning. In a few 
days the sloop Nymph, which is completing at Ports- 
mouth, will begin the official trials of her engines, by the 
Greenock Foundry Company, when anew regulation will 
be for the first time enforced. Hitherto it has been the 
practice to subject all new ships, as a condition of being 
passed into the service, to a four hours’ trial under nature! 
draught and to a similar trial under forced draught. In 
the case of the Nymph, however, she is required to steam 
for twelve hours in the Channel under natural draught, 
the subsequent trial with closed stokeholes being the same 
as with previous ships. The Nymph is contracted to 
develop 2000 horse-power with forced draught, and is 
designed to realise a speed of 144 knots. 


The Admiralty have wisely determined without further 
loss of time to improve the efficiency of the two early 
battleships Devastation and Thunderer, by bringing 
them up to date in the matter of their machinery. The 
former was launched at Plymouth in July, 1871, and 
engined by John Penn and Son, and the latter was 
launched at Pembroke in March, 1872, and engined by 
Humpbrys, Tennant, and Co. The propelling engines 
of both monitors were of the now obsolete simple hori- 
zontal type, taking steam at 30 1b. pressure. The con- 
tracts for the new engines have been given to Messrs. 
Maudslay and Field, of Lambeth. They are to be of the 
triple-expansion pattern, with a working pressure of 
145 lb. to the square inch, and are to develop 7000 indi- 
cated horse-power on the official trials. Increased speed, 
combined with a more economical consumption of fuel, 





will thus be vecured, 
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COMPOUND SEMI-PORTABLE ENGINE WITH TWIN BOILERS. 
CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., LIMITED, ENGINEERS, LEEDS. 


OvuR engraving on the present page represents a| 
100 horse-power compound semi-portable undertype | 
engine, with a high-pressure cylinder 17 in. in dia- | 
meter, and a low-pressure 27 in. in diameter, by 
30 in, stroke. Both cylinders are fitted with Hart- 
nell’s patent automatic expansion gear controlled by 
one governor, The low-pressure expansion valve is 
also fitted with the means of varying the proportion of 
cut-off without altering the high-pressure cut-off, The 
frames are made of steel plates ; the crankshaft is of 
steel, with the webs balanced, and is 10 in. in dia- 
meter, The twin boilers are of the ordinary locomotive 
type, and each of them has 20 square feet of grate sur- 
face. The speed of the engine is 80 revolutions per 
minute, and at this speed with a boiler pressure of 
125 lb. during a trial in the maker’s works, the engine 
indicated 286.3 horse-power, of which 144.8 was given 
off from the high-pressure cylitder, and 141.5 from the 
low-pressure cylinder, The erhaust from the high- 
pressure cylinder to the low-pressure steam chest 
passes through a copper pipe in the smokebox, which 
is common to both boilers. Each boiler is fitted with 
a Worthington pene of sufficient size to feed both 
boilers, and the feed pipes are so arranged that either 
pump can supply either or both boilers. When work- 
ing at full power with steam cut off at seven-eighths of 
the stroke in the high-pressure cylinder, the engine 
gave off 452 horse-power. The makers, Messrs. Fowler 
and Co., of Leeds, have a similar engine in hand for 
the same users, who are engaged in the electric light- 
ing of the City of Mexico. 





New ZkALAND.—The population of New Zealand was 
estimated at the close of March, 1888, at 646,913, 


NOTES FROM THE UNITED STATES. 
New York, October 1, 1888. 

RaILRoaD building enterprise is scheming in the 
direction of new work. Lumber and coal roads will 
be built by which lumber and coal territory can be 
developed and the costs of transportation greatly 
reduced over existing lines. A fresh outburst of 
building projects is among the recognised possibili- 
ties of the future. American enterprise has been some- 
what tardy in entering upon this work, butit has been 
encouraged by English capitalists who, after the most 
thorough investigation by experienced parties, have 
decided upon several undertakings, especially in the 
Lake regions and in the West, which when supplied 
with railroads will contribute to the traffic of the 
Pacific coast. Another encouraging feature is the 
heavy traffic on most of our railroad lines. The earn- 
ings do not show it, as competition has crowded down 
prices on nearly all our mileage. There is a scarcity of 
cars upon most of our systems, as is shown by the 
placing of orders recently with car builders, all orders 
ranging from 500 to 1500 cars. The Pennsylvania 
Company has just placed an order for 1500 cars with 
the car builders of Pennsylvania, The Louisville and 
Nashville road is ordering cars, their present. capacity 
being severely taxed, Several western roads have 
ordered. There is a large amount of bridge-building 
work in sight. One company has just placed orders for 
bridge-building material for 250,000 dols. A great 
deal of wooden bridgework is to be removed and sup- 
planted by iron. This will create a demand for plate 
and structural iron as well as for small railway mate- 
rial. In view of this a large number of orders for 
| locomotives are to be given out. The Baldwin Loco- 








motive Works of this city are turning out thirteen 
engines per week, and are sold way ahead. An Ame- 
rican railway manager has just completed a loan of 
3,500,000 dols. in Paris in order to complete a railroad 
line by construction, purchase, and lease which will 
give the Dominion practically a new line from Sault 


Ste. Marie, Halifax. The reason for this move is to 
protect the railway interests against the possibility of 
the retaliation threat made by the American Govern- 
ment. The plan is to complete, lease, and purchase 
the line from the Government. from Ottawa to Quebec 
from the Canadian Pacific road, and to obtain from the 
Canadian Government running powers over the colonial 
road to St. John’s. The Secretary of State is a mem- 
ber of the syndicate, . Several new roads are projected 
in the north-west, despite the assertions that that 
region of country has been over supplied with rail- 
roads, <A railroad is projected from a point in Minne- 
sota to the city of Omaha, which will run through a 
richly timbered region, within reach of fifty thousand 
million feet of white pine. 

The iron trade is in far better shape, though not 
quite as prosperous as two or three weeks ago. Most 
of the big buyerssupplied themselves with iron before 
the advance, so that the makers will not make much 
by it for some little time to come. No. 1 foundry 
is quoted at 19dols, No. 2 at 17.50 dols., and 18 dols. 
for special brands. Nails are dull at 1.85 dols. to 1.90 
dols. Muck bars are strong at 29.50dols. Old rails 
are still in light supply and firm at 25 dols. for tees 
and 26 dols. for double-heads. Steel rails havea 
brighter prospect before them than for months past. 
They are selling at 29 dols, in eastern mills and 30 
dols. in western mills. 
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THE FUTURE ROUTE NORTH vid THE 
FORTH BRIDGE. 


To THE Epitor or ENGINEERING. 


Srr,—The North British Railway Company have deter- 
mined, at any rate, that no expense, however lavish be 
the outlay now, shall prevent them securing the shortest 
and most direct route between Perth and Edinburgh. 

Simultaneously with the completion of the Forth Bridge 
two connecting lines will be opened, one connecting Inver- 
keithing and Burntisland, the other cutting off the large 
and circuitous existing loop between Bridge of Harn and 
Mawcarse, which lies for some way nearly along Tayside, 
and bends south after the town of Newburgh. 

Both these short cuts are fairly big bits of work, espe- 
cially the latter, which is called the Glenfarg section. 
The former is a necessity, in order to pick up the Burnt- 
island traffic and to connect at Inverkeithing with the 
railways of the Forth Bridge. But the latter might 
almost be styled a luxury, as it simply shortens the route 
and passes no important town or centre of manufacture 
or commerce. 

The opening of the Forth Bridge and these subordinate 
lines will influence all traffic north of Perth, and the 
future distance by rail between Perth and Edinburgh 
will be got through in something slightly over the hour by 
fast trains. 

The Glenfarg line necessitates some heavy work in 
rock cuttings and tunnelling, the railway passing through 
@ gorge or glen in the Ochils at a high level. 

This new loop leaves the existing line at Bridge of Earn 
four miles out of Perth, runs transversely across the flat 
land in the east part of Strathearn, rising by a fairly easy 
gradient to the hills, and passing through a tunnel at the 
mouth of Glenfarg, then skirts the west side for a mile or 
80, and then through a second tunnel and over a viaduct 
crossing the glen, it makes its way on a still upward slope 
to Damhead, which is the site of the only station. Leaving 
Damhead it runs down an easy country to Mawcare, 
where it rejoins a loop of the existing line. 

The work was started in July, 1887, and is now pro- 
gressing rapidly. Messrs. Charles Brand and Son, of 
Glasgow, are the contractors, who held the contract for 
the underground railway at that city, and Messrs. Gal- 
braith and Church, of Westminster, are the engineers 
both for this line and the Burntisland-Inverkeithing 
section. 

From Mawcarse to Damhead the work is of a very 
simple character, and it is not until the glen is reached 
that the difficulties to be grappled with are to be seen. 
Glenfarg is a narrow defile at the bottom of which run a 
road and stream, and the latter is a source of continual 
slipping of the soil, a tough boulder clay, which forms a 
skin or coat to the hard whinstone of which the hills are 
composed. Owing to the narrowness of the glen, the 
Farg stream can only be slightly diverted, and when in 
spate it is continually carrying away the toes of the em- 
bankments or hill-sides and causing slips. In two places 
last spring these occurred during the heavy thaws after 
the snow, and required prompt remedy, which was applied 
assoon as possible. A rough rubble wall, 15 ft. thick, 
was built at the toe of the slip, and it was well drained in 
the orthodox manner, and deep benches were cut, while 
only rock fragments were allowed to be tipped. 

The tunnels were first began by hand labour, with 
jumpers and hammers for drilling and the rock blasted 
out. When, however, harder rock was met with, Lar- 
muth’s boring machines were used and are now working 
well night and day. These work by compressed air, and 
when in full swing get out about 15 linear feet of tunnel 
per week. Three machines are used as a rule, one large 
one which drives the heading, while two smaller assistant 
drills attack the sides. Steam drills are also employed in 
the heavy rock cutting. 

The bridges on the line are nearly all masonry of red 
or white sandstone, which, though soft when quarried, 
hardens very much on exposure; the trap rock got out of 

the tunnels is used for backing and embanking. With 
few exceptions all the bridges are skew. There is a hand- 
some viaduct across the road and stream midway in the 
glen and another on emerging from it into Strathearn. 

For earthwork in the heavy cuttings two of Messrs. 
Ruston and Proctor’s steam navvies work incessantly, 
and though they have a tough enemy in the boulder clay, 
oe have proved very satisfactory. 

he number of men employed on the works varies from 
about a thousand upwards; they live in wooden huts, 
covered with tarpaulin, and at Damhead they have a 
reading-room and club, where in the winter concerts and 
readings are held from time to time. Accidents have 
been on the whole as yet a ; there have been 
about four or five fatal ones, and in nearly every case they 
occurred in the tunnels. The line runs through a country 
very barren for the wants of the engineer and all the 
stone, lime, and sand comes from a distance. The sharpest 
yet are of 28 chains radius, and the steepest gradient 
1 in 50. 

The fencing and bridges are sublet, and so also were the 
tunnels, but these were eventually thrown back on the 
contractor's hands. This line will probably be completed 
in about a year or eighteen months, all going well. 

The Inverkeithing and Burntisland section includes, 
besides that railway, a short line or junction curve at 
Inverkeithing to connect the above railway with the 
company’s existing branch from Queensferry to Dun- 
fermline. The length of this Inverkeithing-Burntisland 
line is nearly seven miles, that of the Glenfarg line about 
nine miles, the junction curve being seven furlongs. The 
line starts from Burntisland with a long viaduct over the 
quay, and turning inland cuts across a small arm of the 
sea on a rubble-toed embankment, and then skirts the sea 


reached, thence the line takes a more inland direction 
until Inverkeithing is arrived at. : 
The work on this section is not nearly so heavy asin the 
Glenfarg line, there being no tunnelling and the cuttings 
not very deep, though the material is rock and shale. 
The bridges are chiefly of iron, and are nearly all floored 
with wrought-iron troughing, which seems to have become 
ar popular. é 

he cost of this line, including stations, &c., is estimated 
at about 217,000/., while the Glenfarg section is more ex- 
pensive, 





SLIDE VALVE DIAGRAMS. 
To THE EDITOR oF ENGINEERING, 
Srr,—As there are slide valves possessing negative ex- 
haust side lap (— E) on both sides (Fig. 1), or on one side 


only (Fig. 2) of the exhaust cavity, as the case may be, 


a few lines must be spent on this subject also, Fig. 3 
shows a valve without inside lap (E = 0). Occurrence of 


negative exhaust side lap on one and of positive on the 
other side of the valve cavity, as in Fig. 2, often accom- 
panies equalised compressions. 

To illustrate the influence exercised by the character of 
the exhaust side lap upon the compression of the exhaust 
steam, before and upon the expanded steam behind the 
piston, we only have to refer to our diagram. The dia- 
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grams in Fig. 4 are diagrams of valves with exhaust side 
positive amount 


lage (+E),(E=0),and(—E) 

n case of the exhaust side lap being a 

(+E), beginning of compression fatpeeseogendie of release. 
Diminishing the positive exhaust side lap(+ E) succes- 
meee in the diagram the exhaust lap circie becomes 
smaller (+ E,) ; the positions of crank, denoting beginning 
of compression and release, will be drawn nearer together, 
hence finally, when there is not any more exhaust side lap 
(when E = 0), the exhaust side lap circle shrinks into a 
point (O,), and beginning of compression coincides with be- 
ginning of release. gang diminution still beyond this 
measure, exhaust side lap will become a negative amount, 
and the two positions of crank, denoting beginning of re- 
lease and compression, will be separated again by an ex- 
haust side lap circle (— E in Fig. 4), only that now, asa 
consequence of the course of the whole proceeding, begin- 
ning of release will forego beginning of compression. 





followed by results which in every respect are just the 
converse of those accompanying a positive exhaust side 
lap. Examining the diagrams in Fig. 4, it will be seen 
that positive exhaust side lap (+E) hastens compression 
and retards release, hence hastened release and retarded 
iy a must be the result of negative exhaust side lap 


Then it will be seen that a positive amount of 


). 





exhaust side lap prolongs the compression as well as the 
¢xpansion Y 


, @ neyative exhaust side lap on the con- 
trary will shorten the compression as well as the expansion 
period, With positive exhaust side lap both ports con- 
temporarily for a while (during the cranks moving through 
the angle denoted in the diagrams by the positions of 
crank for the beginning of compression and release), will be 
closed to the exhaust. In case of negative exhaust side 
lap both 's synchronously for a while will be opened 
to the exhaust. ; 

As will be seen, diagrams of valves, possessing nega- 
tive exhaust side lap, are, save the interchangement of the 
crank positions denoting beginning of compression and re- 
lease, not in any way different from diagrams of valves 
with positive exhaust side lap. ; 

Believe me, Sir, respectfully yours, 


Victor THALLMAYER, 
Ungarisch-Altenburg, 1888. 





WATER FOR MARINE BOILERS. 

To THE Epitor or ENGINRERING. 
S1z,—Being somewhat intimately connected with ship- 
ping, and having seen two very important letters in 
‘Fair Play” of August 10th and October 12th, which 
seem to me to be of value and to contain matter of real 
interest to marine engineers, I venture to direct your 
attention tu them, and to make some remarks which will, 
I hope, be considered worth insertion in your paper. 

The subjects alluded to in both the before-mentioned 
letters are very explicit, and quite agree with my personal 
experience with low-pressure, compound, and _ triple 
engines ; and I may add, what is known no doubt to 
every sea-going engineer, that hard water, or water con- 
taining solids, is very bad for feeding boilers, as it leaves 
a deposit proportional to the percentage of saline or solid 
matters it contains, and thereby reduces the evaporative 
efficiency of the boiler in which it is used for the produc- 
tion of steam. Water for feeding boilers should be free 
from fat, or any substance of an acid nature, for obvious 
reasons, 
Absorbed gases, such as carbolic acid, sulphuretted 
hydrogen and oxygen, are also very injurious. 
Scale forms with greater rapidity the slower the deposit 
is laid down, and hence it follows that salt or hard supple- 
mentary feeds means likewise rapid increase in the coal 
bill, a thing not to be lightly looked at. 
© causes various evils, among others increase of con- 
sumption of fuel, wearing out of boilers, owing to over- 
heating of furnaces, and heating surfaces. 
The sudden breaking off of a sheet of thick scale may 
cause a serious explosion. 
The scum formed by precipitation causes priming, to 
say nothing about results to valves and the intern al parts 
of the engines where carried over with the steam. 
Heating feed water, now an almost universal practice, 
purifies the water to a certain extent; but in addition to 
this it would be of great advantage to entirely cease using 
salt or hard supplementary feed, and this can be done by 
using distilled water oni fi for this purpose. Several 
appliances for the carrying out of this object are now on 
the market, and it is simply inexcusable to see valuable 
boilers jeopardised and fuel wasted for want of using so 
inexpensive a remedy. 


Tam, Sir, respectfully yours 
October 15, 1888, spies JARROW, 


DODD’S HIGH-SPEED ENGINE. 
To THe Eprror oF ENGINEERING. 

Srr,—On the 5th inst. you illustrated and described a 
form of my patent high-speed engine. May I suggest 
that the description scarcely conveys the spirit of the in- 
vention. Referring to the figure on page 330, it will be 
seen that the steam in its passage to the cylinder can be 
cut off in two ways: firstly, by the rocking motion of the 
connecting rod ; secondly, by the advance of the piston 
nthe cylinder, without reference to the connecting-rod. 
The particular engine shown is designed to cut off at 
half-stroke, and I think that perhaps the accompanying 
wig may serve to make the principle a little more 
clear, 








' 

The dotted circle represents the path of the crank-pin 
centre, and the direction of rotation is indicated by an 
arrow. The cylinder under consideration is above this 
circle. Since lead is obtained by causing tha connecting- 
rod to open its port just before reaching its inner dead 
centre, this port will remain open until the connecting- 
rod has passed its outer dead centre by a corresponding 
amount. The passage will, in fact, as far as the connect- 
ing-rod is concerned, be open wiile the crank-pin is 
travelling from A to B, and closed while it travels from 
BtoA. At half-stroke, however, the piston, by its own 





egative exhaust side lap being in a certain sense 





shore through the woods of Aberdour till that village is 





simply the converse of positive exhaust side lap, is always 


movement, cuts off the supply, and keeps it cut off while 
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the crank travels from DtoC, Thus, the only period 
during which the supply port is not intercepted in either 
of these two ways, is from A to D, and the admission of 
steam is, of course, limited to this period. 

It will be sufficiently clear that by suitably ang | 
the ports, &c., the distribution can be widely varied, an 
that the same two movements can be made to control the 
exhaust. 

May [ also point out that, if desired, the steam may be 
excluded from the crank chamber, when the connecting- 
rod would work in compression, and the working surface 
would be modified accordingly. 

I am, yours faithfully, 
Frank Wituiam Dopp. 

Forest Gate, October 15, 1888. 





BOILER EXPLOSIONS. 
To THE EpiTor oF ENGINEERING. 

Srr,—The assertions of your correspondent, Mr, John 
Swift, as to the boiler insurance companies, exhibit such 
a misconception of the facts as almost to take one’s breath 
away. According to the report of the Select Committee 
on Boiler Explosions, 1874, the number of boilers in the 
United Kingdom was 100,000, and the aver; number 
of explosions 50, According to the inquiries held under 
the Boiler Explosions Act, 1882, the number of boilers 
has risen to 140,000, and the average explosions annually 
have dropped to 44.6. Of these 140,000 boilers 70,000 are 
insured, and the average number of explosions among 
them is 9, rather different to every-day occurrences. 
When, through the boiler insurance companies, these 
explosions have been pe neg decreased, it is ve 
unfair to accuse them of being the cause of one whic 
they have ina great measure prevented. These figures 
have been published in an engineering journal, and 
also an account of the explosion referred to by your 
correspondent. That he had not seen it his assertions as 
to the boiler insurance companies testify. As he had not 
taken the trouble to ascertain the facts in the former case, 
he is as likely to be equally careless in his remark for the 
latter. I am, Sir, yours, &c., 

Farr Pray. 

Southampton-buildings, W.C., October 12, 1888, 





To THE Epitor oF ENGINEERING. 

Sir,—I must confess to a feeling of surprise at not 
seeing any announcement in your paper, previous to the 
last issue, of the terrible boiler explosion at Messrs. 
Watson, Todd, and Watson’s, but it certainly did not 
occur to me that the omission was due to scientific interest 
in the matter being on the wane, nor doI think is this the 
case. 

Your correspondent, Mr. John Swift, appears to imply 
that boiler assurance and —— are direct elements 
in the cause of explosions. ith this I entirely disagree, 
for Ican speak from practical experience of the value of 
inspections conducted by assurance company inspectors, 
more than one instance having come under my own obser- 
vation in which almost certain explosion was prevented b 
such inspections, and in at least two cases I have investi- 
gated, the fact has been clearly established that had the 
boilers been examined by a boiler inspector, the condition 
would have been pointed out and disastrous explosions 
avoided. Iam, Sir, yours truly, 

E. G. CoNsTANTINE. 

5a, New Brown-street, Manchester, October 16, 1888, 

To THE Enitor or ENGINEERING. 

Sir,—That there has been a very serious and lamentable 
explosion in Birmingham there is no doubt, and it is also 
remarkable that very little information on this particular 
explosion has as yet been circulated through the channels 
of the engineering journals. Whether this lack of infor- 
mation during investigation, or at least prior to the 
expert’s report is advisable or not is, in my opinion, a 
debatable question. Only those interested in these 
matters know the evil influence resulting from premature 
conclusions published by some papers who y cannot 

held up as authorities, but whose local influence is often 
sufficiently marked to tell upon the unskilled but other- 
wise intelligent journeymen. 

With the first two paragraphs of Mr. Swift’s letter I do 
not feel disposed to deal, but the third paragraph is in 
my opinion -~ premature and uncalled for, if at all 

ustifiable. It is not fair to anticipate a coroner’s jury. 

vidently the coroner has done his utmost to bring to a 
successful issue the inquiry over which he presides, and 
although the expert he has called in to assist him is only 
* the proprietor of a small engine works,” I doubt not 
but he will unflinchingly do his duty and give a report in 
accordance with his finding, and we can only assume him 
to be incompetent after trial. 
features in this explosion common to most explosions, but 

r. Swift’s conclusions, or articles of belief, are not in 
accordance with facts: 1. It is not an old boiler. 2. It is 
not a very big boiler. 3. It has not yet been proved that 
the boiler was worked at a higher pressure than would 
have been suggested by an inspector after an examina- 
tion. 4. Being insured and inspected proves nothing until 
the reports are made public. ‘Prasting you ma find room 
for these few lines, I am yours tru y> 

SAMUEL Bosw&tt. 

38, Vere-street, Salford, October 15, 1888. 





BIRMINGHAM BOILER EXPLOSION. 
To THE Epitor oF ENGINEERING. 
Sir,—Having examined the exploded boiler two days 
after the explosion, and not seeing any correct accounts 
pea, I may be able to give your readers some parti- 


ars, 
The boiler, I believe, was made in Glasgow and put down 


Certainly there will be | boil 





with another one like it eighteen years ago, and two more 
have been put down since; they were all in a vault under 
the yard; the one exploded was the Lancashire type, 
about 6 ft. 7 in. in diameter, and 30 ft. long, and y% in. 
plates when new, with Galloway tubes every few feet apart 
through the flues; the flat ends had gusset stays connected 
to the shell, also two stay rods from end to end, with a 
joint in the centre, which were put in a few years ago. 
The flues were in splendid condition, considering their 
age, also the shell. I did not see any parts corroded, and 
no possible blame can be attached to the attendants or 
owners, Messrs. Watson, Todd, and Watson, they being 
gentlemen who have an excellent reputation with their 
oo also they sre not to be expected to understand 
boilers. Any one who understood boilers, would, I should 
think, condemn this boiler being worked at over 25 lb. 
pressure instead of 60 lb. for the reasons following : 

1. The flues had not expansion joints, 

2. All the seams were only single-rivetted. 

8. An old boiler like this would be sure to be very 
brittle (especially with no expansion joints in the flues), 
therefore causing serious strains on the shell. 

4. The gusset stays were weak, and the stay rods had 
not swelled ends, and very small washers. I do not know 
if they were supported in the centre. 

Unless properly constructed, boilers should not work at 
such high pressure, and the insurance companies are cer- 
tainly to blame. I think the same as your correspondent 
last week, Mr. Swift ; his object must be a good one, con- 
sidering he is an insurance agent himself. There is no 
doubt Mr. Swift can enlighten the public concerning in- 
surance companies. 

This bad inspection has been the cause of many valuable 
lives being lost, and their wives and children being re- 
duced to poverty. The exploded boiler was but little re- 
moved, only moved back about 2 ft. and a little on its side. 
The transverse seams in the centre of the boiler were 
divided all round, the longitudinal seams of the front half 
on each side were also rent. The under part was removed 
but little, and the top part was lying on the yard above, to 
the left, several feet away, with part of the front plates 
and gusset stays attached. One of the mee | rods was 
broken at the thread, and the other was pulled through 
the plate, washer and all. 

I consider there must have been a large incandescent 
fire which expanded the upper part of the tubes more 
than any other part of the boiler, and the flat plates be- 
coming so brittle, would not spring enough, and therefore 
rent the transverse seams at the sides of the shell. The tear 
continued round, at the same time running along the longi- 
tudinal seam to the front, and all the top would have fled 
up towards the building had not the stay rods held it; 
one of these broke and fled to the right, and the other 
swung it round to the left before being pulled through the 

lates. Many details point to this action, which I should 
ave described but for taking too much of your valuable 
space. Yours faithfully, 
REGINALD W. Hewett. 
Soho Hill, Handsworth, October 17, 1888. 








BALANCING LOCOMOTIVES. 
To THE Epiror oF ENGINEERING. 

Sir, —I was very much pleased to see that in your issue 
of 14th ult. you took notice of the effect of a badly 
balanced locomotive in Australia. There is a great diver- 
sity of opinion amongst locomotive engineers as to the 
method of determining the size, position, shape, &c., of 
balance-weights, and surely this is a very important 
feature in the design of a locomotive. 

My object in writing is to ask if, with your permission, 
those of your readers who have studied the question will 
favour us with their opinions, and I am sure many of my 
fellow readers besides myself will be much indebted. 

Yours truly, 

October 4, 1888. Loco, 





ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EpiTorR OF ENGINEERING. 

S1r,—I have forwarded you the subjoined extract for 
publication in connection with the discussion, ‘* English 
v. American Locomotives,” which is still heard in your 
paper. Itis taken from an old copy of the American 
Railroad Gazette of July 11, 1879, and forms the concluding 
paragraphs of areport entitled, ‘‘ Report of the Committee 
on Boilers of the American Master Mechanics’ Associa- 
tion, submitted at the Convention in Cincinnati” (May 14, 
1879), and I think the report was given not so far back as 
to have no bearing on the present discussion : 


“The superior economy in consumption of fuel by 
English engines cannot, of course, be all credited to the 
iler. The valve gearing, the arrangement of cylinders, 
especially as regards the position of the steam and exhaust 
ports, and the great care taken in educating the engine- 
men, are all important factors in the question of fuel con- 
we oe : 

“That the English engines are very economical an 
inspection of their fuel reports will show. _ 

** Looking over a number of such reports in my posses- 
sion, I note that on one line, with frequent grades of from 
1 in 50 to 1 in 200, and hauling passenger trains equal in 
weight to seven American coaches, with stops at intervals 
of every three miles, engines with cylinders 16 in. by 24in., 
and four wheels coupled, burn 35]b. per mile. Express 
engines on a level line, making an average speed of 45 
miles an hour, with train equal to six American cars, burn 
from 21 1b. to 25 lb. per mile. 

**On another line with grades of 1 in 50 and 1 in 100, 
express engines hauling trains equal to seven American 
coaches, at a speed of 47 miles per hour, burn 27 1b. per 
mile, this being the average of a number of engines, and 
not the best performance of one. 


‘* Freight engines on the line last referred to haul forty- 
five English wagons, probably equal to twenty-five of our 
loaded box-cars, consuming 451b. per mile. 

‘* Another line reports an average consumption of 35 lb. 
per mile with an average train of fifty-five wagons, the 
engine being 17in. by 24 in. cylinders, and six wheels 
coupled. 

** On one line express engines with sixteen cars, weigh- 
ing 10 tons each, burn 27 lb. ay wile, and on another rail- 
way the express engines, with ten cars, burn 26]b., the 
speed in both cases being 45 miles per hour. 

‘** The methods by which such economy is produced are 
wel] worth study, and it would be an interesting experi- 
ment if some American railway company would purchase 
an English engine of a type suited to its service, and 
ascertain by actual experiment if similar results are attain- 
able in this country. 

* Yours very respectfully, 
** (Signed) Howard Fry.” 


The above is quoted by the Committee as “ Mr. Fry’s 
very valuable and interesting contribution to our report,” 

I think that the purchase of such an engine as suggested 
by Mr. Fry (who is quoted in the above report as “* Super- 
intendent of Motive Power of the Philadelphia and Erie 
Division of the Pennsylvania Railroad”) would go far to 
solve the vexed question as to relative merits cf English 
and American locomotives. 


Yours Guly 
J. BERNARD WALKER. 
Corvallis, Oregon, U.S.A., September 13, 1888. 





TRADE WITH SIBERIA. 
To THE Eprror oF ENGINEERING. 

_ Sm,—You published last week a letter from the manag- 
ing director of the Pheonix Company, Newcastle, question- 
ing some statements which, under the heading “Is 
Siberian Trade a Myth,” appeared in your issue of the 
2lst ultimo. As the writer of the letter referred to seemed 
to think that your statements were based upon “‘ ignorance 
of the country and without due appreciation of the privi- 
leges accorded at our request by the Russian Govern- 
ment,” allow meto say that they certainly agree with the 
carefully weighed opinions of one acquainted with 
Siberia, who has just come home from Russia, and who has 
had exceptional means of acquainting himself with the 
— sentiments and policy of those ministers who 

i the giving of the concession to which Mr. Sulivan 
refers. 

On examination it will be found that this letter, so far 
from refuting, practically indorses your remarks. Mr. 
Sulivan admits, for instance, that the concession to the 
Obi basin, which is touched by the railway system, was 
restricted to a single year, ‘‘ on account of Russian trade 
opposition ;” yet without proof of any kind, asserts that 
** the argument on the railways existing or in contempla- 
tion has no existence,” when it is a matter of common 
notoriety in Russian official circles that the concession for 
the Yenesei was properly restricted to five years, because 
within that time it is ho that the railway system will 

metrate to that basin a Surely Mr. Sulivan cannot 

ignorant of the operations of the Russian engineers in 
that region, for not only is the Ufa-Zlataoust line in hand 
already, directly after the opening of the Ufa section, 
but engineers are tracing the intermediate Yeneseisk 
stretches of the line, lying between the Urals and Amoor. 
For the Phceenix Company’s sake I hope that the conces- 
sion will outlast five years, but Mr. Sulivan has nothin 
but his own impression to go upon in this matter, an 
that is not a very substantial guarantee in dealing with 
such an ultra-Protectioniet Government as that of Russia. 

As for the whole thing not being at the mercy of the 
Minister of Finance, Mr. Sulivan, while placing a dif- 
ferent interpretation upon the concession, as published in 
the Vestrick Finantsoff, to that which it seems to me to 
bear, expressly states that the minister can restrict any 
import ‘‘ ata year’s notice.” Taking this on his own 
basis, it seems to me to afford very little protection for 
those who may embark their capital in the arduous task 
of working up a new trade. That some business can be 
done, I candidly admit; but not beyond proportions 
of a ship or two a year, and the moment it assumes a pro- 
fitable shape the Russian Government will, I feel per- 
suaded, reimpose the tariff, and blight all operations on a 
iano seale, 

n expressing this opinion I do not wish to deter manu- 
facturers from participating in the Siberian trade, for I 
am quite convinced of the genuine and praiseworthy 
character of Mr. Sulivan’s operations; but Sir Robert 
Morier certainly pitched the key too high when he en- 
couraged expectations of England finding in Siberia 
another commercial E] Dorado, 

Mr. Sulivan, who assumes too readily that English 
people and Russians are ignorant of Siberia, betrays an 
equal ignorance of South African progress, when he ridi- 
cules your preference for enterprise under the English 
flag by asserting that it would have to be “cultivated 
with the sword against hostile tribes and a deadly 
climate.” I venture to predict that during the next five 
years more British manufactures will go up the Zambesi 
than the Yenesei, and that those who devote their energies 
and capital to opening up trade in South Africa, Canada, 
and Australia, will find in each not only a profitable 
return, but will be independent of a despotic minister 
able to crush their business, by simply giving a year’s 
notice to restrict the particular article of cat omg they are 
making money out of. I am, yours truly, 

London, October 15, 1888. ANGLO-Russian, 





Brooxtyn.—Brooklyn will this year have a population of 
800,000, and it is expected that five years hence there will 





be fully 1,000,000 people within the present boundaries, 
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COMPOSITE CARRIAGE; GREAT SOUTHERN AND WESTERN RAILWAY OF IRELAND. 
CONSTRUCTED FROM THE DESIGNS OF MR. HENRY A. IVATT, LOCOMOTIVE SUPERINTENDENT, 
(For Description, see Page 379.) 
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NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS.— On Wednesday, October 
24th, and Thursday, October 25th, at 25, Great George-street, West- 
minster, the ordinary general meeting will be held, commencing 
7.30 p.m. each evening. The discussions on the following papers 
read at the last meeting will be resumed: ‘Description of 
Emery’s Testing Machine,” by Mr. Henry B. Towne; and “ De- 
scription of the Compound Steam Turbine and Turbo-Electric 
Generator,” by the Hon. Charles Parsons. The following papers 
will be read and discussed as far as time permits: ‘* Description 
of the Rathmines and Rathgar Township Water Works,” by Mr. 
A. W. N. Tyrrel, and a supplementary paper ‘‘On the Use of 
Petroleum Refuse as Fuel in Locomotive Engines,” by Mr. Thomas 
Urquhart. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS,— 
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Mr. W. Gray, the Mayor of West Hartlepool, who will deliver a 
short address, which will be responded to by the President of the 
Institution, Mr. F. C. Marshall, who will then take the chair. 
Mr. John Price, of Jarrow, will read a paper on ‘‘The Use of 


Machinery in Construction.” If time will permit, Mr. Thomas F. 
Irwin, of Liverpool, will also read a paper on “The Deterioration 
of Marine Boilers,” 
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THE PENDING PATENTS, é&e., BILL. 
Ir is to be hoped the Bill entitled ‘‘ An Act to 
amend the Patents, Designs, and Trade Marks Act 
1883,” that now awaits the re-assembling of Parlia- 
ment, will ultimately become law. If it is not all 
that could be desired, it nevertheless contains much 
that will be valuable. It may be regarded as an 
outcome of the deliberations and reports of two 
committees appointed by the Board of Trade. One 
of these was to inquire into the duties, organisa- 
tion, and arrangements of the Patent Office under 
the Patents, Designs, and Trade Marks Act 1883. 
That committee was appointed to report with 
especial regard to the system of examination of the 
specifications which accompany applications for 
patents now in force under that Act, and it was 
understood that the inquiry would not extend into 
matters involving legislation. 

This is unfortunate, because the state of things 
revealed by the investigations of the committee 
showed legislation to be necessary ; and, had the 
inquiry not been unduly restricted, recommenda- 
tions and consequent legislation might with advan- 
tage have been carried further. 

The other committee was appointed to inquire 
into the duties, organisation, and arrangements of 
the Patent Office under the Act of 1883 so far as 
relates to trade marks and designs. 

The Bill contains 29 clauses. 

Clause 1 provides for establishing aroll of patent 
agents, After the Ist July next, a person is not 
to be entitled to describe himself as a patent agent, 
whether by advertisement, by description at his 
place of business, by any document issued by him, 
or otherwise, unless he is registered as a patent 
agent. The Board of Trade is to make rules for 
giving effect to this section. But every person who 
proves to the satisfaction of the Board of Trade 
that on the 1st July last he had for twelve months 
been bond fide practising in the United Kingdom as 
a patent agent, is to be entitled to be registered. 
Any person knowingly describing himself as a 
patent agent in contravention of the section is to 
be liable, on summary conviction, to a fine not 
exceeding 201. 

We need not remind our readers that we have 
long advocated the creation of a roll of patent 
agents. Such astep is necessary, not for the benefit 








A408 | of practitioners, but for the public good. Neither 
0 | the present system of official examination of speci- 


fications, nor any other system that could be 
devised, would effectually protect the inventor from 


1| injury resulting from the employment of an in- 


competent agent. An applicant who dispenses with 
professional assistance does so with his eyes open, 
and takes the risk. But he who employs a patent 
agent expects, and rightly so, that a knowledge of 


4| patent law and practice will be brought to bear. 


Yet it cannot be denied that a large number of 
persons ignorant of patent law and practice, and 
incapable of drawing a good specification, lay them- 
selves out as patent agents, sometimes just for the 
sake of picking up such business as may chance to 
come in their way. 

That this is so can readily be verified by any one 
who may choose to take the trouble of glancing 
through Patent Office documents and publications. 

Well-to-do inventors are, as a rule, men with 
business or other connections that enable them to 
readily ascertain the names of reliable patent agents, 
but there are many inventors of a poorer class who 
have no business connections and no influence. 
Many inventions emanate from artisans. They 
cannot draw a proper specification ; they dare not 
trust their secrets to their employers, and they do 
not know in whom to place confidence. As a 
natural result, in many cases, such an inventor falls 
into the hands of a person whose only qualification 
probably is that he advertises and holds out low 
charges asa bait. Then, later on, when the un- 
fortunate patentee tries to turn his property to pro- 
fitable account, he has to encounter all sorts of 
objections that result from a careful investigation of 
the matter by competent persons employed by 
manufacturers or capitalists to whom he has 
addressed himself. 

No one, we are assured, will pretend that this is 
a satisfactory state of things. Since it is an object 
of the law to endeavour to give the inventor real 





protection for his invention, in exchange for the 
full disclosure of it ; and since, with this object, 
thousands of pounds are spent annually by Govern- 
ment in official investigations of applications and 
specifications ; since, moreover, this, although it 
has done some good, has admittedly not been found 
sufficient ; surely there can be no valid reason for 
objecting to legislation going a step further with 
the view of placing the practical working of the 
patent law upon a sounder footing. 

If it were proposed to prevent applicants from 
preparing and passing their own applications, or to 
deprive competent practitioners of their means of 
livelihood, there might be some ground for objec- 
tion ; but nothing of the kindiscontemplated. The 
measure is simply an extremely mild attempt to 
benefit many by a reasonable control of a few. 
Should the Bill become law, no one even moderately 
fit to undertake the duties of a patent agent would 
be prevented from practising ; on the contrary, if 
there be a weak point, it is that many would be 
officially recognised as patent agents whose qualifi- 
cations would be of the slightest possible kind. 

The Board of Trade would have ample power to 
make reasonable rules, and it is not to be supposed 
for one moment that they would neglect to make all 
due allowance in the case of those who, though not 
actually practising on their own account, may have 
become qualified to do so by experience acquired in 
the service of others. Such men are entitled to, 
and would doubtless receive, very different treat- 
ment to that accorded to persons whose only quali- 
fication may be summed up in the fact that they 
have had the words ‘‘ patent agent” placed after 
their names on their brass plates or door posts. 

It is not to be expected that any opposition will 
be raised by persons qualified to practise, nor is 
there any reason for objection—quite the reverse— 
on the part of inventors and the public generally. 

Whatever objection theory may suggest, practice 
can be relied upon to refute. 

The creation of aroll of patent agents is not likely 
to increase the business done by those already in 
extensive practice, although it may improve the 
status of some practitioners in a smaller way of 
business. Nor will it prevent many from entering 
the profession. It will simply tend to keep out 
hereafter those who work mischief at the inventor’s 
expense. It will have the effect of inducing men 
of a better class to qualify for, and become mem- 
bers of a profession that will be respected, just as 
the Compulsory Education Act has had the effect of 
raising the standard of education. In this way, 
whilst there will be constant additions to the roll, 
just as there are constant additions to the roll of 
solicitors, the public will have some guarantee that 
those who commence to practise are to be relied 
upon as being qualified by education and experience 
to do the work they profess to undertake. 

The formation of a roll of patent agents is not an 
attempt to make patent agents always a necessity ; 
it will not in any wise prevent an inventor from 
taking out his own patents ; nor will he be prevented 
from getting a friend to assist him in drawing his 
specification or leaving his papers at the Patent 
Office. On this point much nonsense has been 
talked and written. It has been pretended, in 
effect, that in large numbers of cases persons com- 
petent to do the work as it ought to be done, are in 
the habit of doing it in a friendly sort of way for 
their acquaintances in the country, without being 
patent agents ; also that the percentage of specifi- 
cations which require special skill in draughting is 
very small, and that almost any man competent to 
invent can draw up a sufficiently good specifica- 
tion, that is, one which will secure to him all 
the advantage that can be got from the inven- 
tion. The persons who make such rash state- 
ments can have very little practical knowledge 
of the subject. It would probably be nearer the 
truth to say that not one inventor in fifty can draw 
a specification that will protect his invention effec- 
tually. Indeed a high official of the Patent Office 
stated in his evidence before the committee that 
an ignorant inventor very often puts in a specifica- 
tion describing absolutely no invention whatever, 
and that, in the case of the poor inventor, with 
whom the office has frequently to communicate, a 
specification known to be very inferior has even- 
tually to be accepted. 

The counsel most experienced in patent litiga- 
tion (of which there is plenty), if asked, would 
state that in most cases, where the patentee has 
not succeeded in supporting his patent for a valu- 
able invention the failure has been due to a defec- 
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tive specification ; that is to say, to incompetence 
on the part of the inventor, or on that of the agent 
employed by him to draw that document. 

We make this statement deliberately, not reck- 
lessly. A subject of such high public importance 
demands conscientious treatment. Wild and ab- 
surd statements should be discountenanced. No- 
thing is to be gained by misleading the public on 
the subject. And, in this connection, it appears to 
us it would be difficult to conceive a more absurd 
suggestion than that, because here and there some- 
body lends a hand to a friend who cannot write 
English, therefore thousands of inventors should 
still be left to the mercy of any unscrupulous 
persons, however incompetent, who may choose to 
dub themselves patent agents. It has been pre- 
tended that the scheme really originated with 
certain patent agents, men who shiver when they 
are told that thousands of patents are taken out 
annually without their aid. No one acquainted 
with the facts could venture upon such an asser- 
tion. Influential patent agents have no cause, in 
these days, for anxiety ; they are well and fully 
occupied, not only in applying for patents, but 
largely also in completing and amending applica- 
tions for inventors who have tried their own hand 
at patent agency work, and have discovered their 
mistake. Not only so, but the assertion to which 
we have alluded shows ignorance of the history of 
the subject. So far back as 1862 a Royal Commis- 
sion was appointed to inquire into the working of 
the patent law. Mr. Hindmarch, Q.C., the eminent 

atent counsel, was one of the commissioners. 

e made a separate report, dated September 29, 
1864, in which he stated that applications for 
patents, and for leave to enter disclaimers and 
memorandums of alteration, as well as oppositions 
to such applications, were generally conducted by 
persons called patent agents. Some patent agents, 
he said, were persons of skill and probity ; but as 
every person who could obtain poeel, meer was at 
liberty to act as a patent agent, the consequence 
had been that grossly incompetent and fraudulent 
persons had acted as patent agents, to the great loss 
and injury of unwary inventors induced to employ 
them. He, therefore, recommended that the names 
of all the patent agents should be registered, and 
that no person should thereafter be permitted to 
practise as a patent agent until examined by some 
competent authority, in order to ascertain his com- 
petency ; that all persons so registered as patent 
agents should annually obtain certificates of their 
right to practise, and should be made liable to be 
punished for misconduct by the Lord Chanceller or 
the Master of the Rolls. 

Mr. Leonard Edmunds, Clerk of the Patents, 
before the Royal Commission in 1862, and Mr. 
Bennet Woodcroft, F.R.S., Superintendent of 
Specifications and Chief Clerk of the Patent Office, 
before the Select Committee in 1872, urged the 
desirability of establishing a roll of patent agents. 

In 1882 there was sent in to the then President of 
the Board of Trade, a memorial signed by about 
4000 inventors, manufacturers, workmen, and 
others, containing, among certain suggestions for 
amendments in the patent law, a recommendation 
that there should be provision for the registration 
of patent agents, and their removal from the 
register in the event of misconduct. 

These facts, which have been referred to by us 
on previous occasions, muke it abundantly clear 
that there is no ground for the suggestion that the 
scheme to create a roll of patent agents originated 
with members of that profession. 








INJURY TO COAL BY SPONTANEOUS 
IGNITION. 

THE questions pertaining to soontaneous ignition 
of coal have received the most extensive treatment 
from the various boards of investigation which have 
considered the subject. A recent American fire 
due to this cause, brings to light a new feature in 
regard to the subject. The facts in the case were 
that about five thousand tons of semi-bituminous 
coal, which were kept in two brick houses, ignited 
spoutaneously in the early autumn, about the middle 
of September, the fire being discovered in the two 
houses within a couple of days of each other. From 
the indications on the top of the pile, furnished by 
the smoke curling in various places, it was apparent 
that the fire had extended throughout the whole 
mass ; and the deposition of sulphur on the surface 
of the pile, as it condensed from the volatile matter 





rising from the interior of the pile, presented the 
appearance of a yellow dew. Of the injury to the 
building by the heating of heavy brick walls to dull 
redness, and the burning of all timber in contact 
with the coal, we have nothing to do; but the 
method adopted by the underwriters in the settle- 
ment of the loss was certainly outside of the usual 
course taken in such matters. This is, we under- 
stand, either to settle the loss on the basis of a lump 
sum, which one party tries to increase and the other 
to diminish, until, in the spirit of exhaustion rather 
than compromise, they settle on an average; and 
the other plan is to pay for the coal, and then sell 
it to small consumers by forcing the consumption 
by means of ruinously low prices, which do not 
reward the seller, and also interfere injuriously 
with the retail business in the vicinity. The method 
used in this instance was to take a sample of the 
coal from a portion which was uninjured, and sub- 
ject it tochemical analysis, which gave : 


Carbon ... 76.50 
Hydrogen 3.98 
Mineral matter sie be 12.13 
Sulphur combined with iron 79 

°° inorganic compounds .69 


The calorific value of a pound of this coal as com- 
puted from the above, equals 13,594 thermal 
units. Other samples were obtained from the aver- 
age of the pile when about half of the coal had been 
removed to a yard, leaving an oblique plane, which 
cut through approximately the centre of the mass. 
These samples were collected from regular points 
over the slope, and taken to a clean pavement, where 
they were crushed and thoroughly mixed over to 
obtain a smaller sample for the purpose of analysis, 
which should represent the average composition of 
the coal throughout the whole slope. This analysis 


gave : 
Carbon ... 74.18 
Hydrogen se 3.95 
Mineral matter 13.18 


The calorific value of this sample of coal amounted 
to 13,230 thermal units, or 2.68 per cent. as the 
depreciation of the value of the coal by heating, and 
it was upon this basis that the loss upon the coal 
itself was reached. A sample of partially coked 
coal, which represented an average sample of the 
coal actually injured by heat so as to make a 
noticeable change in its appearance, showed upon 
analysis : 


Carbon ... oe eee ie ‘ 65.77 
Hydrogen ye os xe rae Pe 
Mineral matter ‘ ess ‘ 26.13 
Sulphur total ... ue 62 


The calorific value of the coal amounted to 10,409 
thermal units, or 22.7 per cent. less than that of the 
uninjured coal. The cause of the heating was un- 
doubtedly due to the presence of sulphur in its 
combination with iron, forming iron pyrites. A 
defect in the consideration of the liability of various 
forms of bituminous coal to spontaneous ignition, 
has been due to considering the total amount of 
sulphur as the measure of hazard, an assumption 
which contains two errors sufficient in themselves 
to render that process of forming an opinion entirely 
unreliable, because the sulphur liable to produce 
heat by chemical changes under normal conditions 
is the sulphur in combination with the iron, forming 
iron pyrites. This disintegrates under the most 
ordinary conditions, while the sulphur in organic 
compounds is not liable to such changes. Secondly, 
a measure of this liability is not shown by an ordi- 
nary chemical analysis, which represents a sample 
selected by averaging up a large number of speci- 
mens, but the danger is due to the greatest concen- 
tration of iron pyrites, and not to its average pre- 
sence in the whole mass. 





THE BRITISH ASSOCIATION. 
(Continued from page 353.) 
Tue Joint Discussion on Licutnine Conpvuctors. 


OnE of the most interesting features for engineers, 
physicists, and electricians, at the recent Bath meet- 
ing, was the joint discussion of Sections A and G on 
the construction of lightning rods. 

Professor Oliver Lodge has lately been propound- 
ing certain theories, based on data obtained from 
experiments he has made on this subject, and has 
taken a good many people, who think they know 
something about the matter, by surprise. As a cer- 
tain number of electricians and engineers were by 
no means prepared to acquiesce in the conclusions 
arrived at by the professor, it was thought that it 
would be a striking item in the programme of the 





meeting, if A and G could be brought face to face 
to worry the matter through between them. 

In the popular estimation, Section A is supposed 
to be distinctly theoretical, as Section G is essen- 
tially practical ; and the discussion was therefore 
looked forward to as a battle between the thinkers 
and the doers. Now we wish to protest in the first 
place against any such distinctions between the 
theoretical and practical, about which we heard a 
good deal at the recent meeting. An engineer 
who is not also a theorist is just a mechanic, 
and is really no engineer at all; whilst a phy- 
sicist who does not base his speculations and 
conclusions on ascertained phenomena, is simply 
a visionary. There is this, however, to be said : 
the mechanic may do excellent work although it 
may not be based on the exercise of his own reason- 
ing powers ; but those ingenious persons who spin 
airy nothings from the thin substance of their own 
brains do no good but only lead others astray, and it 
is the grossest misnomer to call them physicists. It 
by no means follows that there is not a wide distinc- 
tion between the proper functions of the physicist 
and the engineer, in spite of the fact that we so 
often find one man eminent in both branches of 
science. Neither would we undervalue the specu- 
lations of him who is a physicist alone, even if they 
cannot be proved to lie four-square with actual fact. 
It is his province to reason by analogy through 
parallel courses, and to preserve that parallelism 
through many a subtle web of entanglements ; to 
have a keener vision for the delicate threads of 
interwoven causes in their relation to each other ; 
to pierce the clearest heights or sound the lowest 
depths in search of many a hidden clue, each but a 
single filament of that harmonious pattern wrought 
in the fabric of all natural phenomena. To such 
true workers the theoretical is always practical, as 
their practice is ever theoretical. They aim high 
and so must often miss their mark ; but they never 
take chance shots in the darkness when there is 
no sign where the quarry lies. 

We have already dealt with Professor Lodge’s 
experiments in recent issues,* the deductions he 
drew from them, and the further light thrown on 
the subject by Mr. Wimshurst’s investigations, and 
we will at once proceed to the discussion. 

The members of the two sections mustered on 
the morning appointed, Tuesday, the 11th ult., in 
the St. James’s Memorial Hall, where Section A 
had been holding its meetings, the President of that 
section, Professor Fitzgerald, occupying the chair. 

The President of Section G, Mr. W. H, Preece, 
was the natural captain of the attacking force, and 
he was invited by Professor Fitzgerald to commence 
the assault on Professor Lodge’s position. Hecom- 
menced by stating that if we want to know much 
about atmospheric electricity and its effects we must 
fall back on Benjamin Franklin, for scarcely any- 
thing had been done since that time. Up to the 
year 1881 there was not even a code of rules extant 
in this country to form a guide for the protection of 
buildings from lightning. It was proposed in 1878 
to establish a conference of various societies to 
discuss the matter and form a code of rules. 
Manufacturers, architects, and the whole press of 
the country were invited to assist, and all works, 
English and foreign, were abstracted. The report 
of this conference was adopted at the York meeting 
of the British Association held in 1881, and has 
since been published by Spon. ‘‘ It forms,” Mr. 
Preece continued, ‘tone of the most admirable 
works that ever has been collated on atmospheric 
electricity and its effects. If any one really wants 
to know what to do in order to protect his house 
against lightning he cannot do better than purchase 
this book. . . There is the true ring about 
it ; the ring of men who know what they have 
done and who know what they are writing about.” 
Which eloquent testimony as to the value of this 
report we may strengthen by saying, as Mr. Preece 
was too modest to do at that juncture, that the 
speaker’s name appears on the title-page, together 
with that of other gentlemen of light and leading 
in the scientific world. 

Mr. Preece quoted the following passage from 
the book : 

A lightning conductor fulfils two functions ; it facili- 
tates the discharge of the electricity to the earth, so as to 

it off harmlessly, and it tends to prevent disruptive 
discharge by silently neutralising the conditions which 
determine such discharge in the neighbourhood of the 


conductor. s 
To effect the first object a lightning conductor should 





* ‘Bee ENGINEERING, pp. 115 and 235, ante, 

















Oct. 19, 1888.] 


ENGINEERING. 





385 








offer a line of discharge, more nearly perfect, and more 
accessible than any other offered by the materials or con- 
tents of the edifice we wish to protect. To effect the 
second object the conductor should be surmounted by a 
point or points. Fine points and flames have the pro- 
perty of slowly and silently dissipating tho electrical 
charges ; they, in fact, act as safety valves. 

If all these conditions be fulfilled ; if the points be high 
enough to be the most salient features of the building, no 
matter from what direction the storm cloud may come, if 
the rod be of ample dimensions and in thoroughly perfect 
electrical connection with the earth, the edifice, with all 
that it contains, will be safe, and the conductur might even 
be surrounded by gunpowder in the heaviest storm without 
risk of danger. 

All accidents may be said to be due to a neglect of 
these simple elementary principles. The most frequent 
sources of failure are conductors deficient either in 
number, height, or conductivity, bad joints, or bad earth 
connections. 

There isno authentic case on record where a properly 
constructed conductor failed to do its duty. 


Mr. Preece wished t2 lay special emphasis on the 
concluding paragraph. 

Speaking of the material for conductors, on 
which so much of the discussion turned, the speaker 
read the following passages from the report : 


Iron and copper are practically the only two metals 
which need consideration. e will assume the 
the conductivity of equal lengths and weights of iron to 
be, in case of steady currents of electricity, one-sixth that 
of copper, and thecost of iron to be one-ninth that of 
copper ; this would make the cost of copper for equal 
conducting power nine-sixths, or 50 per cent. dearer than 
iron. 


The speaker went on to say that he had personally 
under his supervision at that present moment 
500,000 lightning conductors fixed throughout the 
Post Office system of the country ; and the appa- 
ratus was protected by about 30,000 lightning dis- 
chargers. If this is not enough to give a man ex- 
perience, Mr. Preece would like to know what is. 

He next referred to Professor Lodge’s lectures 
before the Society of Arts. ‘‘The Professor,” 
he said, ‘‘ was selected to deliver the lecture 
in order that he might crack up and eulogise 
the report of the Lightning-Rod Conference. But 
he proved a veritable Balaam, who rode upon 
the British Ass., and instead of coming there to 
bless, he ended by cursing the report.” 

Mr. Preece then proceeded to criticise more in 
detail the position assumed by Dr. Lodge, who 
assumed that a lightning-rod formed part of a 
flash, which it did not. The function of a light- 
ning conductor is to prevent the possibility of 
its being struck by a flash. But supposing it 
is, then the protection will form but a very 
small part indeed of a lightning discharge from 
a cloud to the earth. A great deal depends on the 
height of thunder clouds, and there are in text- 
books ridiculous statements about the length of 
lightning flashes; but who could measure them ? 
There have been several extremely accurate measure- 
ments of the height of thunder clouds. In South 
Africa Dr. Mann made the height 650 ft. ; in Con- 
stantinople the engineer in charge of the telegraphs 
gave 325 ft. These were two accurate measure- 
ments. In South Wales the speaker had estimated 
thunder clouds at 500 ft., judging by their passing 
the mountain sides. He was almost certain that 
the length of a lightning flash in this country does 
not average more than 500 ft. It is known that 
steady currents strike through air at something 
like 30,000 volts per centimetre. Ifa flash of light- 
ning were 500 ft. long and the electromotive force 
varied directly as the striking distance, then the 
measurements given by Professor Lodge would be 
fairly accurate. But there was every reason to 
believe that the striking distance did not vary as the 
electromotive force. Mr. Acheson, an American 
gentlemen, not the secretary of the Association, had 
made some investigations and concluded that the 
striking distance varied as the cube of the electro- 
motive force. The action of alternate currents was 
altering the deductions formed as to the action of 
electricity, and in view of Mr. Acheson’s experi- 
ments it would seem that the electromotive force 
forcing a current through airand producing a flash 
was very much less than it has hitherto been con- 
sidered to be. It must further be remembered that 
a flash will always go along a definite path prepared 
for it. Itdoes not go “‘ fooling rom ” looking for 
a desirable house, or flagstaff, telegraph pole, or 
unfortunate horseman to strike. Wherever light- 
ning flows there has been some passage prepared for it. 

Professor Lodge had also assumed that a flash 
of lightning is instantaneous. This the speaker 
believed to be a fallacy. The flash seen was merely 





a flash of light indicating a path; how long the 
current lasted no one could tell. And there are 
dark and invisible flashes, cases being recorded in 
which people have been struck and killed by them. 
When lightning struck telegraph wires, currents of 
sensible duration were produced, the letter G which 
required eight alternations having been made. The 
compasses of ships are turned round in passing 
through an electrical storm, and this could not be 
unless there was some considerable duration of 
flash. Mr. Abercromby would show some photo- 
graphs also bearing on this point. 

The next point Mr. Preece attacked, and which 
he said was ‘‘the hardest nut to crack,” was the 
oscillatory theory of lightning flashes. This, he 
said, heapproached with a great deal of diffidence, 
as it was supported by such high authority. It was 
stated that a lightning flash did nct flow straight 
to the earth, but goes ‘‘ slapping backwards and 
forwards,” some said a million times in a second. 
The supporters of this theory depended more on 
mathematical reasoning than observation. He was 
speaking then as President of Section G and an 
engineer, and did not pretend to be a mathemati- 
cian, although he had to use mathematics of some 
sort in his business. There were several facts 
against the oscillatory theory of lightning flashes. 
Electro-magnets were powerfully excited for a 
sensible duration by lightning flashes; needles 
were magnetised and demagnetised ; he had re- 
ferred to the effect on the mariner’s compass 
and the duration of flashes on telegraph wires, 
and there were other facts which contradicted the 
hypothesis of the oscillatory nature of a flash. 
It might be true if applied to condensers, and 
ought to be true of Leyden jars. But lightning 
flashes were different things, although if they were 
analogous to the phenomena of the Leyden jar, it 
would be due to the bursting of the dielectric and not 
to external discharge when oscillations may occur. 
In the Leyden jar there is the dielectric with charges 
of positive and negative electricity on each side in 
considerable mechanical stress. hen that stress 
is suddenly removed by a spark there may occur 
mechanical oscillations. This, however, was very 
different to lightning flashes through air. 

There were, however, slow oscillations of a flash, 
a point on which the photographs would give some 
evidence, and Professor Elihu Thomson in America 
had seen, by wagging his head or shaking his glasses, 
six distinct flashes passing over the same path. 
There was distinct evidence of slow oscillations, but 
none of rapid oscillations, and if the latter did not 
exist Professor Lodge’s ingenious theory would fall 
to pieces. Faraday, too, had observed that when 
a spark flew across air the whole electricity disap- 
peared. The ultimate effect was as if a metallic 
wire had been put into the discharging particles. 
The speaker thought that this had an important 
bearing on the matter. 

Mr. Preece proceeded to say he would now attack 
an important point. Commenting on the arrange- 
ment of apparatus Dr. Lodge had used in his experi- 
ments,* the speaker said he had repeated the ex- 

eriments and found them absolutely correct. 

hat he did question, however, was the deduction 
from these experiments. In order that the alterna- 
tive path should influence the charge or discharge, 
there must be self-induction in the wire of Professor 
Lodge’s alternative path, and there must be fre- 
quency in the oscillatory character of the charge or 
discharge. Professor Lodge, in arguing solely on 
the discharge, was right, but he did not consider 
the charge. The oscillatory character may be 
true or not true, but the speaker, for the sake 
of argument, would say it was not true, and, 
in that case, Professor Lodge’s theory would fall 
to the ground. In the charging current there was 
a Holtz machine charged up by a series of con- 
secutive minute charges of electricity. The alter- 
native path was a wire of iron or copper pos- 
sessing self-induction. Professor Lodge said that 
because the length of the spark is greater with 
copper than with iron, therefore copper has more 
self-induction than iron. Mr. Preece, on the other 
hand, said that because the charge is a pulsatory 
charge, and because there was a greater spark with 
copper than with iron, there is a greater self-induc- 
tion in iron than in copper. The increased spark 
in the case of copper is due to increased charge in 
the condenser. The iron throttles the charging 
current. Professor Lodge, arguing from the dis- 








* A diagram illustrating the apparatus is shown on page 
235 ante. 





charge, made the self-induction of copper greater 
than iron. The speaker, arguing from the charge, 
made self-induction greater in iron than in copper. 
Professor Poynting had shown that energy passed 
through the dielectric and not through the con- 
ductor. If Dr. Lodge had studied this principle 
he might have applied it to his experiments, and 
he could then have proved with equal satisfaction 
to himself that the effects he produced were due to 
the dielectric. He was not sure that Professor 
Lodge would not find that there was something to 
be attributed to the contact between dielectric and 
conductor, for a conductor in contact with the dielec- 
tric which is, in turn, in contact with air, is subject 
to electromotive force. When a spark was passed 
through a row of people the two end ones only 
suffered, which showed that there must be some 
unknown effect between the surface of the terminals 
and the air. Again, there was something analogous 
to the transformation of energy in these experi- 
ments of Professor Lodge. Allowing his explana- 
tions to be true, supposing there be self-induction 
held in this alternating current, the speaker could 
not conceive from analogy any effect of self-induc- 
tion that would cause the electromotive force 
between the two balls short-circuiting the conductor 
to increase from 100,000 to 140,000 volts. Pro- 
fessor Lodge had indicated in his paper read before 
Section A on the previous Friday, that a short spark 
between the two inner coatings of two jars might 
give rise to a much longer spark between the outer 
coatings when these were joined through a wire of 
considerable length. The difference might be equal 
to an increase of electromotive force from 100,000 to 
1,000,000 volts. That could not be accounted for by 
any known phenomenon connected with self-induc- 
tion. These points shook his confidence in the oscil- 
latory character of lightning, and in the influence of 
self-induction in determining the efficiency of light- 
ning protectors. Professor Lodge had stated that a 
lightning conductor protected noarea, and that points 
are needless. Both these assertions the speaker said 
were contrary to experience. Professor Lodge ad- 
vocated iron (as the speaker did), but this was a 
sudden conversion, for in November last he had 
said that iron was about 90,000 times worse than 
copper. 

In concluding his address Mr. Preece referred to 
the speculations of Professor Hughes who had gone 
upon the notion that in order to account for heat, 
light, and electricity, and for the difficult crux of 
the whole question, the duality of electricity, it 
would have to be proved that the result of the 
motion in an electric current is spiral, that it is of 
the character of a right and left-handed screw. 

Professor Oliver J. Lodge was next invited by 
the President to reply to Mr. Preece’s attack. He 
commenced by saying that he could not claim any- 
thing like the experience of Mr. Preece in the 
matter of lightning conductors, as he had not even 
a single one under his charge. Mr. Preece had 
made fun of mathematics, but as he, the speaker, 
could hardly pretend to be a mathematician when 
addressing Section A, he would leave it to others to 
reply, supposing a reply were necessary. He would 
argue the point without the introduction of mathe- 
matics. Mr. Preece had objected to the term 
‘* self induction,” and if the expression ‘‘ electro- 
magnetic inertia” were preferred, Dr. Lodge had 
no objection to raise against its use, unless it might 
be that it seemed to imply a little more than was 
certainly known. He felt sure it would be proved 
some day that self-induction is due to electric 
inertia. He did not think Mr. Preece recognised 
how near he went to the assertion that electricity 
is a form of matter when he spoke of electro- 
magnetic inertia. 

Mr. Preece had said he wasa Balaam. He had 
cursed the lightning rod conference when called to 
bless it, There were three parties in the little 
drama to which Mr. Preece referred. These were 
Balak, Balaam, and the Ass. Balak was the person 
who asked the prophet to come and give a lecture, 
as did the Society of Arts; Balaam was the prophet 
who went and said what he had to say. Hedid not 
know who represented the Ass unless it was the 
party who spoke against the prophet. 

Mr. Preece had prefaced his remarks by saying 
that there was no authentic case on record of the 
failure of a properly constructed lightning con- 
ductor. The speaker, however, had found in the 
report of the lightning rod conference quite a 
number of cases of entire failures. Reference was 
often made to one noteworthy case. A brass rod 
an inch thick, placed on a steeple in Italy, was 
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smashed all to pieces and the spire destroyed. The 
flash was seen by a number of people. There were 
plenty of other cases. The Hotel de Ville at 
Brussels had been quoted as the best-protected 
building in the world. That building was pro- 
tected by innumerable conductors, with admirable 
earths made in a variety of ways. It was bristling 
with points all over the top, and everything was 
carried out in the most approved style, regardless 
of expense. But in June last that building was 
struck by lightning and set on fire. The fire was 
put out, and the particulars of the case had not been 
published. That was to be regretted, because it 
was a building in which the matter of lightning 
protection had received the greatest attention. 
Books had been written about it, and it was con- 
sidered quite perfect in this respect. 

Mr. Preece, however, had him on the hip in one 
respect. Me had quoted asort of Midlothian speech 
which the speaker had made, and which contained 
an entirely erroneous statement. He had not, 
however, included that statement as the result of 
a mathematical calculation, or anything of that 
kind. It was merely a parenthesis thrown in, and 
it was very hastily done. Of course one ought not 
to do such things, nevertheless any one who wrote 
much could not verify every statement made. He 
thought the history of the case might prove in- 
structive. In writing to Nature he had made the 
statement attributed to him as to iron being worse 
than copper as a material for a conductor. But 
before giving the lectures at the Society of Arts, 
he made a few experiments to assure himself 
on this point, and found, much to his surprise, 
that so far from iron being worse it was often 
better than copper; and even a thin iron wire 
would carry off the discharge better than a thick 
one of copper. These experiments, which so natu- 
rally effected his conversion, were made with an 
alternative conductor, made of iron, copper, or any 
other metal, of any required thickness. Mr. Preece 
had sketched the apparatus on the blackboard. 
The top part was of no particular interest, at least 
for the present purpose ; the bottom part was the 
thing. The B spark* measured the electromotive 


force which drove the current through the alterna- 


tive path. The B spark should be adjusted until 
the flash produced did not wish to go any way 
in particular, but would go through the wire 
or through the air. Half the sparks would fail 
when this adjustment was effected. With a spark 
micrometer at B the distance was measured, and 
in this way determined the electromotive force 
which would be on the verge of driving the con- 
tents of the jar through the wire. A thick copper 
wire was first tried and thena thin iron wire of the 
same length, and a direct intimation from heaven 
could be no clearer than the result shown, that for 
some reason or another the iron was at least equally 
as good as the copper. He would not press the 
point that iron was better than copper ; and he had 
never said that copper has more self-induction than 
iron. That, indeed, would be a mad thing to say, 
but it might be, for some reason, that copper 
obstructs a current more thaniron. He preferred, 
however, to say that the two metals were just 
equal, 

Mr. Preece had said it was the function of a 
lightning conductor to prevent a flash from striking 
a conductor. But lightning conductors are struck, 
for they get melted. If a lightning conductor could 
prevent a flash occurring by its point that would be 
good. But the speaker had shown by his experi- 
ments that there were cases in which a point did 
not protect in any way when struck by a thick and 
heavy flash. In other cases the point acted with a 
brush and neutralised the charge. without a flash. 
But it could not always be depended upon to do 
that. Therefore the lightning rod had two fune- 
tions—either to prevent the flash or to carry it off. 
It must be remembered, however, that a flash had a 
certain energy which must be dissipated ; for it 
was not a question simply how to conduct to 
earth a certain quantity of electricity, but how to 
dissipate the energy. The quicker it was tried to 
be conducted to earth the more surging and violent 
the disturbance. It might be better to let it 
trickle down slowly through a moderately bad con- 
ductor than to let it rush vehemently down a very 
good conductor, in the same way that it might be 
safer to let a heavy weight suspended in a dangerous 
position slide gently down an incline rather than 
let it drop as quickly as possible. 





* See diagram on page 235 ante, 





The length of flashes was one of those things 
which meteorologists must determine, and it was a 
very important point. It was said in some books 
that flashes were a mile long or more. Mr. Preece 
thought they were only about 500 ft. As regards 
the question of the lengths of sparks, he would 
pom out that certain experiments with oscil- 
ating currents, to which Mr, Preece had gene- 
rously called his attention, were conducted with 
alternating dynamos, between points. But the 
areas of a cloud and the earth below are not 
points, but flat surfaces like the coats of a Leyden 
jar. Mr. Preece here pointed out that alternating 
transformers and not alternating dynamos were 
used. Professor Lodge replied that they were 
alternating currents, the same as used in ordinary 
commercial work, and discharging between points. 
The law did not seem to hold there; but then it 
ought not to hold, so that was all right. But 
between flat surfaces it ought to hold, as the 
length of spark should vary as the difference of 
potential between two surfaces. But if there were 
points on the earth’s surface determining the flash 
which were big enough, then the law would not 
hold. However the laws concerning discharging 
dielectrics ought to be too well-known to be matter 
of argument. But the circumstances of oscillation 
did not apply in regard to the length of the spark, 
because the oscillation did not take place until 
the discharge had occurred. Before that it was 
merely a static charge. The earth and the cloud 
are in fact exactly like the coats of a Leyden jar 
which are preparing to spark into each other, and 
do spark when the difference of potential rises to a 
maximum, and the resistance between is broken 
down. To meteorologists and photographers they 
might look for information on the duration of 
flashes. The speaker had seen lightning flashes 
which to him certainly appeared to last two or three 
seconds, but this he thought must have been a case 
of multiple flashes following in quick succession ; 
but if a flash can be proved to last long it would go 
to show that it was not oscillatory. 

As to flashes deflecting compasses, that proved 
nothing as to their duration, for a momentary blow 
can deflect an object, although the blow may have 
ceased before the motion which it induced had ter- 
minated. 

The strongest point which Mr. Preece had brought 
forward was the magnetising power of lightning. 
An oscillating current ought not to produce a 
magnetising effect, and a current of decaying 
amplitude of oscillation will demagnetise steel. 
But the Leyden jar discharge is certainly oscilla- 
tory, as was proved by the use of a reyolving mirror, 
and yet it magnetised steel needles. The speaker 
did not understand the point, and hoped Lord 
Rayleigh would say something upon it. Mr. Preece 
was right when he said that the whole of his (the 
speaker’s) theory depended upon the existence of 
oscillations, and what he had done was to point out 
that the oscillations occurred in lightning—which 
had not been noticed before—as they did in the 
acknowledged case of Leyden jars. 

The action was analogous to the swinging of a 
pendulum or the release of a spring. Raising 
the pendulum represents the charging of the 
jar. Then the pendulum is let go, and it natur- 
ally swings before it comes to rest, unless it meets 
with too much friction. Supposing, for instance, 
it were suspended in treacle, it would then only 
have a dead-beat motion. Analogously a con- 
denser might discharge slowly through a ey and 
then it would come down very slowly. If friction 
is small and there is inertia the pendulum must 
oscillate. Suppose a Leyden jar about to spark. 
It possesses potential energy like a raised pendulum, 
The instant it sparks a circular current is set up, 
which, it is well known, will deflect compass needles 
or produce magnetic effects. That was electro- 
kinetic inertia, which would be equivalent to 
the inertia of a pendulum when it passes the 
middle position. There is first a static charge, 
then a current and magnetic effects with kinetic 
inertia which carries it on to the extreme position 
of static charge, and thus are produced the oscilla- 
tions gradually dying out on account of friction. 
But if the pendulum were made to oscillate in 
water instead of air the oscillations would more 
quickly die out, partly because of friction, which 
generates heat and produces waves. Part of the 
energy would go in heat and. part in wave or radia- 
tion, which would be light if the waves were but 
quick enough to affect the retina. It would be 
interesting if it could be determined what is the 





energy of a lightning flash, and would be of import- 
ance in deciding whether lightning is likely to be 
oscillatory or not, for that was a matter of the re- 
sistance (friction) compared with its inertia and 
the capacity of its discharge. The smaller the 
capacity and the larger the electro-magnetic inertia, 
the greater the probability that it will be oscilla- 
tory. he capacity discharged in a flash—the 
quantity of electricity discharged—is small, and the 
"arg sed of electricity concerned in a lightning 

ash is small. The quantity of electricity existing 
in that portion of the cloud that is discharged is 
small, but the potential is enormous, for it can 
spark 500 ft., perhaps a mile. A small quantity 
raised to an enormous potential means that capacity 
cannot be great, as capacity is the ratio of the two. 

There is no reason for supposing that the capa- 
city of a lightning flash is more than that of a 
Leyden jar, nothing like a microfarad, but now 
there was a means of measuring the wave length 
produced by a discharge a good deal more might be 
determined on this point. The speaker here re- 
ferred to some investigations of Professors Ayrton 
and Perry on this subject. ts 

Professor Lodge next proceeded to attack Mr. 
Preece’s theory of the protection of areas, and drew 
a diagram on the blackboard which it is not neces- 
sary, perhaps, we should reproduce. He went on to 
say that if a man held a lightning conductor, when 
the flash passed down that man would probably be 
killed, and it would not matter whether there was 
a good or bad earth. He had made the following 
experiment. He had taken a thick solid rod of 
copper and beside this he had placed a fine Wollas- 
ton platinum wire, the bottom end of which was in 
contact with the copper rod and the top an eighth 
or a sixteenth away. The fine wire then formed a 
tapping circuit. It seemed absurd to expect that 
any portion of the discharge would leave the inch- 
thick copper conductor and jump through a six- 
teenth air space to the thread-like wire. But that 
was just what occurred, for every spark that went 
through the conductor sent a side branch to the fine 
wire. 

Professor Lodge was of opinion that there was 
one point on which Mr. Preece might have attacked 
him, but in which he had been spared. This was 
the question, ‘‘What are the conditions of a 
lightning flash?” and here Mr. Preece had not 
made out the full strength of his case, The pro- 
fessor had assumed that a flash will behave like the 
discharge from a condenser, but this was open to 
question, for a cloud is not like the conductors 
used in a laboratory, which are well connected to 
the condenser. It consists of globules of water 
separated by air spaces, and when a cloud dis- 
charges the flash may be similar to that from a 
spangled jar. In that case there may be an inter- 
mittent discharge instead of a continuous one. In 
that case there might not be those oscillations which 
would accompany sudden rushes. 

From all this it would seem that the conditions 
accompanying the discharge of lightning are to be 
determined by observing lightning, and not by 
laboratory experiments. There were many other 
points to which the speaker might call attention, 
and which would affect actual practice. Thus the 
momentum of one spark might excite others. He 
was sure there were multiple flashes. Mr. Aber- 
cromby would show a photograph of a flash in which 
the air is breaking down in all directions at once. 
One might think that a sort of rot was set up so 
that when one flash begins the whole surrounding 
mass of air gives way. A most suggestive point 
had recently been noticed. This was the effect 
that the light given by one spark had in inducing 
others to form, and this through very considerable 
distances. The brilliant light of a lightning flash 
must have a considerable practical influence from 
this cause ; for when a flash occurred it must make 
the air and all conductors in its neighbourhood 
very easy to break down, and there would be a 
likelihood of numerous flashes from neighbouring 
points. If one flash causes others it would be 
better not to have the one, and it was this caused 
him to say that ‘‘ areas of protection” was a mis- 
leading term. i i 

Therefore, the professor said in conclusion, do 
not run up long lightning rods on powder maga- 
zines, because they only induce flashes. If, 
however, there must be one there should be other 
conductors arranged so that simultaneous sparks 
in them should not matter, because if one spark 
occurs there are likely to be others. } 

Mr. Lodge was oabeeg ugntly asked to describe 
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the way in which it was proved that light would 
produce a spark, and in reply gave the following 
explanation. A common induction coil has its 
terminals just separated so that they just cannot 
spark into one another ; the coil is working, but 
the sparks failing to pass. Then light a piece of 
magnesium wire and the sparks will appear, or put 
it out again and they will stop. Instead of mag- 
nesium wire another coil may be used to give the 
light, and the same effect will be produced, for if 
one coil be just on the verge of sparking, 
and another instrument in another part of the 
room began sparking, and if the light from the 
sparking can fall between the space between 
the terminals, then sparks will begin to pass. The 
light of a spark or ultra-violet light in general seems 
to raise the conductivity of air, or rather it appears 
to reduce the resistance between the metal and the 
air, especially upon the surface of the cathode. 

The Honourable Ralph Abercromby was here 
invited by the President to exhibit some photo- 
graphs of lightning flashes which formed part of a 
collection of about ninety which he had acquired 
when acting as secretary to the Royal Meteorolo- 
gical Society. Taking these photographs, the 
first question to be considered was whether there 
was any evidence as to successive flashes along 
the same path. The speaker considered that 
there was no such evidence. Sometimes there is 
an undoubted tendency of flashes to follow nearly 
the same path, though at others they fly irregu- 
larly in any direction. In some of the pic- 
tures the streaks of light are exactly parallel, but 
this was almost certainly due to optical defects 
causing duplication. The tendency of flashes to 
ramify is a common feature revealed by photo- 
graphy. The same tendency is observed in the 
discharge of powerful electrical machines. Per- 
haps some of the disturbance might be due to elec- 
trical discharge through rain; and in respect to 
this it would be worth while noting when damage 
is recorded, whether it was raining at the time. 
The photographs also showed that the flash is not 
always so instantaneous as is sometimes supposed, 
Flashes sometimes meander, zig-zag, and form loops 
in such a way that it is impossible not to think but 
that they must take some time to do so. In re- 
ference to this point there was the globular dis- 
charge of electricity which moves along like a 
cricket ball, and it would be easy to imagine that 
there would be intermediate rates of discharge. 
Many photographs of lightning show a ribboned 
image, and it was suggested that this may be due 
tothe camera shaking ; but some of the photographs 
shown negatived this assumption, The speaker 
thought it might interest the meeting to know that 
the scheme for the systematic observation of British 
thunderstorms which he had put before the Asso- 
ciation at Manchester was then at work, and a large 
amount of matter had been collected. He thought 
500 ft. very low for a thunder cloud, although 
flashes might come from that height, and many 
clouds are not more than a 1000 ft. or 1500 ft., and 
by far the greatest proportion of lightning dis- 
charges take place at an altitude under 10,000 ft. 
In Norway there were two kinds of thunderstorms. 
During the summer the clouds were high and very 
little damage was done, but in the winter, when the 
clouds were low, buildings were frequently struck. 

Lord Rayleigh was the next speaker. He said 
that following Mr. Preece’s address one was inclined 
to think that to be a mathematician was to merit a 
term of reproach, but it was asa mathematician that 
he was called on to take part in the debate. No 
doubt there was a good deal of dislike on the part 
of the general public to mathematics, engendered 
doubtless by a sensitiveness which resulted from 
youthful studies of the sciences. It was the custom 
at Cambridge to celebrate the occasion of passing 
the *‘ little go” by burning Euclid; and he could 
well understand the feeling which prompted this, 
as he regarded Latin and Greek with much the 
same feelings of aversion. But whatever mistakes 
might be made by mathematicians, it was to mathe- 
matics that one had to turn in order that the opera- 
tion of known causes under new conditions might 
be foreseen. The speaker had no special experience 
of lightning conductors, and could only speak from 
his general knowledge of electricity, but he had 
no doubt but that Professor Lodge’s experiments 
would have an important influence on the subject. 
Professor Lodge had asked him one question. 
It was, whether an oscillatory electric current, 
t.e., an alternate electric current beginning at 
a finite magnitude and gradually dying away, 





could produce the well-known magnetising effects. 
Professor Lodge instanced the opposite beha- 
viour of slowly dying away alternating currents 
in experiments made by Professor Ewing, who 
adopted a similar course in order to get rid of 
magnetism, The question was a difficult one to 
answer, and the speaker had intended to make 
some experiments in that direction. He was, how- 
ever, inclined to think that the explanation might 
be found in the fact that the needle which is 
to be magnetised by the discharge of a Leyden 
jar, flowing through a spiral enveloping the 
needle, is itself a conductor of finite dimensions, 
and in some cases alternations of circumferential 
currents would be induced, and would protect the 
interior of the iron from the magnetising action of 
the enveloping helix. The action of the currents 
developed in the needle itself must be borne in 
mind, as well as the action of the oscillating current 
in the helix enveloping the various parts of the 
needle. The speaker understood that at various 
depths in a needle different degrees and even 
ditferent directions of magnetism are found. It 
would seem possible that this would interpret the 
fact that a current the whole value of which is 
algebraically zero, and is certainly alternating and 
gradually dying away, does nevertheless leave 
behind it the effect of strong magnetisation. Lord 
Rayleigh next spoke of the probability of atmo- 
spheric electricity being the result of friction 
between ice clouds and water clouds, and concluded 
by saying that it was only by actual experience 
with lightning conductors that the question before 
the meeting could be settled. Laboratory experi- 
ments might be valuable as suggestions, but no one 
would wish to change any system of lightning pro- 
tection without actual experience on a large scale. 

Sir William Thomson said he had become like a 
highly charged Leyden phial whilst listening to 
the remarks that had been made on the question of 
mathematicians, but Lord Rayleigh had acted like a 
benevolent conductor and relieved him of the excess 
of charge. He wassure, however, that Mr. Preece 
did not intend to make the mathematicians angry, 
and indeed he doubted if Mr. Preece ever made 
any one angry. Sir William thought that if Pro- 
fessor Lodge continued his work he would find an 
explanation of the very great discovery he had made 
in respect to iron affording a better discharge to 
electricity than copper. He hoped the professor 
would continue his labours, keeping the conditions 
as nearly alike as possible, and would compare, for 
instance, a thin iron wire with a thin lead or brass 
wire of the same conductivity. There was yet a 
good deal more to do if a proper account were 
taken of inertia, and the other point the professor 
had accentuated, that energy must be got rid of in 
some way, either in a conductor or elsewhere ; if in 
the conductor then there must not be energy 
enough to melt the conductor. An interesting fact 
had been mentioned that in a row of horses struck 
by lightning only the first and last were killed, 
although the discharge passed through all, and it 
was a common experiment to give a shock to a 
hundred or more persons whose hands were 
joined in a circuit, and there was no doubt 
that those at the ends of the line experienced 
the shock more fully than those in the middle. 
There were two potent influences at. work in 
such cases, the want of perfect insulation and 
self- induction. The influence of self - induction 
might be tried and the same thing might be tried 
in as nearly as possible similar insulation, the same 
number of people arranged in a circle. In that 
case self-induction would be more influential in 
causing the discharge to pass through the floor 
beneath rather than keep to the comparatively 
good conductor of the ring of persons ; or people 
might be ranged in a zig-zag row, and then self- 
induction will not have the same tendency to cause 
the discharge to leave the line of the best con- 
ductors as if the bodies were placed in a large 
circle. The imperfect insulation of standing on 
the floor would be much more potent when the 
persons were arranged in a wide circle. 

Mr. Preece had spoken of the impossibility of 
forming a conception of the enormous augmenta- 
tion of potential in the circumstances referred to. 
But if the term ‘‘inertia” were used—and the 
speaker fully agreed with the judiciousness of that 
term—comparison might be made with the steam 
hammer or the hydraulic ram. The beginning was 
with a comparatively gentle force, the weight bring- 
ing down the hammer until it produced an exceed- 
ingly intense action in the blow; or taking the 





hydraulic ram—a well known analogue for high 
potential for self-induction in an electric cir- 
cuit—it would then be seen that Professor Lodge’s 
explanation was quite valid. Referring to what 
had been said about oscillatory discharge in or- 
dinary lightning, and also as to duration of the 
charge and multiple flashes, Sir William thought 
these aspects of the case must be distinguished 
from one another. There may be slow discharge, 
and Mr. Abercromby had referred to a ball of 
lightning running down the street. Arago had 
spoken of a ball of lightning that had entered at 
the window, and had run about among people 
rubbing up against their legs like a cat. The 
speaker did not attach much credit to this state- 
ment, which was reported by a tailor. Sir William 
considered that these supposed exhibitions of ball- 
lightning were mostly to be explained physiologi- 
cally. People have been looking in some direction 
when the flash comes and an intense action is pro- 
duced on the centre of the retina. Naturally, after 
such a startling incident, all eyes are moved, and 
each person looks about to see what has happened. 
They look along the floor, up a wall, or towards a 
window, and then a spot of light, which is the per- 
sisting impression on the retina, accompanies the 
movement of the eye. 

The speaker believed Mr. Preece was right in 
speaking of the multiplicity of flashes of lightning, 
and the experimental evidence given by that gentle- 
man was entirely borne out by what Sir William 
had noticed, In 1840, at Frankfort, he had noticed 
triple and quadruple flashes repeatedly. These 
occurred at such short intervals of time that there 
could be no doubt but that they were somehow 
connected, and yet the interval was certainly long 
enough to show that there were several flashes. 
Since then he had frequently seen similar pheno- 
mena. Mr. Abercromby had said it did not seem 
to be a repetition of flash along the same course, 
but a succession of connected flashes, and to this the 
speaker agreed. It was a sort of breaking down 
along many lines and all over the place. Lighthad 
been spoken of as tending to induce flashes. It 
seemed as if the very fine oscillations of light 
actually put the air into a condition which is more 
easily disruptive than air which is not agitated by 
light ; but that would not account for the time 
interval, and Sir William thought that something 
might be attributed to sound. The first flash does 
produce a tremendous disturbance in the air, pro- 
bably causing avery perfect vacuum in the place of 
the flash ; and after this follows a knocking together 
of the air. It was difficult to account foran electric 
flash in the air otherwise than by supposing a 
crack in the air suddenly filling up, and that pro- 
ducing an exceedingly sharp elastic disturbance. It 
was quite possible that that elastic disturbance, 
propagated, at arate nearly equal to the ordinary 
velocity of sound, to another place where the air is 
in a state of high tension, and ready to break down, 
would be caused to break down. Thus it might be 
that one flash caused considerable numbers of others 
at short intervals. It wasa most interesting sub- 
ject, and might be easily investigated further by 
the aid of photography: Many interesting experi- 
ments had esd made on the magnetisation of steel 
needles by a helix in which there are electric oscilla- 
tions. Reiss found that when a Leyden jar is 
discharged through an insulated wire wound up in 
a helix in the ordinary way steel needles are found 
sometimes magnetised in the direction that would 
be expected from the direction of the main dis- 
charge and sometimes in the contrary direction. 
Lord Rayleigh had mentioned differences of direc- 
tion of magnetisation in different individuals of a 
bundle of steel wires thus exposed to this kind of 
magnetising action. This might be explained by 
supposing a very powerful current going in one 
direction, and this followed by a current of half 
that strength going in the opposite direction, 
and a current of a quarter of the original strength 
going in the first direction, and so on; then it 
might be expected that the needle finally mag- 
netised by the needle going in one direction cor- 
responding to the last time it had magnetising 
force enough to magnetise or reverse the magnetisa- 
tion of the needle. It would seem, then, that by 
repeating this experiment with the same degree of 
electro-magnetic inertia in different successive 


cases, but with different degrees of ohmic resist- 
ance (and therefore different rates of extinction 
of the oscillation), probably more or less satisfac- 
tory investigation of the subject might be made. 

With regard to the protection of buildings it was 
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rather disturbing to find that a protecting rod 
could exercise so little protecting influence. He 
would like to ask Mr. Preece whether he had expe- 
rimental evidence of the superiority of copper. 
One point was in favour of iron ; it takes more heat 
to melt it, and taking the cheapness also it would be 
seen that the expenditure of a certain sum of money 
there would be provided for the consumption of a 
great deal more energy within the conductor 
without insuring its destruction. Then there 
was the question of self-induction as bearing 
on magnetisation to be considered before it could be 
said for certain that in all circumstances the iron 
lightning conductor is as safe as copper. But one 
conclusion seemed beyond question ; a sheet-iron 
house, with roof, walls, and floor all of iron, is the 
rafest place during a thunderstorm. 

Sir William next said he would hazard a state- 
ment which might perhaps be absolutely wrong. 
The magnetisability of iron seemed to prevent the 
danger of the current coming into the inside. 
Taking two vertical funnels, one of iron and the 
other of copper ; in the interior of the iron funnel 
there would be protection because of the magnetic 
susceptibility of the iron ; whereas in the interior 
of the copper funnel there would be no protection 
from the same cause, although in both instances 
there would be very potent protection, owing to 
the conductivity of the metal. 

Professor Rowland said the chief point was to 
determine whether Professor Lodge’s experiments 
represented lightning. He was inclined to say they 
did not, for the whole of the circuit between the 
condensers was of copper or iron, whilst in light- 
ning the whole of the flash was in the air. He was 
not prepared to allow either that the length of 
spark was an index of the resistance of the con- 
ductor. Referring to the photographs shown by 
Mr. Abercromby, he pointed out that defects in the 
lens might influence the result, and he noticed that 
near the centre the line of discharge was quite 
sharp, but going off towards the edge he observed 
effects similar to those seen in other photographs, 
the image being blurred and hazy. 

M. De Foinville said he could hardly agree with 
Sir William Thomson in his proposal to build iron 
houses, and he preferred to support Mr. Preece in 
his advocacy of lightning conductors. He was 
pleased to see that photography was being called 
in to the aid of investigators of these problems, If 
the members present would delay forming an 
opinion until they visited Paris next year they 
would have the advantage of seeing one of the 
most magnificent lightning conductors in existence. 
This would be the Eiffel Tower, which would be 
1000 ft. high, and would afford a base for observa- 
tion and experiment which had never been equalled. 

Mr. George Forbes said that the conclusions of a 
mathematician could not be wrong supposing he 
selected unimpeachable data. He would remind 
mathematicians of Lord Westbury’s advice to a 
young lawyer. ‘‘ Never deduce wrong conclusions 
from your premises; the facts are at your dis- 
posal,” It would be well not to lose sight of the 
main point the meeting had been called to discuss. 
The Lightning Rod Conference had said use copper ; 
Professor Lodge said iron was just as good, if not 
better. There could be no doubt that the experi- 
ments made by Professor Lodge were conclusive up 
to a point, but he, the speaker, did not see that 
there was anything in them to prove that the posi- 
tion of the Lightning Rods Committee should be 
given up. One reason why he was not able to 
accept the experiments as conclusive against copper 
was as follows: In these experiments two con- 
densers had been used, and two sparks were pro- 
duced besides the alternative path. Supposing two 
poles of a Holtz machine had been used in place of 
the two condensers, or instead of two pairs of knobs 
there had only been one pair of knobs, The poles 
of the Holtz machine might be connected with a 
battery of Leyden jars and give a better result, 
The arrangement then would that there would 
be a spark between the two knobs of the Holtz 
machine. An alternative path was placed in the 
course of the spark, and then a test was made to 
see at what distance a spark would just take place. 
He would ask Professor Lodge whether, under 
those conditions, which seemed to him more to 
resemble those of nature, an iron or a copper alter- 
native path was best. Ifthe latter, it would be an 
argument in favour of Mr. Preece’s views. 

Ve reserve the remainder of this discussion until 
our next issue, 
(To be continued). 


NOTES. 
Tue Use or IncanpEscent Lamps IN RaILway 
SIGNALS. 

Mr. W. W. Suater, of the Southern Pacific Rail- 
road, has recently published some interesting par- 
ticulars concerning the electrical lighting of signals 
at Oakland Station, California. The installation at 
this place consists of a Brush 65-light dynamo, 
furnishing a current of 9.6 ampéres, with which 30 
arc lamps are driven, together with five incan- 
descent lamps of from 25 to 30 candle-power, and 
which together absorb as much power as two of the 
arc lamps, and nine sets of incandescent lamps, 
three of which are sets of eight 16 candle-power 
lamps, and six sets of 11 to 12 lamps of the same 
type. For signal purposes the latter alone are 
used, the other lamps being employed for lighting 
the station and platform. The signals were first 
lighted electrically on May 30, 1887, eight lamps 
connected in series being employed, and since then 
additions have gradually been made till the plant 
has taken the proportions announced above. In 
normal working the lamps require 1.2 ampéres to 
give 16 candles, but in the present case a current 
of only about .8 ampére is employed, which greatly 
increases the life of the lamps, whilst still giving a 
sufficiently powerful light for the signals. As the 
lamps are worked at such a low normal output, it 
has not been found necessary to make use of a 
current regulator, which somewhat simplifies the 
working of the installation. Some of the lamps 
have already been lighted for 2600 hours, and it is 
thought that they will last another year. The first 
cost of the plant is stated to have been low, and 
there is great economy in the working expenses. 
The light given is also more satisfactory than was 
that of the old oil lamps, as the face of the lens is 
not blackened by soot or smoke, and the light 
cannot be blown out. 


New Zeatanp Raliways. 

At the close of March, 1888, there were 643 miles 
of railway in operation in the North Island of New 
Zealand, and 1108 miles in the South Island, 
making an aggregate of 1751 miles. The extent 
of line in course of construction at the same date 
was 164 miles, viz. : 80 miles in the North Island, 
and 84 miles inthe South Island. The total outlay 
made by the New Zealand Government upon rail- 
ways (including the cost of sundry lines bought 
up) to March 31, 1888, was 14,466,705I. ; and the 
outstanding liabilities at the close of March, 1888, 
were 261,5771. more, and making a definitive aggre- 
gate of 14,728,282/. In the financial year ending 
March 31, 1888, the expenditure made upon lines 
in course of construction was 465,449/., and the 
estimated outlay in the financial year ending March 
31, 1889, is 338,900/. The Colonial Government 
is proceeding upon the principle that the present 
financial position of the colony does not warrant 
the undertaking of any new railway works, 
except such as will be of any immediately produc- 
tive character. The colonial authorities have, 
however, made two exceptions to this rule, viz., 
the Woodville and Palmerston line, and the Otago 
Central line. As regards the Woodville and Pal- 
merston line, a vote has been asked for 18,0001. to 
enable a contract to be let for the Pohanganau 
bridge, while another vote for 35,0001. has been 
applied for, for the Otago Central line. Of this 
35,000/., 30,0007. is to be expended on the comple- 
tion of a bridge and other works up to and across 
the Sutton, while the balance of 50001. is to be 
devoted to the formation of a portion of the Middle- 
march section. The outlay made for maintenance 
of way in 1887-8 was 141l. per mile, a low rate, 
assuming that the New Zealand lines are kept in 
good order. 


Tue RerrosrectTIvE Exursition oF MEANS OF 
TRANSPORT. 

The Administration of the Paris Exhibition of 
1889 has reserved a large and very important posi- 
tion in the Champ de Mars, for the collection of 
historical objects which will illustrate the develop- 
ment of means of transport by land and sea. The 
space set aside for this purpose occupies one wing 
of the Palace of the Liberal Arts, a magnificent 
structure, the counterpart of the Fine Arts Build- 
ing, and erected in the Champ de Mars adjoining 
the Avenue de Suffren. In addition to the wing 
just referred to, the central dome of the palace 
and the floor area it covers, will be devoted to 
exhibits connected with aérostation, among which 
many objects connected with military ballooning 





during the siege of Paris, will have a special in- 


terest. Naturally the French Committee controlling 
this part of the Exhibition, and of which the presi- 
dent is M. A. Picard, Conseiller d’Etat, look to 
this country for friendly support and useful co-ope- 
ration. That they have not looked in vain, is shown 
by the fact that an influential Committee has 
already commenced work in London, and a con- 
siderable number of valuable objects have been 
secured. England is singularly rich in relics con- 
nected with means of transport, and there must be 
a large number of private collectors, owning such 
relics, who will be willing to lend them to enrich 
the Exhibition, and help to remind the world of the 
great part this country has played as a pioneer. 
Such collectors should place themselves in commu- 
nication with Mr. A. Sire, Northern of France 
Railway Agency, London Bridge Station, London, 
E.C. It should be pointed out that all objects 
accepted as loans will be fully insured, packed, for- 
warded, and returned without any expense to the 
owner. We may mention that the meetings of the 
London Committee will be held, by permission of 
the Council, at the House of the Society of Arts. 
The collection will have a special interest in view 
of the meetings of the International Railway Con- 
gress and of other bodies, representing commercial 
progress, in Paris next summer. 


Ricq’s TEcHNIcaL Epucation APPLIANCES. 

The present tendency in every department of 
education is, happily, to make students acquainted 
with actual things, instead of merely giving more 
or less vague information. For this reason the 
use of models has become a necessity in every 
institution which attempts to keep up with the 
demands of the times. In order to meet these 
demands various manufacturers have recently set 
themselves to supplying such models and appa- 
ratus as would enable the students to make 
quantitative experiments in the principles of 
mechanics. Drawings are also made from these 
models of mechanical details, instead of copies 
from the ordinary flat sheets, which do not, or at 
any rate may not, convey any very distinct idea 
of either shape or proportion. In this country Mr. 
James Rigg has been known for aconsiderable time 
as one of the most successful makers of such 
appliances, and the demand for the models, &c., 
made in his workshops has so increased of late 
that his business has been transferred to a limited 
company, which is now known as Rigg’s Tech- 
nical Education Appliances Company (Limited), 
the offices being 20, Bucklersbury, Queen Victoria- 
street, E.C. This company shows a very interest- 
ing collection of its manufactures in Court 6 of the 
Glasgow Exhibition. Almost all the mechanical 
models have been designed to illustrate Professor 
Willis’s ‘‘ Principles of Mechanics,” and are adapted 
to the requirements of the Science and Art Depart- 
ment. The subject of theoretical mechanics is illus- 
trated by a set of models of the mechanical powers, 
and by various applications of the principles of 
statics, machine construction. Building construc- 
tion is illustrated by models of girders, trusses, Kc. ; 
applied mechanics by a selection of mechanical 
apparatus. There is also a model of a suspension 
bridge constructed after a design given by Sir 
Robert Ball. Steam engineering is represented by 
models of steam engines and their various parts. 
All the examples shown are well designed and put 
together, and as they are sold at very moderate 
prices they should meet a want which is now being 
very largely felt. 


Rep River VaLiey Rariway. 

The completion of this railway marks a new era 
in the progress of Manitoba and the development 
of the north-west of Canada. The line was com- 
menced by the Manitoba Government in response 
to a profound determination of the people to be free 
from the monopoly of the Canadian Pacific. The 
first sod was turned by Mr. Norquay, the then 
Premier, in July of last year, before the monopoly 
clause of the Canadian Pacific agreement was 
rescinded, but which the local Government alleged 
was not binding upon Manitoba, and the road has 
been a political disturbance ever since. The last 
rail between the Assiniboine River and the boun- 
dary was, however, laid on September 3rd, and 
steps are now being taken to continue it across 
the river into the city of Winnepeg, where the 
ground has been acquired for a convenient ter- 
minus on Main-street. The distance of this 
section to the boundary will be about 65 miles, 
where it forms an extension of the Northern 








Pacific Railway, by which company in a few days 
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it will be owned and operated. This makes three 
lines between Winnepeg and the boundary, one 
on each side of the river belonging to the Cana- 
dian Pacific, working in extension of the lines 
of the St. Paul and Manitoba Railway, the new 
road being the most westerly of the three. At 
Morris, 43 miles from Winnepeg, a new railway in 
connection with the Red River Valley line, is 
making to Brandon, which is 134 miles west of 
Winnepeg by the Canadian Pacific, and which runs 
between two branches of the Canadian line crossing 
their south-western branch to Brandon, where it 
will unite with the North-West Central, now build- 
ing from Brandon towards Battleford on the Saskat- 
chewan River. A second extension of the Red 
River line turns off south of the Assiniboine River, 
following the western course of that river for nearly 
50 miles, then turning a little north crosses the 
river about four miles east of Portage la Prairie, and 
then crosses the main line of the Canadian Pacific to 
a junction with the Manitoba and North- Western, 
an independent line which is now open over 200 
miles from Portage in a north-west direction, and 
running through a magnificent wheat-growing dis- 
trict the whole way. The Northern Pacific has 
thus got a good hold of the Canadian north-west 
wheat fields. 


TECHNICAL EDUCATION FOR ENGINEERS. 

Youthsin engineering workshops are incessantly 
being told that unless they rapidly acquire a tech- 
nical education the great industries of this country 
will very soon be extinguished by foreign competi- 
tion, and that the entire population, beyond those 
necessary to till the ground, will have to emigrate 
or starve. Even if the future be not painted in 
such dark colours, it is somewhat appalling for a 
boy, whose scholarship is confined to the fifth 
standard of the Board School, to be told he must 
immediately make himself acquainted with half a 
score of sciences. No wonder he often gives the 
matter up in despair; he might be willing to 
climb Mount Parnassus, but this seems like an 
order to fly tothe top. To preach in general terms 
about technical education to a lad who works in the 
shop from six in the morning till five or half-past in 
the evening, and has but two or three shillings of 
loose cash at his command at the end of the week, 
will only deter him from making any effort at self- 
improvement. What he wants is encouragement 
and guidance. Instead of being bidden to fix his 
eye on some distant peak of knowledge he needs 
to be shown the path leading to one of the foot- 
hills, and to be assured that the ascent is not 
beyond his powers. When he gains the first emi- 
nence he will discern another, and if the route by 
which it is to be attained is pointed out, he will go 
forward with the greater assurance as the convic- 
tion grows upon him that knowledge is not gained 
by any extraordinary effort, but by a succession of 
stages each of which requires only a moderate exer- 
tion. To act this part of guide and friend to the 
young mechanic, the Manchester Association of Engi- 
neers have appointed a committee who have issued a 
report addressed to engineering clerks, draughts- 
men, millwrights, pattern-makers, moulders, smiths, 
boilermakers, bridgebuilders, and plate-workers, 
erectors, fitters, turners, planers, shapers, engineer- 
ing chemists, and electrical engineers. They mark 
out for each class a course of study fitted to prepare 
them for their special duties, and they divide this 
course into stages to be attempted in succession. 
A particularly good feature of the report is that 
in each subject they give the names and prices of the 
books which they recommend. Thus the boy who 
cannot join a class of any kind is told the proper text- 
book to obtain, and can commence his private study 
without the misgiving that he is on the wrong 
track. The books are chosen with a view to meet- 
ing the requirements of the Science and Art De- 
partment, ‘and of enabling the students to offer 
themselves each year for examination. We cordially 
recommend engineers who have workshops, to 
obtain copies of this report from the secretary, 
31, Shrewsbury-street, Old Trafford, Manchester, 
for distribution among their younger employés. 
The price is 2d. each, or 12s. 6d. per 100. 


THe Samara-Ura Ratiway. 

Great interest has been excited in Russia by the 
completion of the line from Samara to Ufa, on 
account of its being practically the first section of 
the future Siberian Railway. It is true that it is 
situated wholly in European Russia, not in Siberia, 


but the line was specially constructed, not for local . 


purposes, but as a starting section of the Siberian 





communication with the River Volga and railways 
of Europe, and already the commencement has been 
sanctioned of the second section, situated in Siberia 
itself, stretching from Ufa to Zlataoust. The Samara- 
Ufa line extends from Samara on the Volga to the 
town of Ufa, at the foot of the Ural Mountains. 
The line differs from the northern Siberian Railway, 
from Perm to Tiumin, vid Ekaterinburg, in this 
important respect, that whereas the Perm line is 
totally unconnected with the Russian railway system, 
there being no line between Perm and Nijni Nov- 
gorod, the Samara-Ufa Railway is in absolute touch 
with the entire railway system of Russia. In accord- 
ance with the new policy initiated by General 
Possiette, Minister of Ways of Communication, the 
line has been built by the State, and will be worked 
by Government officials. The line is 487 versts, or 
325 miles long. Its cost is estimated at 17,300,000 
paper roubles, or 38,000 roubles (3800/.) per verst 
(4 of a mile), without rolling stock and rails; 
the latter costing 6,800,000 paper roubles, or 15,000 
roubles (1500l.) per verst. The country for the 
most part is steppe, i.e., flat prairie land, with few 
undulations. There is, however, a large bridge 
traversing the river Bierlie at Ufa, being 2100 ft. 
long, divided into six spans of 350 ft. apiece. The 
constructor is V. 8S. Berezine, an assistant of 
Michaelovsky in the construction of the Alexander 
Bridge (twice as long) over the River Volga at 
Sizran. Besides this colossal bridge there are 300 
smaller ones, of which 11 range in length from 
70 ft. to 210 ft. The whole of the materials 
used in the construction of the line are Russian, 
and no foreigners whatever have been employed 
in the undertaking. The number of stations on 
the line will be 25, or on an average one every 
13 miles. This will show how slightly deve- 
loped the country is. Only four small towns are 
touched on the way. When the Orenburg Railway, 
in a parallel direction, was constructed a similar 
state of things prevailed, but numerous settlers 
followed the locomotive, and now the line is bounded 
by settlements throughout. It is expected that the 
same will occur with the Samara-Ufa line in due 
course. A great traffic, however, is not anticipated 
until the line is pushed further into Siberia. Accord- 
ing to current report the Government intends to 
construct the entire Siberian Railway itself, raising 
for that purpose loans from time to time, mainly in 
Russia. As industrial enterprise is very stagnant 
just now in Russia it is believed the public would 
= subscribe to these issues of Siberian Railway 
stock. 








THE LATE MR. JOHN FOWLER. 

Ir is with regret that we record the death of Mr. 
John Fowler, chief engineer to the Tees Conservancy 
Commission. He had been for some time sufferin 
from disease, but no fatal termination was apprehende 
until about a fortnight before his death, which 
occurred on Thursday, the 11th inst. Mr. Fowler was 
born in the district of Aberdeen in 1824, and went to 
Teesside in 1847 to become assistant to his brother-in- 
law, Mr, James Johnston, the engineer to the Tees 
Navigation Company. This post he held for seven 
years, but two years before the expiration of that 
period the Tees Conservancy Commission was created, 
and in 1854 Mr. Fowler was appointed engineer to 
that undertaking, a post which he held up to his 
death. He found the river difficult of navigation even 
for the smallest trading vessels, and he has now leftit a 
stream of great commercial importance, navigable for a 
considerable distance by cargo-carrying vessels of the 
largest type. All the works which have combined to 
effect this transformation were either designed by Mr. 
Fowler or carried out under his supervision. They in- 
cluded may miles of training walls designed to keep the 
water in the channel ; the reclamation of large tracts 
of land, available for agricultural and other purposes ; 
the construction of a graving dock; the construction 
of the South Gare Breakwater, which is to be opened 
next week, and the tial construction of the North 
Gare Breakwater. Mr. Fowler’s professional work was 
not, however, entirely confined to the Tees. He was 
consulting engineer to the Ouse ee Company, 
and had been called upon to advice for the Aire and 
Calder Navigation Company, for the Ribble scheme at 
Preston, for the Manchester Ship Canal, and for other 
projects. He leaves a widow and eleven children. 





University Cottecz, Lonpon.—The under-mentioned 
_ and scholarships have been awarded: Medica 

ntrance Exhibitions: F. W. Wesley, 100/.; C. G. 
Spencer, 60/. ; B. L. Abrahams, 40/. Andrews Entrance 
Scholarships, 30/. each, for languages, C. Conroy ; science, 
F. Kirby. Gilchrist Engineering Entrance - 
ships, 35/. annum for two Fane, .T. J. Estler, En- 
gineering Matriculation Certificate, S. A. Lang. 








NOTES FROM THE NORTH. 
: Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Further progress in the re- 
covery of the price of Scotch pig-iron warrants was made 
last Thuraday forenoon, but some irregularity subsequently 
set in, and the closing quotation was scarcely at the best. 
No business was done in Cleveland or hematite iron in the 
afternoon, the tone being if anything weaker than at the 
forenoon meeting of the ‘‘ring.” The closing settlement 
prices were—Scotch iron, 40s. 9d. per ton; Cleveland, 
33s. 9d. ; hematite iron, 44s. Scotch warrants were again 
irregular in price on Friday forenoon, but towards the 
close of the day the cash price firmed up, and the finish 
was regarded as satisfactory by holders. Business was 
done in the forenoon at 403. 9d. up to 40s. 10d., and back 
to 40s. 74d. per ton cash, and in the afternoon 40s. 84d. 
cash was reached. For Cleveland iron 33s. 10d. cash 
was paid in the afternoon, and at the cluse buyers were 
offering 33s. 11d., but sellers held out for 34s. Up to 
43s. 1ld. was reached for hematite iron, and the closing 
settlement prices were—Scotch, 40s. 74d.; Cleveland, 
34s. ; hematite iron, 43s. 104d per ton. There was a firm 
and steady tone in the market on Monday, and prices 
mounted gradually up. In the forenoon the close of 
business showed a gain of 2d. per ton, and in the afternoon 
a further advance of 2d. per ton was gained. Cleveland 
iron improved 34d. per ton, and hematite iron 14d. per 
ton in the course of the day, the settlement prices at the 
close in the afternoon being—Scotch iron, 41s. per ton; 
Cleveland, 34s. 3d.; hematite iron, 44s. 1}d. per ton. 
On the whole the market was quieter in tone yesterday 
morning, but some smart buying set in, and the price of 
Scotch warrants was run up 34d. per ton, but there was 
a little easing-off in the afternoon, still the closin 
price was 2d. per ton better than that of Monday, ana 
Cleveland and hematite closed 4d. and 3d. per ton better 
respectively. A quantity of iron was sold for San Fran- 
cisco on Monday, and yesterday a lot was arranged for 
New York. Other orders were in the market for the 
same quarter, but the freightage rates interfered to pre- 
vent a settlement being made. The market was stronger 
this morning, with a fair amount of business done at 
higher rates. — to 41s, 5d. cash per ton was paid for 
Sotch iron, and there was not much change in the after- 
noon. Cleveland realised 34s. 44d. cash, and 44s. 5d. per 
ton was the cash quotation for hematite iron. The Scotch 
special brands are steady, and the following are the quota- 
tions for a few varieties of No. 1 iron: Coltness, 50s. per 
ton; Summerlee, 51s. 6d.; Langloan, 49s. 6d. ; Gart- 
sherrie, 47s. 6d. ; Shotts, 48s. 6d.; Calder, also 48s, 6d, 
Strong reports received within the past few days from 
other eo wee centres of the iron industry, show that in 
all branches of the trade there is an improved demand 
and that any further development will cause enhanced 
values. One blast furnase has been put out at Eglinton Iron 
Works during the week, and another has been lighted atthe 
Shotts Works, so that the total number of furnaces in 
actual operation is still 87, as last week, against 84 at this 
time last year, and only 66 at this time two years ago. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 8595 tons, as compared with 9391 tons in the 
corresponding week of last year. They included 1859 tons 
to the United States, 300 tons to Canada, 790 tons to 
Australia, 180 tons to Germany, 265 tons to Holland, 
smaller quantities to other countries, and 4069 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 1,015,354 tons yesterday 
afternoon, against 1,012,868 tons yesterday week, thus 
showing an increase of 2486 tons for the week. 


Pipe Contract.—It is stated that a large contract for 
water pipes for Rosario has this week been placed with a 
Glasgow pipe-founding firm. 

Shipments of Engines, Boilers, d:c.—The foreign and 
colonial shipments of machinery, &c., from Glasgow re 
ported last week included six locomotive engines, of the 
value of 8650/,, for Bombay ; one steel ge (in pieces) 
for Rangoon, valued at 2595/.; boilers, engines, and 
other machinery of the total value of 23, » almost 
wholly for Japan; sewing machine parts, for Japan and 
Antwerp, valued at 1031/.; steel manufactures, of the 
value of 95007. ; and iron manufactures valued at 30,600/. 
—in all, 75,8760. 


The Trade in Steel Billets and Blooms.—Within the past 
few days some good orders have come to the Glasgow 
market from the United States for steel billets and 
blooms, For some time buyers on the other side of the 
Atlantic have been ‘‘ nibbling” at business here, but 
would not come up to terms, Holders here have, how- 
ever, remained quite firm, and on Thursday of last week 
the Glasgow Iron and Steel Company got an order for 
1000 tons at their own price, but declined to book for more 
than a portion of the quantity of steel wanted. Another 
order for 1500 tons was offered, but makers stood fast for 
a further advance of price. These orders, it need hardly 
be said, refer to steel made by the basic process. 


Contract for the New Railway Station at Gourock.— 
Messrs. Hugh Kennedy and Sons, contractors, Glasgow, 
are the successful offerers for the new railway station to 
be erected at Gourock. The brickwork, according to the 
specifications, is to be 8 ft. above the sea level. e roof 
of the station is to be com of steel girders, supported 
by cast-iron columns. ere will be 50,000 ft. of glass in 
the roof. The length of the station is to be 960 ft., and 
the breadth 110ft. It is to consist of three passenger 


1 | platforms, about 40 ft. in width, and the trains will run 


right in alongside of the steamers. The railway company 
have already secured a first-class service to run in connec- 
tion with the trains. The coastguard station at Kempoch 
Point will be done away with, and a new one built at the 
north-western extremity of the new pier, which is to be 
surmounted by a large clock, The work will be com- 
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menced forthwith and is to be finished by April 1, 1889, 
at a total cost of about 20,000/. sterling. The same firm 
of contractors have procured the contract for the erection 
of the Inverkip-street Station, Greenock, which is to be 
built of Wemyss Bay stone. As is well known, Messrs. 
Kennedy and Sons have the contract for the western 
division of the Greenock and Gourock Railway, the opera- 
tions connected with which are now well advanced towards 
completion. 


New Shipbuilding Contracts.—The Fairfield Shipbuild- 
ing and Engineering Company (Limited), have arranged 
to build for the London, Chatham, and Dover Railway 
Company a new steel paddle steamer, somewhat similar 
tothe Empress and Victoria, which were built at Fairfield 
within the past two years for the same company ; but she 
will be both larger and speedier than those vessels. She 
is to be ready in time for the extra traffic consequent on 
the Paris Exhibition next summer. Messrs. Scott and 
Co., Bowling, have booked an order to build a screw 
steamer for Mr. William Robertson, Glasgow, the engines 
for which are to be constructed by Messrs. Muir and 
Houston, Glasgow. This vessel is intended for trading 
to and from Ringsend Dock, Dublin, and consequently 
her length cannot exceed 140 ft. The same firm are‘ at 

resent building two steamers of about 560 tons each for 
Mr. Robert Harper, Glasgow. In this case the order for 
the engines has been placed with Messrs. William King 
and Co., Dock Engine Works, Glasgow. Messrs. William 
Denny and Brothers, Dumbarton, have written to a Glas- 
gow daily paper to contradict the report. that they had 
secured a contract for two steamers of about 5000 tons 
each, This alleged contract was mentioned in last week’s 
** Notes,” and it is but proper that the contradiction 
should also be given. 


Important Appointment. —Mr. White, one of the 
managers of the works of Messrs. Armstrong, Mitchell, 
and Co., Newcastle-on-Tyne, has been appointed manager 
of the Fairfield Shipbuilding and Engineering Company 
(Limited), and will have a seat on the Board. The post 
formerly held by Mr. Shepherd has been given to Mr. 
Carmichael, who will act under Mr. White. 


Opening of Dundee Technical Institute.—The Dundee 
Technical Institute, built on University College grounds, 
from funds bequeathed by Sir David Baxter, was formally 
opened on Monday night by Mr. Swire Smith, of Keighley, 

orkshire, a member of the Royal Commission on Tech- 
nical Education. A sum of 20,000. was left by the late 
Sir David Baxter, Bart., but with interest it had accu- 
mulated to 28,000/, before the building was commenced, 
one half of the money being set apart for the erection of 
the building, and the other half for its endowment. It 
is estimated that the cost of the building, not including 
the machinery, will be 7500/. At the inaugural ceremony 
there was a large attendance, and ex-Provost Moncur 
presided. Mr. 8. Smith’s opening address was upon the 


recent extension of technical education in our own and | ! 


foreign countries, and the influence such a training had 
upon wages, products, and markets. 


Glasgow Underground Railway Schemes.—It is stated 
that the scheme for constructing an underground railway 
to extend from St. Enoch-square by way of Buchanan- 
street to the western suburbs of Glasgow, is again to be 
brought before Parliament. It will embrace some im- 
portant departures from the constructional details of the 
scheme as presented to Parliament on two previous occa- 
sions. Prominence is given this week to a report that the 
Caledonian Railway Company’s scheme for a subway, 
which has lately been much talked about locally, and 
which was proposed to extend from the east end of the 
city by way of Trongate and Argyle-streets, &c., to 
Partick and other western suburbs, is now to be aban- 
doned. The reason given is that the Caledonian and 
North British Railway Companies have arranged this and 
other important matters between themselves, so as to limit 
their competition, and consequently the expenditure of 
the shareholders’ money. 


Physical Society of Glasgow University.x—An ordinary 
meeting of this society was held on Friday evening, when 
ape r on “‘ The Electric Fishes” was read by Professor 

‘Kendrick, F.R.S. The lecturer began by mentioning 
that there were only some fifty known fishes possessing 
electrical organs, and of these only five or six had been 
investigated. He then went on to describe the electrical 
organs on the more important, including the Raia torpedo 
or electric ray, the Gymnotus electricus or Surinam eel, 
and the Malapierurus, the rash or thunder fish of the 
Arabs. Professor M‘Kendrick ticularly called atten- 
tion to the investigations of the German physiologist, Dr. 
Max, who spent two years on the Orinoco for the special 
— of studying this subject, The lecturer concluded 

y giving a short statement of some of the results of his 
own recent investigations. 


Scotch Coal for the Navy.—Messrs. William Black and 
Sons, Glasgow, have just received an order from the 
Admiralty for about 1000 tons of the navigation steam 
coal which they work at their Slamannan collieries. 
The coal which is to be supplied is intended for the use of 
the Channel Fleet, which is shortly to visit the Clyde, 
and is the same as they sent to Portsmouth some time ago 
for the trials of Scotch coal there. It is highly ceohaths 
that such coal will henceforth be used in all ships of the 
Royal Navy when in northern waters, 





NOTES FROM THE SOUTH-WEST. 
South Wales Coal und Iron.—The exports of coal from 
South Wales ports in September were as follows : Foreign, 
Cardiff, 689,488 tons; Newport, 177,824 tons; Swansea, 


ae tons; and Llanelly, 11,987 tons ; or 961,099 tons in 
all. 


Coastwise, Cardiff, 88,074 tons ; Newport, 83,627 





tons ; Swansea, 65,810 tons ; and Llanelly, 8873 tons; or 
246,294 tons in all, The combined exports of coal from 
South Wales ports in September were accordingly 
1,207,393 tons. The exports of iron and steel from South 
Wales ports in September were: Cardiff, 3081 tons; 
Newport, 5209 tons; Swansea, 744 tons; and Llanelly, 
680 tons; making a total of 9714 tons. The exports of 
coke were: Cardiff, 3332 tons; Newport, 464 tons ; and 
Swansea, 311 tons ; making a total of 4107 tons. The ex- 
ports of patent fuel were: Cardiff, 20,820 tons ; New- 
port, 1640 tons; and Swansea, 24,071 tons; making a 
total of 46,531 tons. The aggregate shipments of coal, 
iron and steel, coke, and patent fuel from Cardiff in the 
first nine months of this year were: Coal, 7,265,403 tons ; 
iron and steel, 48,955 tons ; coke, 40,476 tons; and patent 
fuel, 141,520 tons. The corresponding exports from New- 
port were: Coal, 2,480,438 tons ; iron and steel, 115,081 
tons; coke, 8040 tons; and patent fuel, 39,699 tons. 
The corresponding exports form Swansea were: Coal, 
1,226,418 tons; iron and steel, 5522 tons; coke, 3410 
tons; and patent fuel, 187,238 tons. The corresponding 
exports from Llanelly were: Coal, 162,105 tons; iron 
and steel, 3480 tons. 


The Dowlais Works.—Considerable pr ress has been 
made with the new Dowlais works on the East Moors at 
Cardiff, and tenders for the construction of the engine- 
houses are now invited. They will contain 500 tons of 
girders. 


The “* Victory.” —Orders have been received at Ports- 
mouth directing the Victory, Nelson’s famous flagship at 
Trafalgar, to be out of workmen’s hands by November 23. 
Upwards of 10,0007. has been expended upon the ship in 
making her water-tight, and it is said that she will now 
last another 100 years. 


The Electric Light at Swansea,—Mr. Bell, borough sur- 
veyor of Swansea, has made a report to the Works Com- 
mittee of the Swansea Town Council with reference to 
the cost of lighting certain streets in the borough with 
electricity, as compared with oil and gas respectively. At 
the close of his report Mr. Bell says: ‘‘It will thus be 
seen that the electric light would give nearly nine times 
the candle-power of gas, and the annual cost would be 
about the same.” The members of the council are practi- 
cally unanimous in favour of the electric light. 


Taff Vale Railway.—The traffic of this most productive 
line continues to make good progress in consequence of 
the great growth of the export coal trade at Cardiff. The 
aggregate revenue collected to October 7 this half-year 
was 234,141/., as compared with 217,431/. in the corre- 
sponding period of 1887, showing an advance of 16,710/, 
this half-year. The extent of line in operation was the 
same in both periods, viz., 108 miles. 


Cardiff.—Steam coal has been in good demand. The 
best qualities have made 11s, 3d, ; secondary descriptions, 
0s. 6d.; and best Monmouthshire, 9s. 6d. per ton. 
House coal has supported late rates. Patent fuel has 
continued firm. Furnace and foundry coke have made 
14s. 6d. and 16s, 6d. respectively. The manufactured iron 
and steel trades still present an encouraging appearance. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Impending Strike of Miners.—The course which is 
being adopted by the miners is causing great excitement 
in business circles, as all interests will be affected whether 
a strike occurs or the advance is conceded. Already the 
orders which the coalmasters are receiving are more than 
they can execute, and the manufacturing firms are taking 
measures to secure supplies from Staffordshire and the 
North in the event of local-got coal being unobtainable, 
In the out districts, which are cut off from immediate 
railway communication, efforts are being made to lay in 
stocks, and in these special instances advanced prices are 
being paid in order to carry out this policy, 
pra in value all round the market, and smudge and 
small coal, which were a drug a month ago, are now being 
saved in order to keep the ovens supplied, and the fur- 
naces banked up, in the event of a wages struggle. The 
question is a very serious one to the large consumers of 
coal, as many of them during the depression took heavy 
orders at “‘cut” rates, which prevent the giving of more 
for coal. Prices of fuel have risen at least 9d. per ton 
during the week for steam coal, and some of the 
coalmasters are intimating to their customers that there 
will in all likelihood be a further advance at the opening 
of next month. The colliers are evidently determined, 
though up to the present they have received no intima- 
tion of support from the local unionists. In this district 
the notices have not yet expired, but if there is a turn- 
out, some 40,000 men will be thrown idle, The executive 
of the Yorkshire Miners’ Association sat at the Miners’ 
Hall, Barnsley, on Tuesday, to receive reports from the 
various collieries in the county, showing the extent of the 
notices. The officials of the Association state that although 
90 per cent. of the miners balloted in favour of an advance, 
those giving notice are fully up tothat percentage. Only 
one important colliery in Yorkshire—the Manvers Main 
—will not have a ‘‘turn-out.” The masters objected to 
receiving the men’s notices owing to a sliding scale arrange- 
ment veer | in force at the colliery. he executive 
appointed Mr. Pickard, M.P., and Mr. Corvey to confer 
with the Manvers Main miners. 


The Attitude of the Coalmasters.—At a meeting of the 
West Yorkshire coalmasters held in Leeds, on Monday, 
it was stated that they could not alter their recent decision 
with respect to the wages question, as present prices 
would not admit of any increase being given. The same 
opinion to prevail throughout South Yorkshire, 





aj 
and ms the men persist, there cannot be a doubt but 
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that the struggle will be a bitter one. The masters are 
thoroughly organised, and are well off, as an Association, 
in rate Mr. Lakeman, managing director of the Dar- 
field Main Colliery and the Wombwell and Woolley 
collieries, near Wakefield, has issued a long and im- 
portant manifesto, in which he expresses a hope that the 
present conflict may pave the way for a sliding scale and 
a Board of Arbitration to prevent strikes. 


Agitation amongst the Ironworkers.—The ironworkers 
of this district are not satisfied with their rate of re- 
muneration, and are quietly organising in order to enforce 
their demands when they are next made. Asa rule, they 
have been guided by Staffordshire rates, but many of them 
are dissatisfied. 


Engineering.—All the engineering houses in this locality 
report that trade continues to look up and orders are 
——— in from the shipbuilding houses and also from 
abroad. The latter are mostly for agricultural machinery 
and engines, and on these the houses in the Leeds dis- 
trict are specially engaged. ‘There is a good call for all 
kinds of electric machinery. The steel trades are looking 
up owing to the increasing use of that material in all the 
mechanical industries. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was smaller than it has been for some weeks 
past, and the amount of business transacted was very 
trifling. At the commencement of the market the infor- 
mation from Glasgow was of a very depressing nature and 
weaker prices were reported in the Scotch centre owing 
to the increase in stocks in Scotland, Cleveland, and 
Cumberland; but later advices were more favourable 
and showed firmer quotations. The tone of last week’s 
quarterly meetings in the different ironmaking dis- 
tricts has had a beneficial effect, and has left a 
good impression in commercial circles. The opinion 
that trade will continue steady for some time to 
come is freely expressed by ake 7 engaged in the 
staple industry of the district. o. 3 Cleveland pig iron 
is not now obtainable under 35s. per ton, and makers are 
not at all anxious to book orders at this figure. For 
delivery over the next few months 6d. more is being 
asked by them. There are merchants who are ready 
to do business at 6d. below makers’ prices, but 
as a matter of fact little or no iron is changing 
hands, On Monday night Messrs. Connal and Co., the 
warrant storekeepers, had in stock at Middlesbrough 
252,180 tons of pig iron. This is an increase of 337 tons 
on last week. In Glasgow their stocks have increased to 
1,014,107 tone. In the manufactured iron trade there is 
considerable improvement. Inquiries are very numerous, 
and prices are firmer. All the steelmakers are busier, 
more orders have recently come to hand, and quotations 
are fully maintained. 


Engineering and Cipiniiding, Nagin are exceed- 
ingly active, especially in the marine shops and the 
bridge-building departments, and are pressed for de- 
liveries. The shipbuilding trade is busier than ever, and 
fresh orders continue to come to hand. Inquiries are 
more numerous than they have been since the beginning 
of 1883, and there is every likelihood of a steady trade 
continuing for some time to come, 


Stoppages of Work at Messrs. , Vaughan, and 
Co.’s.—The men engaged in the engineering departments 
of Messrs. Bolckow, Vaughan, and Co.’s works at Mid- 
dlesbrough, numbering several hundreds, have ceased work 
owing to the masters refusing to concede them an advance 
of 10 per cent. in their wages, A few days ago it was 
thought that the matter would be amicably arranged, but 
the affair has now assumed rather a serious aspect, and 
may not be so easily settled as was at first imagined. 
any persons interested in the dispute are of opinion that 
the matter will have to be referred to arbitration. 


The Coal and Coke T'rades.—In the coal and coke trades 
— is no new feature. The demand is steady and prices 
are firm. 


Ralerl 








Srezt Rairs in Portucat,—The Royal Portuguese 
Railway Company has ordered 23,000 tons of steel rails 
from the Denain and Anzin Company. The contract has 
been let at 4/. 12s. per ton, delivery at Lisbon included. 





Deep Stamprncs.—The great superiority of stampings 
over built-up articlesin metal is too well known to need 
to be insisted upon. In cans for containing preserved 
provisions there is the additional advantage that when 
stamped there is no need to use solder in the internal 
joints, and hence the chance of lead poisoning is entirely 
removed. But deep stampings are very expensive to 
make, and a limit is soon reached beyond which the 
metal cannot be got to flow. To meet this difficulty Mr. 
Featherstone Griffin, of the Self-Opening Tin Box Com- 
pany, York-road, King’s Cross, N., has devised a method 
of building up stampings without solder. The bottom of 
a can or cask is stamped with a part of the cylindrical 
wall in the usual way ; the remainder of the can is formed 
of similar stampings with the bottom cut off, leavin 
them short cylinders. ‘The end of one cylinder is plac 
within the end of the next, and the joint is then passed 
between rolls, which corrugate it and make the union 
perfectly air and water tight without solder. The top of 
the can is closed with Griffin’s lever-opening lid, which 
also makes an air-tight joint by mere contact. It is pro- 

ed to make cans of large size by this process, and to 
Fine them with enamel for the storage of many articles of 





food, 
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WARING’S UNDERGROUND ELECTRIC CABLES. 
Fig. 2. Fig.3. Pig.4 








Tue Waring underground electric cables have had| The lengths are jointed together when laid, by first 
an extended trial in America, where the problem of | soldering each individual wire, and insulating it by 
transferring telegraph, telephone, and electric light} Waring tape. Strips of lead are laid over the tape, 
wires from poles to beneath the streets has for some | and the external casing is made continuous by a piece 
time past occupied an immense amount of attention. | of lead pipe joined at each end to the leaden envelope 


During the period that these cables have been in the | 
market they have been tried under many different 
conditions, and there is a universal consensus of opinion 
that they perform their functions most satisfactorily. 
The telephone conductors are free from induction, and 
transmit the voice clearly and distinctly. The 
“bunched” cables are exceedingly compact, and hold 
a large number of wires, while the submarine cables 
have a high insulation and a small electrostatic 
capacity. The insulating medium in all cases is an 
inorganic hydro-carbon compound, resulting from the 
distillation of petroleum, and is not liable to deteriora- 





by a wiped joint. A hole is made in this sleeve and all 
the vacant space within it filled with insulating mate- 
rial. When a single wire has to be branched out of an 
anti-induction cable it is easy to cut through the par- 
ticular rib and bend out the ends ef the wire. These 
are then jointed to single wires, the coating of which is 
jointed to the leaden envelope. 

The following are the points which are claimed as 
leading excellencies in Waring cables. High insula- 
tion with low electrostatic capacity; freedom from 
induction, both when used for the entire circuit, and 
when the circuit is partly by cable and partly by air 








tion. It is strongly differentiated from such insulators | lines ; great facility for laying and branching, and 
as india-rubber and gutta-percha by the fact that it| great durability. The English representative of Mr. 
will bear a very high temperature without somening | Waring is at 85, Queen-street, London. 

any harm. The cable may 1b exposed to an externa 

heat which will fuse its leaden envelope, or the copper | 
conductor may be made red-hot, and yet the dielectric | A NEW BELT FASTENER. 

will not be harmed. When the cable has cooled it} We illustrate below a new form of belt fastener for 
will be found that the conductor is still in the centre| woven and rubber belting, devised by Messrs. H. B. 
of its covering, and that the resistance has not been | Barlow and Co., of Cornbrook, Manchester. 

reduced. A Waring cable may be laid alongside of a| It will be seen that the whole strain on the joint is 
steam pipe or in a stokehold without injury to it. in a simple manner distributed across the full width of 
Externally to the dielectric there is a coat of lead laid the belt, by inserting small transverse wires against 
on without any joint. This serves two purposes ; it | which the metal links, laces, or other fastenings bear. 
protects the dielectric against mechanical injury, and | ' 

prevents the rise of induction currents between neigh- | 
bouring wires. 

Referring to the engraving, Fig. 1 shows, full size, 
two extreme examples of Waring cable. The one seen 
in elevation contains a single conductor, while that in 
section includes one hundred wires suitable for tele- 
graphic or telephonic purposes. Figs. 2, 3, and 4 are 
stranded conductors, suitable for electric light and 
power work. Figs, 5, 6, 7, and 8 show smaller 
examples of ‘‘ bunched” cable. Figs. 9, 10, and 11 are 
anti-induction cables, each conductor being entirely 
surrounded by lead. Figs. 12 and 13 are combinations 
of anti-induction and bunched conductors suitable for 
crossing rivers and estuaries. 

The electric resistance of the dielectric is in excess 
of that of gutta-percha, and the ratio of the two 
materials does not fall off with increase of tempera- 
ture, The thinly coated wires will carry a current 
having an electromotive force of 3000 volts, and the 
= thickly coated may be depended on up to 5000 
volts. 

When the wires are to be laid under streets and they 
are not sufficient in number to warrant the use of an 
iron case, they may be cheaply protected by digging a | 
trench and placing a wooden trough in the bottom of 
it. The cable is then unwound from a reel running on 
wheels, and dropped into the trough, on which the lid 
is afterwards placed, and the trench filled up. The| 
cables are usually made in the following lengths : | 


Cables containing 1 to 3 conductors, ft. ‘In the fastener illustrated metal strips are passed 














Nos. 22 to 10 B. and 8. G: : 2400 through each end of the belt behind a transverse wire, 
Cables containing 1 to 3 conductors, _and are bent over to bring their ends, which form eyes, 
Preepetin 10 B. ona a re ak 1000 ‘to the joint. A pin is passed throngh all he eyes 

nti-induction cables. 0 7 con- 2 : be 

ductors, various gauges 1250 to 1300 ~—« forming a hinge joint between the two ends of the 


Oe tery belt and connecting them together. A great advantage 
pee wccbsccrend g “ eer en: 2400 | of this joint is that it adds neither extra thickness nor 
Bunched cables, 21 to 100 con- 

ductors, various gauges ... e- 1000 


|any appreciable weight to the belt, and is so smooth 
| and flexible that the belt will drive equally well with 





both sides simultaneously. This belt piecing is not 
— strong, but is exactly the same on each side. 
he transverse wires can be inserted during the 

manufacture of the belting, or by a simple hand appli- 
ance which forms a reliable guide for the wires. 

A 3-in. cotton belt pieced, as illustrated, was tested 
a few weeks since by the ‘‘ Emery” testing machine in 
London; the joint withstood a pull of 2250 lb. without 
giving way. An extra strong leather link belt, tested 
at the same time, broke—i.e., three links tore out—at 
a strain of 8701b. No better example than this could 
be - as in each case links and transverse wires are 
used. 





THE ENGINEER OF THE FUTURE.* 
By Professor ARCHIBALD BARR. 


THE labours of engineers have always been recognised 
as among the most beneficent influences in promoting the 
civilisation of the world. 

‘* Since the birth of time, throughout all ages and nations, 

Has the craft of the smith been held in repute.” 

It is related of Dr. Arnold that on viewing a train on one 
of the first railways, he exclaimed, “I rejoice to see it, 
and to think that feudality is gone for ever ; it is so greata 
blessing to think that any evil is really extinct.” And so 
Carlyle writes, ‘‘Of the poet’s and prophet’s inspired 
meang®. and how it makes and unmakes whole worlds, I 
shall forbear to mention; but cannot the dullest hear 
steam engines clanking around him? Has he not seen the 
Scottish -smith’s idea (and this but a mechanical one) 
travelling on fire-wings round the Cape and across two 
oceans, and, stronger than ang ee enchanter’s familiar, 
on all hands unweariedly fetching and ing ; at home 
not only weaving cloth, but rapidly enough overturning 
the whole old system of society, and for feudalism and 
preservation of preparing us, by indirect but sure 
methods, industrialism and the government of the wisest.” 
Every one, then, will agree that few questions have a 
more direct bearing on the future of mankind than that 
of the progress of engineering practice. But the future 
of engineering practice must depend on the characters 
and powers of those who will carry on the labours of the 
engineers of to-day, and, therefore, we can appreciate 
the remark of the author of a paper on technical educa- 
tion recently read in America, that the education of 
engineers ‘‘is a matter of momentous interest to the 
whole civilised world.” It is, at all events; a subject 
which must not be passed over lightly, by engineers, as 
one which can take care of itself, nor must prejudice be 
allowed to govern our views regarding it. I think, 
therefore, that a brief consideration of the prospects 
which the future holds out for engineers cannot fail to be 
of interest to those who will have some share in their 
fulfilment. I have, therefore, chosen as the subject of 
my annual address to you ‘‘ The Engineer of the Future.” 

y object is not to lay before you any prophecies of 
what the engineer of the future will do, as to show—with, 
I trust, and sufficient reasons for the faith that is in 
me—what the engineer of the future will be. That he 
will have a wide field for his labours, and will have the 
honour of bringing about social revolutions as great and 
beneficent as those which resulted from the inventions of 
Watt and Stephenson, no one can doubt. But in what 
direction we must look for the next grand departure in his 
“art of directing the great sources of power in nature 
for the use and convenience of man”—whether in a great 
development of the gas engine, or in the discovery of some 
cheaper and more direct source of electricity than we now 
command, or in something more unthought of, I shall not 
take it upon me to predict. Ofthis, however, we may be 
certain, great advances will be made, and those will ke 
‘in it”—those nations, those firms, those men—whose 
knowledge will enable them to go beyond ,the ordinary 
routine of present-day practice. It mes, then, a 
vital question, not only for us as engineers and as indi- 
viduals, but for us as a nation, to inquire what methods 
will best insure to us the possession of those qualities of 
mind and hand which will enable us to strike out new and 
untrodden paths in invention and production. 

There is no subject attracting more attention at the 
present moment in this country than that of technical 
education and its bearing upon foreign competition, and 
there is perhaps none upon which more directly contra- 
dictory opinions are expressed by men who ought, at 
least, to have some knowledge of the subject. I do not 
propose to enter at length upon a consideration of techni- 
cal education in its general bearings on the commerce and 
industry of the country—that I leave to others much 
more competent to deal with it. I would, however, point 
out in passing that the stock argument of most of those 
who hold that we have no need of that systematic traini 
in science, which other nations have so largely adopted, 
to enable us to keep our position in the industrial struggle 
for existence, is that our manufacturers and manufactures 
have still a great hold on the markets of the world. 
These obtuse individuals remind me forcibly of an old 
domestic of my grandmother, who, when remonstrated 
with by her mistress for not wearing warm enough clothing 
in a severe winter, — ‘**When I didna dee last 
wunter, whatfore wud I dee this wunter.” It is too late 
to lock the door when the steed is stolen, and it is high 
time that we heard the last of this old wifeism. The ques- 
tion is not how much of our foreign trade (and, for that 
part, also of our home trade) remains to us, but whether 
our progress has been comparable with that of other 
nations. Yet the advocates of scientific training are 


* Opening address to the students in the Engineering 
Department of the Yorkshire College, Leeds, on Wed- 
nesday, October 10. 
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challenged to prove “ that the German iron trade is more 
prosperous than the English iron trade,” and “that 
German iron and steel are better than English iron and 
steel.” That is not the question, whether or not such 
proof could begiven. We must look at the present posi- 
tion of manufactures in the countries which now compete 
with us, and compare it with the poem thirty, or even 
twenty, or even ten years ago, and ask ourselves whether 
we, or our rivals, are making most progress. In many 
industries, while our manufactures have expanded, those 
of other nations have grown from the seed. A stern 
chase is a long chase, but our lead is fast being lessened. 
Another favourite contention of the class of writers to 
whom I have referred, is that we in this country have not 
yet been beaten off the field, though we have stuck (with 
true British doggedness) to our old methods, while other 
nations have gone in for this new-fangled education craze, 
I am not aware that the old wooden walls in which we 
once put our trust were ever wiped off the face of the sea 
by the navies of any other nations, but he would be a fool 
indeed who would therefore contend that we should 
continue to trust for our defence in oak, while other 
nations have their ironclads, and largely of our building 
too. Yet soit is in this matter of scientific education. 
We have in a very large measure provided the science 
which other nations are now applying to their practice, 
and shall we alone continue to put no faith in it, while 
they use it to our destruction? I am convinced that we, 
asa manufacturing nation, are not sufficiently alive to 
the great danger which our prosperity in the past may be 
tous. We do not take the lessons which experience on a 
more limited scale within our own boundaries would 
teach us. The fate of Norwich—as referred to by Mr. 
Swire Smith, for instance—‘‘ Norwich, which a hundred 
years ago was the centre of the wool industry, and the 
most important manufacturing city in the oun, 
refused to adapt itself to the new conditions. . . t 
fought against the progressive spirit of the age, as men 
fight against it now ; and it is recorded that in the begin- 
ning of the century, ‘for any one to set up machinery in 
Norwich was to venture hislife.’ The yoo opportunity 
passed by, possibly never to return, and the great worsted 


industry deserted its ancient stronghold, and took root 
enterprising people of the West Riding of 


among the 
Yorkshire.’ 

Nor do we take the lessons of the history of nations. 
Frederick the Great introduced certain novelties of drill 
and manoeuvre in the training of his armies, and through 
their influence he won most of his battles. But Napoleon 
introduced newer methods, while his rivals stuck to those 
which had secured them their greatness, with results that 
need not be retailed. The Germans took the hard lesson, 
and it bore its fruits in the war of 1870. These ups and 
downs of nations should suggest to us the question in 
relation to industry—Are we who have the field—and un- 
bounded self-confidence as a nation besides—or are they, 
who have to fight their way up to our position, and are 
determined to do it—are we or are they most likely to in- 
vestigate and discuss with earnestness and success the 
best implements of warfare and methods of attack? 
Surely they are. [t was ever so. Hence, you may be 
certain that what other nations do so deliberately, and 
with so much thought and discussion, is what will, in all 

robability, be the best and strongest course. And there- 

ore when we find other nations who are doing all in their 
power to rival us—America for example—adopting the 
most carefully drawn-up and complete schemes of scien- 
tific and technical instruction, we may feel sure that the 
matter has been well considered, and that, too, from a 
point of view much more likely to be unprejudiced than 
that of our countrymen, who are content to rest upon our 
past success and greatness. 

Now, in the matter of the training of engineers, the 
chief alternatives which are being discussed at the pre- 
sent time in this country are, an apprenticeship beginning 
at an early age, after only a very ordinary school educa- 
tion, or a course of practice in the works, preceded or 
followed by a course of training in one of the colleges in 
which the seientific principles which underlie practice are 
taught. To my mind—perhaps I am prejudiced—it is 
self-evident that the scientific basis of practice should be 
known and understood by all who have to direct that 
practice. 

ene one all the rapid developments of practical 
——— ere are the unvarying laws of nature, which 
all the works of our hands must obey, however ignorant 
we may be of them, and however we may plan and fight 
against them ; “‘ and nature never ovevindien mistakes or 
makes the slightest allowance for ignorance.”—Huxley. 
Every item o goed practice must have its reason and its 
explanation in the nature of things, whether we know that 
reason or not. For every effect there is a cause, to every how 
a why, and we have no reason to doubt that in physical 
things every cause and every why is knowable. We are 
still far from knowing all; but let every one who has to 
act upon the how know all that he :an of the why. We often 
—I might almost say usually—hear theory spoken of as 
something almost necessarily at variance with practice. No 
notion could be more absurd or utterly ridiculous. Theory 
—properly understood—is an orderly system of knowledge 
and reasoning regarding the causes of things. Can the 
causes of things be at variance with their own effects? Every 
business man knows how invaluable is system and order 
to him in all his transactions, and he is not content to 
know simply that he has so much to the good, or to the 
bad, at the end of a year; but he must know the details 
of every transaction, where he has gained and where he 
has lost, so that he may profit by hisexperience. And so 
it must be in engineering practice. To have a firm grasp 
of his work, the engineer must know not only, for in- 
stance, that an engine gives such and such results, but 
why it gives them. Where does the economy come in, and 
where are there sources of loss that may be avoided in 





the future. All this is self-evident, Isay, tomy mind; but 
there are those who will tell you that it isnotso. They 
tell you that you are to conduct those dealings of yours 
with the ‘‘sources of power in nature,” without putting 
your transactions in any orderly form. It is enough for 
you to grope your way by hard lessons of failure and 
chance runs of luck, without making up, even in your own 
minds, a profit and loss account, and tracing out to what 
causes your successes have been due, or where you have 
missed the way and failed. I quote The Engineer of 
August 10, 1888: ‘* At the root of all this worry about 
technical education lies the delusion that unless men are 
taught certain things they cannot produce, let us say, 
steam engines, or cotton cloth, or iron, the fact being that a 
knowledge of the things in question is whaly nee 
There is something of melancholy truth in this. We 
know that men can and do produce steam engines with 
no knowledge of principles, just as men conduct business 
—on a very large scale too—without keeping accounts, 
and some one has to bear the consequences. Watt in- 
vented the steam jacket a hundred and twenty years ago, 
and it forms the first claim of his first patent, which was 
for ‘‘ A Method of Lessening the Consumption of Steam 
and Fuel in Fire Engines.” He clearly sets forth the 
principle upon which it must be applied, and indeed it was 
the principle only that he patented. His first claim con- 
tains the words, ‘‘That vessel in which the powers of 
steam are to be employed to work the engine. . . must, 
during the whole time the engine is at work, be kept as 
hot as the steam that enters it, ... . by surrounding it 
with steam . . . and, by suffering neither water nor any 
other substance colder than the steam to enter or touch it 
during that time.” 

Is it, then, to the credit of engineering practice to-day 
that though Watt so clearly stated this principle in 1769, 
we should find an engine submitted for competition in 
this 1888 with a wet blanket of exhaust steam around the 
cylinder ; and that, too, in the case of an engine with a 
very high range of expansion in one cylinder? This, as 
The Engineer itself remarks, ‘‘ seems scarcely credible, 
but it is true.” Or are we to look with satisfaction upon 
the practice of to-day, when we find engines now being 
made which can do no better performance as a 
economy of fuel and water than those which Watt’s 
genius and knowledge produced so long ago? And our 
engineers of to-day, in many —I may say most—cases are 
quite ignorant of any accurate methods of determining 
even what their engines cando. But many engineers hold, 
with Lord Armstrong, the view that all the information 
which those require who are to direct labour ‘‘can be 
found in a condensed and tabulated form in handbooks 
applicable to all kinds of constructive art. Such tech- 
nical information is in this form available to every man 
who can read and do arithmetic, however ignorant he may 
be of the scientific methods by which such tabulated 
results have been arrived at.” I am sorry to have to 
differ from so high an authority ; but Ican assert, without 
the slightest hesitation, that to all scientific men who 
have come much in contact with those who adopt this 
method, it is notoriously not the case that they can 
correctly read and apply such information. Such men 
misapply the information in nine cases out of ten, and 
“theory ” is blamed for it all. Ishall give you some in- 
stances of this kind of thing later on. 

To comprehend, however, the very special need which 
exists for scientific knowledge on the part of our engineers 
at the present time, we must look at the position we have 
reached in the development of our craft. When a great 
new departure is to be made in any craft, the first ques- 
tion must be as to what to do, and when that is settled 
the difficulty must be faced of how to do it. The first 
step, then, is in theory; the next is in practice, or in 
handicraft. The early engineers laid a foundation of 
principles upon which to act, and lines along which to pro- 
ceed, and the succeeding generations had to find out how 
to carry these ideas into effect. In this part of the work, 
in mechanical engineering at least, the great labour has 
been in the invention and perfecting of the tools, and in 
training men’s hands to the new employments. And so 
we find, in the history of the steam engine, for instance, 
that the work of the successors of Watt and Stephenson 
has mainly been the carrying out to successful practice of 
the ideas which they and their contemporaries and imme- 
diate successors gave us as a legacy. Few great and 
radical improvements in principle have been introduced 
in engine building since their times. But now we know 
that we can make almost anything that can be designed, 
and that with an accuracy and perfection—thanks to our 
system of division of labour, to which I shall refer later 
on—which is truly wonderful. Again we have reached a 
stage at which the question is not how to manipulate our 
materials, but into what our materials shall be fashioned. 
Hence the necessity for a new race of scientifically trained 
engineers, and from this need have arisen such places of 
education as that in which we are met. 

Our thinkers and investigators have given us a wealth 
of pure scientific knowledge, to which they are ever 
adding, and we have in our mechanics a legion of highly 
trained soldiers equipped with implements of wonderful 
precision, ready and waiting to execute the commands of 
their generals and captains, the engineers. Our work, as 
engineers, is to adapt to our immediate needs and to put 
into operation the methods of attack which the investiga- 
tors—with a full knowledge of the possibilities which lie 
before us—have supplied for our guidance. The engineer 
must be the interpreter of scientific truths, and to this 
end he must know those truths, and if he can add to the 
stock, as Watt did, so much the better. It is, therefore, 
the work of colleges, such as ours, to teach the principles 
of science and their applications to practical problems. 
The former is the work of the departments of mathe- 
matics, of physics, and of chemistry, and the object of 
the engineering department is to teach and to train its 





students in the methods and processes by which the prin- 
ciples of those sciences may be transcribed into the prac- 
tice of engineering. The aim of the whole is to supply to 
the student the principles which must guide him in his 
work, and the mental ability to correctly perceive and to 
apply them in —— But it is no part of its aim either 
by lectures or laboratory practice to teach the details of 
that practice itself. 

I have said that our present position is akin in many 
respects to that in which the early engineers found them- 
selves, though vastly wider and more full of promise. 
Now the statement is constantly being made that the 
great leaders in engineering have been simply “‘ practical 
men” in the modern sense of that term. That they have 
undergone such an apprenticeship from an early age, as 
certain so-called authorities would have the engineers of 
the future to undergo. Nothing could be more mislead- 
ing. In some cases these leaders have had only a practical 
training, in some only a theoretical one ; but in most they 
have—as we advocate—undergone a course of practice and 
a course of study. I shall endeavour to give you, as 
briefly as I can, the life histories of the great leaders in 
engineering, so far as their bearing on this question is 
concerned. I think I do not make an unfair selection 
when I take Smeaton, Watt, Telford, John Rennie, 
George Rennie, Fairbairn, George Stephenson, and Robert 
Stephenson as representing the engineers of the early 
— And I should wish you specially to notice in how 

ar the careers of those men bear out the principle of an 
early apprenticeship, and how far they support the con- 
tention that a knowledge of scientific principles is neces- 
— for the engineer. 
‘ime will only permit me to dwell very briefly on each. 
I wish I could give you more of their lives. I would 
ask you, however, in your own reading, not to neglect the 
study of the history of your craft and the biographies of 
its heroes. 

John Smeaton was born near Leeds in 1724. He left 
school at the age of sixteen, and entered the office of his 
father, an attorney in Leeds, and proceeded to London 
two years later to study law. The “‘ bent of his genius,” 
however, was towards mechanical pursuits, and he sub- 
sequently entered the service of a scientific instrument 
maker. Between the ages of twenty-six and thirty he was 
making scientific researches and reading papers before 
the Koyal Society, of which he was made a member at 
the age of twenty-nine. He was selected at the age of 
thirty-two, chiefly on account of his scientific attainments, 
to rebuild the Eddystone Lighthouse. The two earlier 
lighthouses, which were of wood, were not built by prac- 
tical men, by the way, but by drapers. Smeaton adopted 
stone as his material in spite of the prejudices of the 
authorities in lighthouse affairs. ‘‘ Smeaton was through- 
out life,” as Smiles tells us, ‘‘an indefatigable student— 
bent, above all things, on self-improvement.” bert 
Stephenson, as regards his own time, pronounced Smeaton 
to be “ the engineer of the highest intellectual eminence 
that had yet appeared in England.” 

James Watt, the — and the son and the nephew 
of teachers of mathematics, was born at Greenock in 
1736. At anearly age—it is said at six—he began to 
study geometry, but he entered aclass to begin the sys- 
tematic study of mathematics at the age of thirteen or 
fourteen, and took the lead. He also read natural philo- 
sophy at that early age. He went to learn his trade of 
scientific instrument maker at Glasgow when eighteen 
years of age, and proceeded to London for the same pur- 
pose ina year afterwards. The custom of the trade was 
to serve a seven years’ apprenticeship, but he would only 
bind himself for one year at a premium of twenty guineas, 
and returning to Glasgow, he was on that account not 
permitted to set himself up in business within the city. 
A University, however, is a community within itself, over 
which the townspeople have no control, and Watt having, 
on his first stay in Glasgow, made friends of several of 
the scientific professors, the Senate gave him a room 
within their walls, and appointed him ‘‘ instrument maker 
tu the University.” In this capacity he was engaged in 
repairing the Newcomen model belonging to the physics 
department, when he made his great invention of the 
separate condenser. His scientific ability and the extent 
of his knowledge may be gathered from the words of 
Professor Robison, who describes an interview with him. 
‘‘T saw a workman, and expected no more; but was 
surprised to find a philosopher as young as myself, and 
always ready to instruct me. had the vanity to think 
myself a pretty good proficient in my favourite study, 
and was rather mortified at finding Mr. Watt so much 
my superior. . . . I found him continually striking 
into untrodden paths, where I was always obliged to be 
the follower. . . . Everything became to him a sub- 
ject of new and serious stud y—everything became science 
in his hands.” 

(To be continued.) 





DutvtH.—Shipments from Duluth last year comprised 
nearly 20,000,000 bushels of wheat and 1,322,000 barrels 
of flour. The elevator capacity of Duluth is 19,450,000 
bushels, and will shortly be increased. 


Postat Cars ON THE CANADIAN Paciric Rattway.—The 
Canadian Pacific Railway Company is building six postal 
cars for service between Montreal, Toronto, and Van- 
couver, One has been completed, and is now in service, 
while the five others are soon to receive their finishing 
touches. The new cars will be fitted up with the Harrison 
system of small racks and letter cases, as well as with 
bunks and combined hoppers for the convenience of the 
postal clerks. Each car is 56ft. in length, running on a 
six-wheel truck. There are sixteen deck lights in eac 
car for ventilating purposes. 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
CompPitep By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1888, 

The number of views given in the Specification Drawings is stated 
i een ee eka Chae nine ane enamel, te 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are gi in ti "7 

a 


Cc of Specifications may be obtained Cursitor-street, 
phy pay E.C., either per: 'y, or by letter, enclosing 
amount wt A ope and postage, addressed to H. BR LACK, Esq. 

The date advertisement of the acceptance of a complete spe- 


cification is, in each given after the abstract, unless the 
Patent has been sealed, wi the date of sealing ts given. 
Any person may at any time within two months from the date of 


advertisement of the acceptance of a complete specification, 
ive notice at the Patent Office of ition to the grant of a 
Patent on any of the grounds montioned in the Ast. 


SHIPS, &c, 


8896. T. Ray, Sunderland. An Improved Anchor. 
(6d. 3 Figs.) June 22, 1887.—The holding part of the anchor 
consists of three or more arms A forming equal divisions of the 
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same circle. The nave B is provided with a hole in which fits the 
ecnical outer end of the shank C. The arms are of a channel shape 
in cross-section, and are free to revolve on the shank C. (Sealed 
September 7, 1888). 

11,679. W. P. Strawson, Stourbridge, Worcester. 
Certain Improvements in Anchors, [' 5 Figs.) August 
29, 1887.—The shank A of the anchor has a swell a' formed at its 
lower end. A pin B passes through a hole in the swell and pro- 
jects at either side; its ends serve as pivots for the arms C, C. 
Stops d', d® project from the sides of the swell, with which the 


a? ig. 3. da’ 
Soy 

































































Lad 


arms come into contact when they are atrip so as to limit the 
motion of the arms on either side of the shank. Both arms are 
loose on the pin B, and each can turn independently of the other. 
The weight of the arms causes them to trip easily, and when the 
anchor is dragged on the ground the swell a! raises the jointed 
ends of the arms high enough to enable the pointed end to imme- 
diately take hold and be embedded. (Sealed September 7, 1888). 


13,082. W. J. Steves and A. J. Hill, Mechanics- 
ville, N.Y., U.S.A. Improvements in Screw Pro- 
peliers. 8d. 8 Figs.) September 27, 1887.—This invention 

as for its object to provide means whereby the blades of a pro- 
peller may be set to any desired angle or pitch without stoppage 
of the engine. The shanks of the propeller blades B are pivotted 
in the hollow hub A! and have bevel pinion gear B' fast on their 
inner ends within the hub. A sleeve D is fitted to turn upon the 
propeller shaft A, and its rear end extends and revolves within 
the hub Aland has bevel teeth d gearing with the bevel pinions 
B}. Collars d! are formed upon the sleeve D at the inside and 
outside of the part of the hull of the vessel through which it 
passes, so that the sleeve, whilst free to revolve with the shaft, is 
Prevented from moving longitudinally. A second sleeve E is 
mounted to slide longitudinally upon the shaft A to which it 
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is connected at its forward end by splines F on the shaft, received 
in corresponding grooves in a shoulder e formed within the sleeve 
E, so that the sleeve E and shaft A revolve together. The rear 
end of the sleeve E fits over the end of the sleeve D and is pro- 
vided with four oblique or cam slots E! which engage with radial 
pins d? fixed on the sleeve D, so that as the sleeve KE is slid along 
the shaft A, the sleeve D will be caused by the obliquity of the 
cam slots E' to partially revolve, and thus through the bevel gear 
d B', rotating the blades B each upon its own axis to the desired 
angle or pitch. The longitudinal sliding motion is imparted to 
the sleeve E through the agency of a loose internally grooved 
ring H, embracing an external collar e'on the sleeve E. The 
grooved ring H has trunnions h at ——_ sides journalled in the 
U-shaped lower end of a lever H! fulcrumed upon a pillow-block 





hi, secured at the bottom of the boat. To the upper arm A? of 
the lever H! is jointed a rod h3, extending back to the engine- 
room where it may be operated by hand or steam power. (Sealed 
September 14, 1888). 


13,681. R. Armstrong, Newport, Mon., and E. J. 
Caiger, London. A New or Improved Method of 
Protecting Marine Propeller Shafts from being 
Clogged by Ropes or other Articles Liable to Coil on 
their Outer Exposed Parts. (8d. 8 Figs.) October 10, 1887. 
—A loose collar is adapted to embrace that part of the propeller 
shaft which lies between the stern-post or stern bearing and the 
propeller. The shaft is able to revolve freely within the said collar. 
(Sealed June 1, 1888). 


15,055. A. Vogelsang, Broo! . N.Y., U.S.A. Im- 
provements in Screw Propellers, (8d. 4° Figs.) No- 
vember 4, 1887.—This invention relates to a four-bladed screw 
propeller having its blades formed and arranged in such a manner 
that the tips of one pair of blades and the middle portions of the 
other pair of blades move in advance, these parts being situated at 


B, B, which are secured to sleepers in the usual manner. The 
fishplates C, C are shown separate in Fig. 4. One has upon its 
face a projecting pin c, designed to engage in a hole c! in the other 
fishplate. These fishplates are laid on the web of the rails within 
the chairs so that the pin ¢ passes through the recesses @ @ be- 
tween the rail ends, and engages with the hole in the opposing 
fishplate. Wedges are then driven between the outer plate and 











different distances from the boss. The edges of any two successive 
blades cross each other. (Sealed June 1, 1888). 


RAILWAY PERMANENT WAY. 


8377. J. Stevenson, London. (T. Despian, Aiguemorte, 
France.) Improvements relating to the Wedges or 
Keys Employed for Securing the Rails of ways 
in their Chairs. (8d. 3 Figs.) June 10, 1887.—The im- 
proved key or wedge has a metal body in which are inserted 
ma slips to give the requisite elasticity. (Sealed June 29, 


9284. J. W. H. James, London. Improvements in 
Transverse Sleepers and Chairs and in Machinery 
or Apparatus for Forming the same. [8d. 12 Fivs.) 
June 30, 1887.—The improvements have fortheir object to produce 
from a sheet of metal a complete transverse sleeper with one or 
both chairs formed of the same metal, this being effected without 
apertures or cuttings in the metal. Figs. 1 and 2 show an improved 
sleeper with chair for carrying double-headed rails. a is the main 
body of the sleeper, } is a raised arch-shaped ridge, ¢ are the jaws 
raised in part above the ridge in the form of a buttress, the re- 
maining or rail bed portion d being depressed to, or it may be 
below, the level of the main body of the sleeper. Figs. 8 and 4 
illustrate improved apparatus for forming transverse sleepers and 
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chairs according to this invention. lis the bedplate and frame, 
2 the die for shaping the sleeper, 3 are the dies for shaping the 
chairs. These dies are coupled to the ting-rods 4, and are 
free to rise and fall within guides 5 in the frame 1. Motion is 
given to the connecting-rods and dies by means of a crankshaft 6 ; 
7 is the driving pulley, 8 is the matrix formed with the bedplate1, 
9 are jaws for operating in combination with the dies 3 to form 
the chairs. These jaws are pivotted to the bedplate at 10 by links 
11, and are operated by toggle arms 12. 13 is the metal sheet to 
be shaped into a sleeper chair. The parts are actuated by any 
suitable motor. The metal 13 is shown in position to be shaped. 
Figs. 5 and 6 are respectively a cross-section and an elevation of 
the bedplate showing the metal acted on and formed into a 
sleeper chair. (Sealed August 10, 1888). 


9816. O. B. Bocande. Asnieres, France. A Com- 
bined Switch and Turntable for Railways. (8d. 
4 Figs.) July 12, 1887.—The improved turntable switch has on 
its centre the point to which radiate several lines (or their tan- 
gents) arranged uniformly around it, and has on it a curved line 
tangential to two of these lines that are nearly opposite to each 
other. (Sealed July 27, 1888). 


11,743. T. H. Heard, Sheffield. Improvements in 
Keys or Wedges for Railway Chairs. (6d. 5 Figs.) 
August 30, 1887.—From a sheet of metal two narrow strips are 
cut so as to leave a lip D, which is bent outwardly to act asa 
spring. The metal plate is then bent inwardly at each side of the 
lip to the shape of an ordinary wooden wedge, the lip D being at 
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the narrow end of the same. To fasten the rail B in the chair A 
the wedge C is forced, lip end first, between the jaw of the chair 
and the rail, causing the lip D to compress and bind firmly upon 
the edge and inner side of the jaw of the chair when driven home, 
thus preventing it becoming loose or working out. (Sealed Sep- 
tember 14, 1888). 


12,018. V.G. Webb, London. Improvements in the 
Permanent Way of Railways. (8d. 5 Figs.) September 
5, 1887.—This invention relates to an improved rail joint. The 


rails A, A, having recesses a, a at their abutting ends, lie in chairs 














the outer jaws of the chairs to prevent the fishplates from becom- 
ing disengaged. For greater security the outer jaws of the chairs 
may be grooved, and likewise the wedges. In Fig. 5 are shown 
two wedges to be driven into the chair from opposite sides, and 
having their inclined surfaces placed together. These inclined 
surfaces are grooved vertically, and a metal locking pin or key is 
driven into the hole formed by the two grooves. (Sealed Septem- 
ber 14, 1888). 


13,355. A. T. Harvey, West Middlesbrough, Yorks. 
Improvements in Railway and Fastenings. 
(8d. 7 Figs.) October 3, 1887.—The improved chair and fasten- 
ing form a combination device which is suitable for rails at cross- 
ings and switches. The cast-iron chair shown in Figs. 1, 2, and 3, 
has steel clip pieces C fixed in it by casting. The two rails R, R 
are bolted together with distance-piece D between them, so as to 
form virtually a single broad piece which is fixed to the chair by 




















means of the taper keys K. Each key is made with a groove in 
its inner part such that the key bears against the outer edge of 
the bottom flange of the rail and also on the top of that flange 
close to the edge. In the sleeper chair shown in Figs. 4 and 5 two 
clip-like projections P are cast on the chair for retaining one edge 
of the bottom flange of the rail. A cast-in steel clip C and a taper 
key K are provided for the other edge. (Sealed October 5, 1885). 


14,227. A. B. Paulet, Paris. Improvements in the 
Permanent Way of Railways. (8d. 12 Figs.) October 19, 
1887.—The improved metal sleeper shown in Figs. 1, 2, and 7 is 
composed of two angle-iron bars A, A!, placed back to back, leav- 
ing a space between them equal to the thickness of the keel of the 
chairs B, B!. In order to give a better seat to the sleeper the two 
angle bars are connected at each end by a short angle bara a', 
having sides of unequal width. The horizontal side a! underlies 
the horizontal side of the bars A, A' of the sleeper, and is attached 
to each by arivet. The wider side a of the short bar stands verti- 
cally, closing the ends of the sleeper, and thereby opposing itself 
to lateral displacement of the rails. To give greater rigidity to 
the sleeper, a filling K is placed in the middle of its length and 
between the two vertical sides of the angle bars and secured in 
position by rivets. The angle-irons A, A', constituting the sleeper, 
are each formed with a heel b (Fig. 7) which closes the space be- 
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tween the bars. The ends of the bars may be curved outwards 
as shown in dotted linesat D D'. For use with double-headed 
rails the chairs are made as shown in Figs. land 2. If intended 
to receive flat base rails, they are made as in Figs, 3, 4, 5, and 6, 
in which the chair B is of T shape in cross-section, the vertical 
part or heel being placed between the two vertical sides of the 
angle bars A, A’, to which it is secured by four bolts or rivets so 
that the head of the T rests upon the top of the angle bars. The 
seat in the chair is inclined and receives the base of the rail X, 
The ends of the chair are formed with two raised shoulders, one 
of which f (Figs 3 and 5) follows the adjacent side of the wedge ¢, 
and the other f! serves as an abutment and prevents the rising 
of the exterior edge x of the base of the rail X. The wedge e! has 
the sectional form shown in Fig. 5. One side is rounded to fit 
the shoulder / of the chair in which it is forcibly compressed ; the 
other side is so shaped that when driven in it exerta a powerful 
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pressure upon the edge of the base of the rail. The base of the 
wedge rests upon the chair and is formed with a — 
and a rounded angle with the side of the wedge. ( Sep- 
tember 14, 1888). 

RAILWAY ROLLING STOCK. 

12,356. F.B. Behr, London, (A. Mallet, Paris.) AnIm- 
provement in Locomotive Tenders. (8d. 6 Figs.) Sep- 
tember 12, 1887.—According to this invention a pair of cylinders 
arranged on the tender and supplied when — with steam by a 
pipe connecting them with the locomotive ler, are applied to 
work a crankshaft which by means of a frictiou clutch can when de- 
sired be made to drive the axles of the tender, thus bringing the 
tender wheels into use as driving wheels, When the clutch is dis- 
engaged these wheels are simply running wheels. The figures 
illustrate the application of this invention to a tender for a single 
rail. Two cylinders C are fixed on the upper 3 of the tender, 
one on each side at the end next the footplate. The pistons of 
these cylinders drive a crankshaft S which revolves in bearings in 
the upper part of the tender frame. On the shaft 8 is fixeda 
pinion P gearing with a wheel A below it, which is free to revolve 
on a second crankshaft B. Cranks at the ends of the shaft B are 
coupled by rods to cranks on the axles of the central running 
wheels W, W. When the ehaft S is worked from the cylinders C 
and the wheel A is clutched to the shaft B, the wheels W, W are 
made to act as driving wheels, And when the clutch is deoneaged 
the shaft B is free to revolve along with the axles of W, which then 











act asrunning wheels. The improved friction clutch is constructed 
and operated as follows: On each side of the wheel A there is fitted 
free to slide on a feather along the shaft B a disc D provided with 
a conical recess to receive a conical boss E of the wheel A. In each 
of the discs D is formed a groove occupied by a ring F having pins 
engaging in holes of a pair of levers G, G. The lower ends of these 
levers are pivotted to brackets at H, and their upper ends are 
pivotted to nuts K working on right and left screw-threaded parts 
of a transverse spindle L. The holes of the levers are slotted to 
allow for the oscillation of the levers on their pivots. The spindle 
L is connected by bevel gear M to a spindle N terminating ina 
handwheel within reach of the driver on the footplate. By turn- 
ing the handwheel in one direction the spindle L is caused to 
revolve, aud its right and left threads cause the nuts K to move 
towards each other, defiecting the levers G inwards. These levers 
acting on the rings F force the discs D towards the wheel A so 
that their conical recesses grip the bosses of the wheel, producing 
such frictional hold that the wheel A causes the discs D to revolve 
with it and so turn the shaft B, and consequently the wheels W, W. 
By turning the spindle N in the o ite direction, the discs D 
are withdrawn from the wheel A, which then revolves freely with- 
out driying the shaft B. (Sealed September 21, 1888). 


14,604. D. Macnee, London. An Improvement in 
Buffers for Railway Vehicles. [8d. 2 Figs.) October 26, 
1887.—An internal shoulder is formed in the buffer cylinder, and 
on the plunger P of the buffer-head H near its end is formed a 
circular groove in which is fitted a split spring ting R which, when 
the buffer-head is fully out, bears t the shoulder c, thus 
forming a vee hg revent the head from being pushed farther 
out. The bottom B of the cylinder is made removable ¥ bein; 
constructed of a disc with two or more projecting win, hic 
pass freely through notches N at the of the cylinder, but 
which on the disc being turned partly round, as in Fig. 2, hold it 








, the bottom disc B is turned 
; the spring S is taken out and the 
buffer-head is pushed in till its spring ring R can be sprung out, 
whereupon the er-head can be freely withdrawn from the 
oylinder. The removable bottom B has a strong stud D project- 
ing from it inwards through the centre of the buffer spring S. 
This stud forms a stop for the head, when it is pushed fully in 
so as to prevent the overstraining of the buffer spring. The 
tunger P is hollow and partly filled up with alternate discs of 
hard wood T and caoutchouc K. A plate L receives the pressure 
of the spring and of the stud when the head is pushed fully in. 
Accepted August 25, 1888). 
J. South and W. Bursch, Omogze, Germany. 
for pe Ape or 
pe A 28, 1888.—The object of 
‘be coupled and uncoupled 
and enable the comping to be tightened and slackened from the 
side of the car without it being necessary that the attendant should 
lace himself between the cars. To the connecting hooks a, hinged 
In the usual to the traction hook A, are secured arms Db. 
In the slot of the arm } engages the pin of an arm c, which is 
secured on a shaft d lodged in bearings under the frame of the 


To separate the 


in position. 
partly round and removed 





car. Rotary motion is imparted to the shaft d and arm c by means 
of a wrench or key. The cars can be brought close together by 


means of an arrangement of arms /, /, g, g, and i, ¢ connected to 
each draw rod e. These arms are jointed parallel in pairs. As 
the arms i, i separate, the hooks h recede from each other and the 
cars are brought closer together. This operation is effected from 
the side of the car by means of a shaft w located under the car, 
‘ovided with a right and left-hand screw, and 

e cars the hooks a and arms 


and 


operated by a 
handle k. To couple - 


¢ are first 











brought into the positions shown in full lines in Fig. 1. When 
the cars, with their draw-hooks h as close together as possible, 
have come together so that their buffers touch, the arm h is caused 
to assume the position shown in dotted lines by rotating the shaft 
d, thus bringing the hook @ of one car in engagement with the 
draw-hook h of the other car. The shaft w is then rotated, the 
arms i move away from each other, the ends of the draw-rods e 
approach each other, and the cars are caused to be held closer to- 
gether as required for running. To uncouple the cars, the shaft 





w is rotated in the opposite d , the tension is removed, and 
the i @ can be raised by rotating the shaft d. (Sealed August 
4 tant RAILWAY SIGNALLING. 
1208. A. A: C.D , 


Apparatus for Operating Railway Switches an 
or . - 08.) yg 26, 1 ge tena 

relates to aj us located in the permanent way and designe 

$0 enable Gabwap ti : 


y switches and signals to be automatically operated 
by the passage of a train. Referring to Figs. 1 and 2, A the 
train passes over and depresses the lever a', the connecting-rod 
5' acts upon the counterweighted lever cl, and through the 
double crank d' and the ting-rod el, actuat e arm f' 
on the axis g!, cosuant te eccentric plate h' which works ina 
recess in the transverse bari connecting the two rails of the switch 
and opens the track for the passage of thetrain. At thesame time 
the connecting-rod j moves the longitudinal girder or retaining 
device D, and the train in its passage keeps it in such position 
and secures the switch, thus acting as a brake until the last wheel 
of the last carriage has passed over it, when the counterweight 




















: carries the system back to its original position, and the switch 
is then open again for the passage of a train in the opposite direc- 
tion. Fig. 3 illustrates the = controlling the danger 
signal B. The train passes over the lever a, causes it to turn on its 
axis 0, thus depressing the connecting-rod b which actuates the 
arm c of the toothed sector d gearing with the wheel /, and so 
actuates the rack g which pushes the metallic wire h of the danger 
signal as shown in Fig. 4, and through a bell-crank, whose arm ¢ 
is connected to the wire, and the arm j pushes the rod /', displaying 
the red disc Q! while causing the green disc Q to be hidden in the 
upper part of the signal post. The arm H has one end rounded off, 
and when lowered this acts upon a catch K with a counterweight 
p®, which thus retains the danger signal raised until the train pass- 
ing over the lever 2 causes the arm m to raise the catch K and 
allow the red disc Q to fall and be concealed, and the green disc 


Q to reappear. (Sealed August 10, 1888). 
ELECTRICAL. 
14,029. F. C. Allsop, Bexley, Kent. Improvements 


in Electrical Tramways and Railways. {lld. 9 Figs.) 
October 15, 1887.—This invention relates to improvements in appa- 
ratus for containing, insulating, conducting, and collecting the 
current on electrical tramways and railways. Fig. 1 is a perspec- 
tive view of the iron conduit with one side of the collec’ ing 
channel broken away owing the ductor susp by the 
supporting hooks A, the collecting arm not being shown. The 











iron lids 0 with the wooden blocks driven in are oily removable, 
thus allowing ready access to the insulators. Inside the iron 


trough a is bolted by means of the bolt c the tram rail b, which 
thus divides the trough into two forming the “collecting 
channel” @ and the ‘‘ insulator channel” ¢ into the top of which is 
fitted the lid 0. To the bottom of the insulator channel are screwed 
the insulators g to which is bolted one end of the metal arm h ; 
the other passing through the hole m in the tramrail, and being 

nt into the form of a hook, supports the conductor n. The 

llecting ch 1 drained by the pipe p. Fig. 2 is a 
section of the iron conduit placed in its position in the road- 
way and with the yoane: 4 arm on the car passing a pair of 
insulators, showing the method of collecting the current. As 
the car moves along, the conducting cable n slides over the 
roller t, which is fixed to the bottom of the collecting arm kat a 
height such that it will always clear and pass over the hooks h 
which support the conductor. This position of the collecting arm 
is shown in the figure ; the car wheel w is just above the insu- 
lators g, g, and the collecting arm & is passing over the supporting 
hook h ; the cable n being lifted off while the arm passes, and 
falling back into its place again after the car has moved on. 
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In order to prevent the collecting arm from moving down 
and so causing the roller to catch the supporting hooks, the 
arm is fastened to the axle or frame of the car, and not to any 


ZY 





part of the vehicle supported on springs. The collecting arm k is 
insulated from the sides of the slot by insulating material s s. 
Steel plates x, x are bolted outside to take the wear. A second or 
‘* feed” conductor A is employed when there is likely to be a heavy 
current required—by a large number of cars, for instance. It is 
laid in the insulator channel, and is bolted on to each supporting 
arm ; it thus feeds the cable n in the collecting channel at every 
insulator. Fig. 4 is a section of the iron conduit with the lid of 
the insulator channel removed. The supporting arm h is bent up, 
and the conductor n is cut off and fastened to the arm so as to 
cause the roller to leave the conductor, as will be necessary at 
points and crossings. Beyond the crossing the roller joins the 
conductor in a similar manner, connection being made across the 
break by a short piece of cable run inside the channel and con- 
necting the two bent up supporting arms together, the car being 
carried across the gap by itsown momentum. The roller on the 
collecting arm is shown in the figure as having just left the con- 
ductor. (Accepted August 11, 1888). 


MISCELLANEOUS, 

7935. M. N. Ridley and G. F. Blackmore, London. 
Improvements in Landing Stages and other Struc- 
tures in Water, [8d. 7 Figs.) June 1, 1887.—The buoyant 
at of the improved floating landing stage is protected from 

he force of the waves, &c., by being inclosed in one or more cy- 
linders, shields, or cofferdams. (Sealed June 8, 1888). 


9862. T. Palmer, Tipton, and C. Brookes, Brierly 

, Staffs. Improvements in Tramcar Wheels. 

(8d. 4 Figs.) July 14, 1887.—According to this invention the 
braking action is applied to a brake wheel of smaller diameter 


attached to or cast in one with the ordinary tramcar wheel. 


(Sealed June 29, 1888). 
13,851. A. Case, Sheffield. Improvements in Slide 
Valves of Steam E es, Si Hammers, and the 


iJ 
king Compound in One Cylinder. (8d. 
6 Figs.) October 13, 1887.—According to this invention steam is 
admitted at one end of the cylinder, and after having forced the 
piston ‘forward to the other end, it is by means of the improved 
valve admitted to the other side of the piston, and the now low- 
praeere steam acts in an opposite direction on the piston, after 
aving been expanded in the firstinstance. In Fig. 1 the position 
of the improved valve A is just inning to admit the high- 
pressure steam from the steam chest I into the steam port CC, 
and thence to the cylinder E in the first instance. By this means 
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) 
the piston H is forced forward towards the end J of the cylinder. 
Fig. 2 shows the tion of the valve A when the piston H is 
moving to the end J of the cylinder, the exhaust port B opening and 
discharging the low-pressure steam from the cylinder. On the 
piston H arriving at the end of its forward stroke at the end J of 
the cylinder, the valve A is moved into the position shown in 
Fig. 3, and is just commencing to open the connection of the two 
steam ports C, C in the cylinder E, by the passage D through the 
valve fa The exhaust steam then enters the end of the cylinder at 
J, and the piston H is moved to its former position in the cylinder, 
the valve A assuming the position shown in Fig. 4, connecting 
the two ports C, C by the — D. The low-pressure exhaust 
steam passes away by the ust port B in the usual way. 
(Accepted August 18, 1888). 


PATENT PRACTICE. 

var ATES, PATERTS ong cee on patented in the 
Btates of America from 1847 to the present time, and 
reports of trials of t law cases in the Uni States, may be 
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consulted, gratia, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. ~ 
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THE BORING AND SINKING OF 
WELLS. 
By Hersert TweEDDLE, Jun. 
(Concluded from page 348.) 

In commencing a well the first operation is 
known as “‘spudding.” This is done by attaching 
only the auger stem and bit on to a short cable, 
which passes over the crown pulley and down to the 
bull-wheel. A rope fastened to the wrist pin of the 
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DERRICK ARRANGED FOR A HEAVY 


crank is tied loosely round the cable. The engine | 
now being started every revolution of the crank | 
pulls upon the cable, thus raising and dropping the | 
tools. This motion is continued until the well is | 
from 60 ft. to 70 ft. deep. 

From this point drilling” begins. The cable 





rick and ready to lower, one of the drillers stands by 
to guide them into the borehole. A second driller 
slacks the bull - wheel brake, thus allowing the 
wheels to revolve, the cable runs off, and the tools 
rapidly descend the hole. When at the bottom 
they are raised up a few inches; the pitman of the 
walking beam is attached to the crank, and the 
clamps of the temper screw are tightly screwed up 








round the cable ; a few feet of slack rope is now 
uncoiled from the bull-wheels and the tools then 
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STRING OF PIPE. 





hang in the well suspended direct from the walking 
beam. When the engine is started, the tools rise 
and fall with each rotation of the crank. 

The driller turns the clamps round and round 
until the slack rope has been coiled several times 
around the cable; the direction is then reversed, 


edge of the bit to strike the rock in a different 
direction at every blow. As the rock is gradually 
cut away the set screw on the temper screw is 
loosened, and a few turns given to the temper 
screw, thus lowering the drill a -few inches and 
enabling it to strike the rock with the full force of 
the blow. When all the temper screw has run out 
it is necessary to pull the tools up in the derrick 
so as to allow of the sand pump being lowered to 








being coiled on the bull-wheel shaft, the rope socket | the slack uncoiled and again coiled up in the oppo- 
is rivetted on and the full string of tools screwed | site direction. This motion is continued whenever 
beneath it. The tools being strung up in the der- drilling is going on and serves to make the cutting 








clean out the débris (Fig. 29). 
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To accomplish this the bull-rope is thrown on the 
bull-wheel and the slack cable taken up ; as soon as 
the slack is up and the cable strained tight, the 
engine is stopped and the bull-wheel brake put 
down. The clamps of the temper screw are now 
disconnected from the cable, and the pitman from 
the crank, the walking beam is tilted up so as not 
to interfere with the tools when they are with- 
drawn, The engine again being started, the bull- 


396 


ENGINEERING. 





[Ocr. 26, 1888. 








wheels revolve, the cable is coiled upon the shaft, 
and the tools drawn up. As soon as the bit appears 
above the derrick floor the driller throws off the 
bull-rope, and instantly sets the brake to prevent 
the tools from running back. 

The bit is now examined to see whether it needs 
‘* dressing” or not ; a granite or sandstone rock is 
the most destructive to the cutting edge, and when 
in either of these strata or similar hard or gritty 
rocks it is necessary to ‘‘ dress” the bit after each 
screw isrun. In tough clays or soft limestone a 
bit will sometimes drill for days before it needs 
to be ‘‘dressed,” Should the bit be worn it is 
unscrewed and a fresh one substituted for it. 
Where small holes are drilled a forge is usually 
erected in the derrick, the blast of which is worked 
direct from the walking beam if a bellows be used, 
or if a small blower or fan it is run from an extra 
pulley on the band-wheel shaft. 

The tools are swung to one side of the derrick so 
as to be out of the way, and the sand pump is run 
as already described. Assoon as the hole is cleaned 
out the tools are lowered and drilling again com- 
menced. 

A good driller always drills by the ‘‘ spring of 
the rope,” that is to say, that if the tools were raised 
and allowed to fall slowly they would not touch the 
bottom, but as the motion is gradually quickened, 
the cable, being very elastic, stretches or springs 
and allows the tools to touch bottom, thus giving 
a quick sharp blow. The distance the tools are 
sprung varies from a few inches to several feet 
according to the depth of the borehole. In ordi- 
nary drilling, work is continued from Monday 
morning till Saturday night, the day being divided 
into two tours (pronounced ‘‘ tower”), one from 
midnight till noon, the second from noon till mid- 
night. In this manner the borehole is kept con- 
stantly clean, and the side walls, should the bore- 
hole be full of water, are not so liable to cave in 
as if the well was left constantly standing idle. 
One of the great difficulties attending the drilling 

of deep wells is water either from the surface or 
breaking in at lower depths. The former practice 
in the United States was to insert tubing in the 
well, and upon that tubing, at a point which would 
rest below the lowest water vein, a ‘seed bag” 
was placed. This was a round cylinder of leather 
tied fast to the tubing at the bottom and filled with 
flax seed, the top part being tied but loosely. As 
the flax seed absorbs water it swells, thus forcing 
the leather cylinder out against the walls of the 
bore. When the water below the seed bag is pumped 
out the pressure above forces the seed bag still 
more firmly against the side walls, thus effectively 
preventing the water from passing. Instead of the 
seed bag, packers made of india-rubber are now 
used. Should the drilling be through soft clays or 
any friable rock, casing has to be resorted to, so as 
to prevent the side walls from falling in. A pit 
arranged both for driving, forcing, and pulling 
pipe, is shown in Fig. 26. 

Strong timbers placed across the top of the pit are 
connected by heavy bolts to similar timbers placed 
crosswise at the bottom, and deeply let in at the 
sides. 

To force pipe down the hole a wooden clamp B 
is firmly screwed on to the casing, and above this 
is placed a strong iron circular table on which the 
two 100-ton hydraulic jacks are set. By pumping 
these out the casing is forced downwards. Should 
it be desired to pull the casing, the two jacks are 
set at the bottom of the pit and the clamps screwed 
on above. 

The pipe is generally driven with a wooden maul 
some 20 in. square and from 10 ft. to 20 ft. long. 
This is raised and dropped by means of the small 
bull-wheel shown. on the left side of derrick in 
Fig. 31. 

When another joint of pipe is to be added to that 
already in the borehole, the rope which is used for 
working the maul is unfastened and tied to a pair of 
elevators attached under the thimble of the joint 
whichis to be added ; this ins now hoistedinto the der- 
rick and then lowered into the pit. Here itisscrewed 
into the top thimble at first by hand and then by 
means of chain, or better, ring tongs, worked from 
the smaller bull-wheel. By this means the joints 
are screwed up res! tight and are butted toge- 
ther, so as to be able to resist heavy blows in 
driving without being “ telescoped.” 

Sometimes to handle a long string of heavy pipes 
(weighing from 10 to 20 tons), and which slide with 
but little friction in the borehole, a ey three- 
pole derrick of heavy timber is erected a little to 


one side of the borehole (so as to be out of the way 
of the tools when being lowered); this derrick is 
fitted with heavy triple or quadruple sheaved 
blocks, capable of standing a strain of from 50 to 
100 tons ; by means of these blocks a string of pipe 
can be handled with greater ease and far quicker 
than with hydraulic jacks, where clamps have to be 
screwed and unscrewed for every few inches that 
the pipe is forced or pulled. 

To enlarge the borehole below the shoe, either 
the under reamer, or else a bit with a cutting edge 
welded on near the pin, is used. This instrument 
is known as the McCleery under-reamer, and has 
done excellent work when in competent hands. 
The way in which it is used is plainly shown in 
Fig. 27, which shows this tool working at the 
bottom of the borehole: 

This bit runs easily through the casing, but when 
clear of the shoe the long guide bit drills a hole 
ahead, and keeps the side cutting edge well thrust 
oat. To work this tool to its best advantage the 
cable should be kept up very tight, and the shoe 
should not be more than 20 ft. or 25 ft. above the 
bit ; in this manner the jars work inside the pipe 
and serve as a guide, If the bit is run with the full 
length of the tools below the shoe, the auger stem 
and jars are apt to ‘‘ wobble” about in the hole, 
thus preventing the bit from giving direct blows. 
For the purpose of straightening crooked or round 
holes, instruments known as reamers are. used. 
These are made of the various forms shown in 


Fig. 27. 

Should the hole be flat the reamer will generally 
bring it back to a cylindrical form very soon, but a 
sepied holeis more difficult to straighten, and some- 
times many days and weeks are lost. When the bit 
sticks on the up-stroke either from getting wedged in 
a crevice or from any other cause, it is easily loosened 
by letting out the temper screw a short distance, 
thus allowing the jars to work and strike a blow up, 
thus quickly freeing them. Accidents of loosening 
tools are rare when drilling in good ground, but 
when the strata are unfavourable they become 
much more frequent. Fishing with rope tools has 
become a distinct science, and a good fisher can 
recover from the bottom of the borehole almost any 
tool which has either dropped or broken off. The 
ordinary fishing tools are shown in Fig. 27; the 
horn socket is a hollow cone made of stout iron. 
Should the tools break or come unscrewed at the 
bottom of the well the horn socket is screwed on 
below the jars and lowered to the bottom. Then if 
the lost tools are standing up straight in the hole 
the driller may, by a little manipulation, get the 
horn socket over them ; the cable is now made fast 
to the temper screw and the walking beam started 
precisely as in drilling, except that instead of 
having the jars extended they are allowed to meet, 
a down blow being thus given which drives the horn 
socket down over the lost tool, thus giving what is 
known in ‘‘ fishing” as a friction grip. Should the 
lost tools not be standing up straight, but have 
fallen to one side of the hole, an impression block is 
used to find the exact position of the upper end of the 
tools. The impression block is a cylindrical block of 
wood of nearly the same diameter as the bore- 
hole, Itis made with a conical top which fits into the 
box below the jars, where it is made fast. The 
bottom of the block is studded with nails project- 
ing about an inch between which soap or tallow is 
pressed in and smoothed off. When the impression 
block is lowered in the borehole and comes in con- 
tact with the lost tools, one or two light down 
strokes of the jars are given which forces the nails 
into the block and makes a deep impression in the 
soap ; the block being now drawn to the surface, a 
glance at it shows the exact distance of the tools 
from the centre of the borehole. The slip socket 
is the most useful of all fishing tools. It is a strong 
hollow slotted cylinder with a conical bottom. The 
slips are two flat pieces of steel with the lower end 
formed into a rounded shape and made with cut- 
ting edges. When the tool is to be used the slips 
are arranged inside the socket. 

The tools now being lowered into the borehole 
the lost pin at the bottom of the hole will be worked 
into the conical bottom of the slip socket which is 
then “jarred down” upon it, thus forcing the pin 
so far into the socket as possible ; the cutting edges 
of the slips come against the sides of the pin, and 
as the seats at the bottom of the socket into which 
the slips fit are slightly conical, the harder the slip 
socket is pulled up the deeper the cutting edges 
are forced into the pin, and a most powerful hold 





isobtained. In one case the writer knows where the 





lost tools were firmly jammed in the bottom of the 
hole; a hold with the slip socket having been 
obtained heavy ‘‘ up jarring” was kept on for several 
days, the result being that the pin was fractured 

the broken surface being 4 in. square that had 
been torn asunder under the constant and heavy 


strain. 

Should the lost tools become wedged either by 
the sides caving in or by an influx of clay or sand, 
aspud made of stout sheet iron about 4 in. or ? in. 
thick, and of a crescent form, is used to work 
around them. This instrument is sometimes as 
much as 60 ft. long, so as to reach the full length 
of a complete set of tools. Should the drilling 
cable part, rope spears are used to recover it. 

The power that can be applied to give an up 
blow such as is required in -all fishing operations, 
depends entirely upon the weight of the sinker bar 
which is fastened above the jars; for heavy work 
when the tools are jammed fast an auger stem is 
sometimes used to replace it, but for ordinary work 
a bar of from 300 lb. to 400 lb. weight is amply 
sufticient. P 

The above are the most common tools used for 
fishing purposes in well sinking, but often the 
driller has to trust to his own ingenuity to grapple 
with various difficulties. 

One of the troubles a driller is subject to is that 
under the constant strain and vibration to which 
drilling tools are put, the iron is apt to crystallise, 
which of course leads to fracture. The writer has 
tried both iron and steel tools, the former being the 
most satisfactory, and more to be depended on. 
Perhaps in the near future an alloy of iron and 
aluminium may come to lighten the driller’s tribu- 
lations by giving him a superior metal from which 
to form his tools. 

Powerful explosives have lent themselves to aid 
the driller. In the petroleum regions of America 
nitro-glycerine is the favourite agent employed on 
account of its cheapness, force, and general handi- 
ness with which it can be used. On a future 
occasion the writer proposes to describe a nitro- 
glycerine factory, as it exists in the oil regions, 





THE LICK OBSERVATORY.—No. VI. 

A ¥FEw weeks ago (vide page 155 ante), when 
describing the mounting of the equatorial telescope 
of 36in. aperture at the Lick Observatory, we 
stated that we hoped on a future occasion to be able 
to illustrate in further detail the clamping arrange- 
ments and the devices for giving to the telescope 
slow motion in right ascension and declination. 
This we now do, the engravings which we give on 
pages 398 and 399 having been eaene from work- 
ing drawings with which we have been favoured by 
Messrs. Warner and Swasey, of Cleveland, Ohio, 
the constructors of the mounting. In studying 
these details it will be convenient also to refer to 
the general arrangement of the mounting as shown 
by the sections on page 164 ante. ; 

In describing the details now illustrated we will 
deal first with the arrangements for giving motion 
to the telescope in declination. This motion can 
be given in three ways, viz., (1) a slow motion 
worked from the eye-end ; (2) a quick motion 
worked by an assistant in the balcony which sur- 
rounds the upper part of the main standard ; and 
(3) a slow motion also worked by the assistant on 
the balcony. 

The first of these movements, namely, the slow 
motion worked from the eye-end, is effected in the 
usual way by a screw acting on a nut carried by the 
long declination arm. The screw just mentioned 
is connected by bevel gear to a shaft leading 
to the eye-end, where other pairs of bevel gear 
couple it to three short shafts carrying handwheels, 
as shown in Fig. 17, page 166 ante. The motion 
can thus be worked from either of three points. 
The clamp by which the declination arm is fixed is 
also worked by a shaft, which extends to the eye- 
end by the side of that working the slow motion, 
the position of the handwheel for the clamp- 
ing movement being shown in Fig. 17 just re- 
ferred to. as: 

The general arrangement of the long declination 
arm and its connections is shown by Fig. 11 on 
page 164 ante, while Fig. 1 on page 398 includes a 
section of the clamp. In this figure A is the decli- 
nation axis and B a flange formed around the 
upper end of the declination sleeve, this flange 
having formed on its periphery a groove into 
which the clamping wedge C fits. This wedge is 
worked by a shaft and screw passing through the 
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declination arm D and coupled by universal joints 
(see Fig. 11, page 164) to the shaft which extends 
to the eye-end. It will be seen from this descrip- 
tion that when the slow declination movement 
worked from the eye-end is in use the telescope is 
adjusted in position relatively to the clamped de- 
clination arm, and it is thus under the entire con- 
trol of the observer, and cannot be shifted by the 
assistant in the balcony until the declination arm is 
unclamped. 

The declination movements worked from the 
balcony, on the other hand, operate on the lower 
end of the declination axis. In the general section, 
Fig. 11, page 164 ante, two handwheels are shown 
in dotted lines on the side of the main standard 
just above the balcony, and of these the lower 
gives the quick and the upper the slow decli- 
nation movement. The quick movement gear is 
shown in detail in Fig. 2, page 398, from which 
it will be seen that the handwheel shaft E is 
connected by bevel gear to a vertical shaft F, 
the two shafts making one revolution for each 
6 deg. of arc movement of the telescope in decli- 
nation. Referring again to the section, Fig. 11, 
page 164 ante, it will be seen that the vertical 
shaft F just mentioned carries at its upper end 
a bevel pinion which gears into a bevel wheel on 
an inclined shaft placed parallel to the polar axis, 
the ratio of the gear being 1 to 2, so that the 
inclined shaft makes one revolution to each 
12 deg. movement of the telescope in declina- 
tion. The inclined shaft is not continuous, but 
is in two parts coupled by a nest of epicyclic gear 
or ‘‘ jack-in-the-box” movement, as shown in the 
section, Fig. 11, page 164, The epicyclic motion 
consists of two bevel wheels coupled by two pinions, 
the axes of these pinions being formed on a 
kind of crosshead keyed on the lower section of 
the shaft. Of the two bevel wheels one is keyed 
on the upper section of the inclined shaft, while the 
lower rotates freely on the lower section of the shaft, 
but is connected by an intermediate pinion with a 
wheel encircling and fixed upon the polar axis. It is 
evident that as long as the lower bevel wheel is left 
free no movement will be transmitted from the 
lower to the upper section of the inclined shaft, 
but if this lower wheel be held fast the epicyclic 
gear will transmit the motion of the lower sec- 
tion of the inclined shaft to the upper. The 
object of this arrangement we shall explain 
presently. 

The upper end of the upper section of the in- 
clined shaft is shown at G in the detailed view, 
Fig. 4, page 398; from which it will be seen that 
the shaft carries at its upper end the pinion H 
gearing into the spurwheel I which encircles the 
polar axis L. The wheel I, in addition to gearing 
into the pinion H, also gears (by means of a ring of 
bevel teeth on its upper side) into the bevel pinion 
J fixed on the shaft K, which passes along parallel 
to the declination axis, as shown in Fig. 11, page 
164. Referring to this latter view, it will be seen 
that the shaft carries at its lower end a pinion gear- 
ing into a wheel mounted on a short hollow shaft, 
which also carries a pinion gearing into a wheel 
fixed on the lower end of the declination axis. 
In this way movement is communicated to the 
latter. 

It is evident that if the shaft G (Fig. 4) was held 
stationary the pinion and wheels H and I would 
also be held stationary, and if the telescope was 
shifted in right ascension the fact of the pinion J 
being carried round the wheel I (this latter wheel 
being held stationary by the pinion H) would alter 
the setting in declination. It is to prevent this un- 
desirable result that the nest of epicyclic gear which 
we have mentioned as connecting the upper and 
lower sections of the inclined shaft G = been 
introduced. The lower wheel of this gear being 
connected through an intermediate pinion to a 
wheel on the polar axis, the rotation of the 
latter when the telescope is moved in right ascen- 
sion gives to the upper part of the shaft G a 
motion relative to the lower part such as to counter- 
act the effect of the pinion J being carried round 
the wheel I. In other words, by this arrangement 
of differential gear the ring of gear I is made to 
move with the polar axis L when the latter rotates, 
while at the same time it is left free to be moved 
relatively to that axis by means of the hand gear 
above described. By this exceedingly neat and 
ingenious device the motion in declination is kept 
independent of that in right ascension. 

The slow movement in declination, as worked 
from the balcony, acts through the same train of 


shafts and gear as the quick motion already de- 
scribed, the only difference consisting in the mode 
of giving motion to the vertical shaft F, Fig. 2, page 
398. Fig. 3, on the same page, shows the details of 
the slow motion. In this case the handwheel M 
is mounted on a hollow shaft, which has fixed on it 
the worm N gearing into a wormwheel O mounted 
loosely on the shaft F. Passing through the hollow 
shaft of the handwheel M is a spindle P, which 
carries a handwheel at its outer end, and which is 
connected by a pin with the sliding sleeve Q. The 
rotation of the spindle P (by means of a screw not 
shown in our view) gives a longitudinal movement 
to the sleeve Q, and through it actuates the bell- 
crank lever R R, the horizontal arm of which 
engages a sleeve S sliding on a feather fixed on the 
upright shaft F. When this sleeve S is depressed 
it acts on the horizontal arms of a pair of bell-cranks 
T T carried by the wheel O, and the vertical arms 
of these bell-cranks being thus caused to grip the 
boss of the sleeve S, thereby coupling the wheel O to 
the shaft F and enabling a slow motion to be given 
to the latter by the rotation of the worm N, one 
revolution of the worm giving to the telescope a 
movement of six minutes of arc in declination. 

We have now to deal with the right ascension 
movements. These are three in number, namely, 
a quick motion and a slow motion, both worked 
from the balcony, and a slow motion worked by 
the observer at the eye-end of the telescope. A 
reference to Fig. 11 on page 164 ante will show 
that the quick motion is given by a pinion 
gearing into a spurwheel fixed on the polar axis, 
this pinion being fixed on an inclined shaft which 
is coupled by a bevel wheel to a bevel pinion on 
a horizontal hollow shaft carrying a handwheel at 
a convenient height above the balcony. Through 
the hollow shaft just mentioned passes another 
shaft which gives the clamping motion by which 
the bevel pinion can be connected to or left free on 
the hollow shaft at pleasure. 

The slow motion arrangements are necessarily 
of a more complicated character, and we illustrate 
some of their details in Figs. 4, 5, 6, 7, and 8 on 
pages 398 and 399. In the first place we may ex- 
plain that the right ascension slow motions are 
given by operating ona train of differential gear 
which is introduced between the driving shaft from 
the clock and wormshaft carrying the worm which 
gears into the large wormwheel on the polar axis, 
and it will be convenient that we should first ex- 
plain the devices by which this latter wheel is 
either clamped or unclamped. 

As shown by Fig. 11, on page 164 ante, the 
large wormwheel just mentioned is mounted freely 
on the polar axis and is clamped by a pressure on 
its boss exerted llel to the axis, so that there is 
no tendency to disturb the accurate centring of the 
wheel by the action of clamping. In Fig. 5, page 
398, a is the upper edge of the boss of the worm- 
wheel, this abutting against the clamping rin 
b, pressure on which is exerted by three radial 
wedges c. These wedges are forced inwards or 
withdrawn by screwed spindles d, d, d (see Figs. 5 
and 6), each of which carries a bevel pinion e, the 
three pinions all gearing into the bevel geared 
ring f which encircles the polar axis, and by turn- 
ing which all three wedges can be simultaneously 
operated. 

In addition to the teeth which engage with the 
wedge-screw pinions, the ring f has on its upper 
side another set of teeth which engage with the 
bevel pinion g mounted on theshafth, Fig. 5. This 
shaft extends at right angles tothe polar axis to 
meet (see Fig. 11, page 164 ante) the inclined shaft 
l, Fig. 8, page 399, to which it is coupled by bevel 
gear. Another pair of bevel wheels mm, Fig. 8, 
connect the shaft | with a spindle carrying the hand- 
wheel on the balcony. By means of this wheel 
the assistant on the balcony can rotate the ring f, 
thereby actuating the pinions which operate the 
clamp wedges, and thus clamping or unclamping 
the polar axis and the large wormwheel on to which 
the clock drives. 

To give the same power to the observer at the 
eye-end the following arrangement is adopted. 
The ring f (Fig. 5) in addition to the two sets of 
bevel teeth to which reference has already been 
made, has on its internal periphery a set of spur 
teeth into which the pinion i gears. This pinion is 
in turn geared into by another pinion 7’ fixed on a 
hollow spindle j which extends up the centre of the 
polar axis. At the upper end of this axis the 
hollow shaft j is coupled by a pair of bevel wheels 








kk, (Fig. 4) to another hollow shaft o which extends 





parallel to the declination axis. At its other end 
the hollow shaft o carries a pinion p (see Fig. 1) 
gearing into the wheel or ring q which surrounds 
the polar axis at this point. The ring q has asome- 
what curious cross-section, and it is provided with 
an extended flange which carries a ring of bevel 
teeth gearing into the bevel pinion r, Fig. 1, page 
398. This last-named pinion is on a short hollow 
shaft carrying also the spurwheel s which is geared 
into by a pinion (not shown) on a shaft extending 
to the eye-end of the telescope. Through the train 
of gear and hollow shafts above described the 
observer at the eye-end has the power of turning 
the ring f, Fig. 5, and thus actuating the right 
ascension clamp. 

Next as to the right ascension slow motions. 
We have already mentioned that these are given by 
acting on a train of differential gear introduced 
between the driving clock and the wormwheel on 
the polar axis, and it will be best that we should 
first explain this arrangement, referring for that 
purpose to Fig. 7, page 399. In this view ¢ is the 
shaft from the driving clock* ; this shaft making 
one revolution for each three minntes of right 
ascension movement. By means of the bevel 
wheel u the shaft ¢ is geared to another bevel wheel u, 
running loose on the spindle x. The bevel wheel 
u, is bolted to a wheel u, having a ring of internal 
teeth gearing into the two pinions v 1, these pinions 
also gearing into a wheel v, fixed on the spindle «. 
The pinions v v, are mounted on studs fixed in the 
disc of the wheel w, which runs free on the spindle 
x, and which has external teeth gearing into a 
wheel on the shaft of the worm by which the large 
wormwheel on the polar axis is driven. 

It is evident that the wheel vw, and the pinions 
%, V1, Ve form a train of differential gear and that 
the motion imparted to the wheel w, and through 
it to the worm driving the telescope, is dependent 
upon the movement of the pinion v,, into which the 
pinions v and 1, gear. If we suppose the shaft «, 
and consequently the pinion v., to be fixed, it is 
evident that the motion given to the wheel w, 
through the train of gear w., v, », will be simply 
that due to the driving of the clock. If, however, 
the shaft « (and consequently the pinion v,) be 
rotated the motion imparted to the wheel w will be 
either greater or less than that due to the clock 
driving, according to the direction in which the 
rotation of « takes place, and in this way a slow 
motion in right ascension will be given tw the tele- 
scope, one revolution of « giving a movement of one 
minute in right ascension. 

To enable the shaft x to be actuated either from 
the balcony or from the eye-end of the telescope, 
the following arrangements are provided : By means 
of the bevel wheels y y,, the shaft « is coupled to 
that marked z in Fig. 7, this shaft standing at 
right angles to the polar axis as shown in the 
general section, Fig. 11, on page 164 ante. From 
the latter view it will also be seen that the lower 
end of the shaft z is coupled by a pair of bevel 
wheels to an inclined shaft extending up towards 
the balcony. This latter shaft is marked U in 
Fig. 8, page 399, and is connected by bevel gear, as 
shown, to a hollow shaft carrying the handwheel V. 
The proportions of the train of gear are such that 
one revolution of this handwheel moves the tele- 
scope 16 seconds in right ascension. 

The arrangements for placing the slow right ascen- 
sion motion under the control of the observer at 
the eye-end are necessarily less simple than those 
just described, and are as follows: The upper end 
of the shaft z (that next the polar axis) is con- 
nected by bevel gear to a short shaft parallel to the 
polar axis and carried by suitable bearings. Mounted 
freely on this shaft—which for convenience we will 
call the differential motion shaft—are two bevel 
wheels facing each other, and both engaging with a 
pair of bevel pinions which turn on studs fixed 
radially to the differential motion shaft. Of the 
two bevel wheels just mentioned, the lower one is 
—_ through an intermediate wheel with a wheel 

xed on the polar axis so that it is driven in the 
same direction as that axis, while the upper one 
is geared toa geared ring on the polar axis so that it 
is driven in an opposite direction to the polar axis. 
The geared ring on the polar axis last mentioned 
can be rotated on that axis in a manner we shall 
explain presently, but if for the moment we sup- 
pose it to be fixed relatively to the polar axis it is 
evident that the effect of the train of gear we have 








* This clock was described and illustrated on page 157 
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36-IN. EQUATORIAL AT THE LICK OBSERVATORY; DETAILS OF MOUNTING. 


' CONSTRUCTED BY MESSRS. WARNER AND SWASEY, CLEVELAND, OHIO, U.S.A, 
(For Description, see Page 396.) 
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UPPER END OF DECLINATION AXIS. 
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Fig. 3. Stow MOTION IN DECLINATION WORKED FROM BALCONY. 
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Fras. 9, 10, 11. Devas of PENDULUM OF DRIVING CLOCK. 


been describing is such that any motion of the 
polar axis will simply revolve the bevel wheels of 
the differential gear shaft in opposite directions, 
the pinions gearing with those wheels simply rotat- 
ing on their studs but imparting no motion to the 
differential motion shaft or its connections. Re- 
ferring now to Fig. 5, page 398, it will be seen that 
there passes down the centre. of the polar axis a 
shaft X. This shaft extends nearly through the 
polar axis, as shown in Fig. 11, page 164 ante, and 
it carries a spur pinion which, by means of an inter- 
mediate wheel, is geared to the inner side of the 
geared ring which we ‘have just mentioned, this 
arrangement being much like that by which the 
hollow shaft j, Fig. 5, is geared to thering f. The 
shaft X is by means of bevel gear coupled to the 
shaft Y (see Fig. 4) running parallel to the declina- 
tion axis, while this shaft is in turn geared by 
means of the wheels Z Z, (see Fig. 1, page 398) with 
a shaft extending to the eye-end of the telescope, 
where it is coupled to three handwheels arranged 
as shown in Figs, 16 and 17, page 156 ante. Sy 
this arrangement we have described, the observer 
at the eye-end has the power of turning the geared 
ring on the polar axis, this ring being in its turn 
geared to the upper of the pair of bevel wheels on 
_ we have called the differential motion shaft. 


y this means the observer can rotate the dif- 








ferential motion shaft and so actuate the shaft 2, 
and give slow motion in right ascension. 

Figs. 9, 10, and 11 on the present page show the 
details of suspension of the governor of the driving 
clock. We illustrated this clock on page 157 ante, 
and the description we then gave, combined with 
the detail views now published, will, we think, 
make the whole arrangement clear. 

The description which we have now given of the 
mounting of the great Lick telescope will, we trust, 
give a fair idea of the vast amount of ingenuity 
which has been brought to bear upon the details of 
the design, while the information which reaches us 
as to the smoothness with which the whole arrange- 
ment works, shows that the highest credit is due to 
Messrs. Warner and Swasey for the manner in 
which the complicated details have been executed. 





THE ARCHER GAS PROCESS. 

In the Archer gas process the material which is 
treated for the production of gas is mineral oil; almost 
any kind of oil will do, such as crude petroleum, 
srigrrcam refuse, tar oils, creosote oils, and the like. 

‘o convert the oil into it is driven in spray into 
an atmosphere of superheated steam in which every 
tiny globule becomes surrounded by and floats in a hot 
pun Cm in which it is vaporised. Contact between 
the oil and hot metal is avoided, since this is apt to 
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cause the precipitation of the carbon in the oil in the 
form of coke, a trouble which has been the bane of 
oil gas plants at all times. It is claimed for the 
Archer plant that it never needs to be stopped for this 
reason, and already an apparatus has been in operation 
in the Bethlehem Steel Works, U.S.A., for fifteen 


/ months without poaniting to be put out of action either 


for cleaning or repairs. The mingled oil and steam are 
drawn through a heated coil, and then through a metal 
retort to complete the vaporisation. If the gas is to 
be used at once no further process is required, but if 
it has to be stored for any time it is passed through a 
second coil and retort to render it permanent. 

The gas has been applied to many purposes in steel 
works in America, including reheating furnaces and 
open-hearth furnaces. A plant was erected in the 
Bethlehem Steel Works in August, 1887, and since 
then two additional plants have been put into the 
same works. Other apparatus have been built in the 
Pennsylvania Steel Works, the Otis Steel Works, 
the Troy Iron Works,-the Cleveland Rolling Mills, and 
other establishments in America, while one has just 
been applied to a 30-ton open-hearth furnace in the 
Barrow Steel Works. We have seen copies of letters 
from the American manufacturers speaking in terms of 
complete satisfaction of the Archer process, while the 
additional orders which some of them have given are 
the best evidences of their opinions. It is claimed that 
a far smaller weight of oil than of coal is required to 
heat a furnace, which is perfectly possible, seeing that 
a high temperature is of more avail than a great 
corer of heat of low intensity. But when we 
are told that a pound of oil distilled into gas by 
the Archer process, and combined with the gases 
resulting from the dissociation of the superheated 
steam, will evaporate as much water in a steam boiler 
as Seven pounds of coal, our credence is overtaxed. 
Nevertheless there is a large opening for gaseous fuel, 
and the Archer process promises to occupy a part of it. 
Its freedom from sulphur is a great recommendation in 
metallurgical work, and the steel made by its aid is 
stated to be of exceedingly good quality, the quantity 
of sulphur it contains being less than would have been 
expected from an analysis of the original materials. 
A plant suitable for supplying fuel to two of Siemens’ 
30-ton open-hearth steel-smelting furnaces is about 
64 ft. cube, and can be worked without the slightest 
alteration to the furnace. The Archer process in 
England is in the hands of the Gas Patents Syndicate; 
Limited, of 37, Walbrook, London, 





ELECTRO-MECHANICAL WATER GAUGE. 

THE indicator we are about to describe is designed 
to tell the depth of water in a tank or reservoir, both 
on the spot and at a distance. The former end is 
accomplished by mechanical means, while the latter is 
performed by the aid of electricity. A float rests in 
the water in the tank, and is coi to a cord 
which passes once round a grooved barrel to a weight 


which hangs free. When the float rises or falls it 
rotates the el, the weight keeping the cord taut in 
all positions, Upon the barrel shaft there is a pinion 


which gears into a train of wheelwork, the last mem- 
ber of which carries an index moving over a dial, 
This dial is marked in feet and inches, and the exact 
depth of the water can be read off from the position of 
the index. This is the mechanical and local indicator. 
The distant indicator is connected to it by an electric 
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conductor, along which a currentis sent every time the 
water level rises or falls one inch. One of the shafts 
in the mechanical indicator makes a complete revolu- 
tion for each inch of movement of the float; on this 
shaft is an arm which stands between two tumbler 
weights centred on the same shaft. On this arm are 


two teeth set opposite ways, and arranged to engage 


with the tumblers and raise them into their highest posi- 
tion, when they overbalance and fall forward. When 
the shaft is rotated solely in one direction, correspond- 
ing, say, toa rise of the water level, one tumbler is 
engaged at each revolution, the other remaining 
stationary; and when it is rotated in the other 
direction the other tumbler is moved, the first being 
left idle. When a tumbler falls it strikes a contact 
lever in in its descent, and momentarily completes an 
electric circuit, which sends a current into the line and 
to the distant indicator. One of the tumblers sends 
positive currents, and the other sends negative cur- 
rents, The receiving indicator has a dial and index 
similar to that described above. On the index spindle 
is a ratchet-wheel situated between two escapements. 
These escapements are worked by an electro-magnet 
with a polarised armature, which is attracted to one 
or other of the poles according as a positive or nega- 
tive current is received. When one escapement is 
operated the index is moved forwards, signifying, say, 
an increase of the depth of the water; and when the 
other is worked the index moves backwards, signify- 
ing a diminution of depth, Thus the local and the 
distant indicators keep step and step together, moving 
forward as the water rises in the tank, and backwards 
as it falls. The electric currents are only momentary, 
s> that the battery will last for months without 
renewal, and the sparks at the contacts are small. 
Several of these apparatus, which are made by Mr. 
Julius Sax, of Ridgmount-street, Gore-street, London, 
are in operation, the electric circuit being in some 
instances several miles in length. 





NOTES FROM THE UNITED STATES. 
New York, October 12, 1888, 

To-pay’s reports from steelmakers throughout the 
interior of New York, Pennsylvania, and Ohio, indi- 
cate that a slight advance has been made in crude iron 
for early delivery. Telegrams from southern points 
show that large orders for southern iron have just been 
placed at a slight advance for delivery in December 
and January in Cincinnati and Chicago markets. 
Southern freights to Ohio River points have been ad- 
vance 15 cents, Ohio freights have also been ad- 
vanced. The furnace capacity of the country is now 
sold up on an average of three months. Best irons 
have advanced from 1 dol. to2dols, per ton within 
sixty days, but the average quality is selling at about 
50 cents above summer quotations. Merchant bars 
are selling at 36 dols. to 38 dols. per net ton. Plates 
40 dols. to 42dols., beams and channels 66 dols., 
steel rails 28 cols. in Pennsylvania, and 30 dols. in 
Chicago. Old rails have been purchased in large lots 
at a price equal to 23 dols. delivered at northern tide- 
water points. Several southern railroad managers 
have contracted to substitute steel rails at the mill 
price of 29 dols. for the old rails at the mill price of 
23.50 dols. Common and medium bar iron is in very 
active demand to cover contracts for several thousand 
cars just placed by several railroads, Forge iron is 
16 dols. to 16.50 dols. No, 1 foundry 18.50 dols. 
Throughout the interior buyers of foundry and forge 
irons have made extensive purchases, and are now 
able to remain out of the market for sixty days. 
If the present activity should continue thirty days, the 
highest price that has been reached within the past 
thirty days will be held. The steel rail mills were 
never so badly off for orders. They are hopeful that 
the demand will soon improve because of the large 
amount of railroad work projected. The demand for 
saw mill and textile, mining and general machine shop 
machinery, is keeping the Fall capacity of the machi- 
nery makers employed. The carbuilders expect to 
have from three to four months’ work on hand by 
January 1. The expansion of mining operations has 
kept the machinery makers quite busy. The anthracite 
coal output continues at about $00,000 tons per week ; 
as nearly as can be ascertained the total increase of 
coal this year as against last will fall very little below 
10,000,000 tons. The general anticipation is among 
traders and manufacturers that there will be a large 
increase in business during the winter on account of 
the heavy crops west and south and the increase in the 
consumptive and purchasing capacity of the country at 
large. 
Neither of the two tariff reduction Bills now before 
Congress will receive any consideration. Con 
will adjourn ina short time and leave the verdict to the 
people to decide. The election will bea very close 
one. It is impossible to predict with any degree of 
accuracy the result. The Protectionists are expending 
money with ‘unheard-of liberality. The revenue re- 
formers are keeping pace with them. The contest is 
centred in New York city and in the State of Indiana. 
There is a strong Protection sentiment in the southern 








States, but owing to our peculiar system of electing 
the President that vote will have no voice in deciding 
the result. Each State in the Union votes separately 
for a number of electors, and the majority of one in the 
favour of a given policy throws the electoral vote to one 
side or theother. The manufacturers are deeply con- 
cerned and feel that the loss of the election will be a 
great blow to American industrial prosperity. 





BOILER EXPLOSIONS. 
To THE EpiTor or ENGINEERING. 

Sir, —I did not really expect the high honour of having 
to reply to no less than three formidable antagonists 
attacking me all at once in your current number. 

If you will allow me, I will endeavour to answer their 
most serious allegations, and begin with the last first, viz., 
Mr. Boswell. obody except he, I should think, would 
deny the fact uf a boiler admittedly 18 years old, and re- 
paired at a cost of nearly 200/., being ‘‘ an old boiler.” Very 
few persons I think would contradict another person when 
saying thata boiler 6 ft. 6 in. in diameter by 30ft. long was 
a‘*very big boiler.” And third, scarcely another man, except 
Mr. Boswell, will contend that such a boiler was not pressed 
above its “‘ proper pressure” at 60 lb. per square inch, when, 
for instance, Mr. Hewitt, who has examined the boiler 
particularly, distinctly states that 25 lb. per square inch 
should have been the working pressure! For these rea- 
sons I must decline to follow Mr. Boswell further, and 

ass on to Mr. Constantine, who although confessing to a 

eeling of surprise at not seeing any timely announcements 
of such a disaster in the engineering journals, and thus 
confirming and justifying my complaints, yet does not 
consider there is any waning of public or scientific interest 
in the matter of boiler explosions. 

Now, us to “Fairplay,” I should be very sorry in- 
deed ‘‘to take his breath away by my misconcep- 
tion of facts,” but it makes all the difference when one 
does not acknowledge his facts nor yet his figures. 
Is ‘‘ Fairplay” aware that there is not so much as a 
register at all kept of the number of boilers? and that it 
is only very recently that a law was made enacting 
that henceforth all boiler users shall report all boiler ex- 
plosions to the proper authorities under pains and penal- 
ties? Even with this new law in force, I know there have 
been boiler accidents more than one, two, or three that 
have not come under the ken of the authorities, and the 
latter find it necessary to advertise and continually remind 
boiler users of their liabilities in this respect. Now who 
is ‘‘ Fairplay” that he should presume to know more than 
anybody else, and more even than anybody has any means 
of knowing? Talk about ‘‘ 50” only as being the average 
number of boiler explosions, and ‘‘ 100,000” only as being 
the number of boilers in the United Kingdon, I believe 

ou might safely add another cypher to the former at 
east, if not to the latter. In proof of this, and whilst 
my friend is regaining his breath that I have pro- 
bably deprived him of, allow me to give you a little of my 
experience, during this beautiful month of October. 
Owing to the marvellous activity of the touting agents of 
boiler assurance companies in these large towns, I had 
leisure to go a little into the country, and found 
in a secluded and out-of-the-way place a lonely steam 
boiler, and almost the first thing I heard about it was: 
** Yes, we certainly have had an explosion not long ago” ; 
and looking further around I found in one place only no 
less than two portable boilers and engines ‘‘ that had 
brasted,” and had to be replaced by two others. And 
during a very limited tour only I did not come across a 
single farm or country shop without being struck with the 
presence of remains of ‘‘ brasted boilers.” And these are 
** occurrences” the knowledge of which I am bold to say 
never extended far beyond the confines of their immediate 
localities. 

Now, Sir, as to the number of boilers insured, and the 
question whether insurance tends to the increase of *‘ acci- 
dents” or not. I hope there are very few of your intelli- 
gent readers who believe me silly enough to declare ‘‘ that 
the boiler insurance societies were the cause of boiler 
explosions.” These exact words have appeared in a con- 
temporary of yours and were attributed to me, and it 
would be indeed an ‘* amusing example” of my gross ** mis- 
conception of facts” if ever I could have been so stupid as 
to have said so. No, Sir, it is generally the case of an old 
worn-out tin pot—so to speak—of a boiler that goes, or 
else—as is very often the case—it is the fact of plates be- 
coming wasted through by corrosion that is the cause; in 
other cases it is shortness of water, but in a many other 
cases it is over-pressure that causes boiler explosions, 

That any ‘* Fairplay” correspondent hailing from 
Westminster or any other minster should attribute to me 
such a notion as that a ‘‘ society” of persons should ever 
have caused a boiler explosion is indeed ‘‘ amusing.” I 
should like to ask “Fairplay” for his authority for the 
number of insured boilers, viz., 70,000, and how many 
inspectors, I mean so-called inspectors, who actually 
enter the manholes, and not the number of clerks, secre- 
taries, ‘‘ chief engineers,” or chief engineer’s assistants, 
there are to these 70,000 boilers insured ? 

Then we shall be able to judge whether the tendency of 
boiler assurance is towards the increase of boiler explosions 
or otherwise. Criticism is all very well and good in its 
place, but it does not prove much. We know very 
well that boiler inspection was first established in order 
to prevent boiler explosions, and it did do so whenever and 
wherever it had the power to enforce the inspector’s reports 
of dangerous boilers being at work, and that boiler assur- 
ance was first established because boiler users did not like 
inspection pure and simple, but preferred to pay for 
insurance and “accidents,” and because the promoters of 
boiler assurance companies foresaw it would be a paying 
game to insure boilers as fast as the touting agents coul 











get them without botl ering about inspection at all. Will 
anybody dare to assert that boilers can be insured and 
efficiently examined for 15s. a year ? 

Let your correspondents attend to these pertinent 
queries, and to what the great authority I have so often 
quoted said as to what would be the result of boiler assur- 
anca being put before the public, and never mind what I 
may say on that point, even if I am ‘‘ amusing” enough 
to say that there is actually a boiler explosion every day, 
and that they are becoming such common-place occurrences 
that the engineering press take no notice of them at all, 
until I draw their attention to them. 

Apologising, Sir, for the length of my letter, I beg to 
remain, Tees faithfully, 

JOHN Swirt, 

55, Stanmore-road, Birmingham, Oct. 24, 1888. 





STRENGTH OF FURNACE FLUES, 
To THE EpIToR OF ENGINEERING. 

Srr,—Permit me to correct a clerical error in my first 
letter, page 280, in which the correct coefficient in the 
expression (5) is, as a round number, 29,000 ; and the con- 
sequent coefficient in equation (6) is, as a round number, 
205,000, say 200,000, to allow a slight margin. The equa- 
tion, therefore, correctly stands thus : 


Collapsing Pressure of Plain Iron Flue Tubes of Cornish 
and Lancashire Stcam Boilers, 
2 
p= 2,00r lw lw 


qhis 
p in pounds per square inch, ¢ in inches, d in inches, 


I need not follow Mr, Ellis’s speculation, I refer him 
back to my first letter. I have already, in my second 
letter, shown that he had confused notions of the stresses 
in furnace tubes. It must be obvious that the stresses in 
a hot tube more or less distorted by expansion by heat are 
not directly comparable with those set up by simple 
hydrostatic pressure. As I stated in my letter in Enai- 
NEERING of May 10, 1878, already referred to, ‘‘ the flue 
is much more probably in astate of compression, and it 
would only come into a state of tension when it is partially 
collapsed and locally strained.” And I maintain that 
the results of collapse under actual working conditions, 
such as those I specially selected from Mr. Lavington 
E. Fletcher’s report, are of prime importance. 

Yours faithfully, 
London, October 16, 1888. D. K, Crark, 





THE PARIS EXHIBITION. 
To THE EprtoR oF ENGINEERING. 

S1z,—In consequence of certain misleading announce- 
ments having appeared in the newspapers relative to the 
official publications of the Paris (1889) Exhibition, I have 
been requested by the Executive Council of the British 
section now sitting at the Mansion House to state that no 
‘* official agent” has been appointed either by the French 
Executive or the British Committee. 

A catalogue of the British Section will be published by 
Messrs. W. Clowes and Sons, who will also print an 
English guide to the Exhibition. An official catalogue in 
French will also be issued, the concessionaire for this being 
M. Danel, of Lille. 

I am, Sir, your obedient servant, 
H. T. Woop, Secretary to the Executive 
Council of the British Section. 
2, Walbrook, London, E.C., October 25, 1888, 








WATER FOR MaRiNE BoiLers.—By a printer’s error the 
word ‘‘carbolic” was substituted for ‘‘carbonic” in a 
letter appearing in our last issue under the above title. 


Launch OF THE InmAN Liner “City or Paris.”—On 
Tuesday there was launched from the yard of Messrs. 
James and George Thomson, on the Clyde, the_twin- 
screw steamer City of Paris, a sister ship to the City of 
New York, built in the same yard and recently com- 
pleted, and whose performances on the Atlantic Ocean at 
the present time are being watched eagerly, in some 
cases, anxiously. Both vessels, which are in every respect 
similar, are unusually large (see ENGINEERING, pages 248, 
260, and 628, vol. xlv. ; and pages 123 and 179 antc), The 
vessel behaved on the ways magnificently. The pace was 
unusually slow, the maximum speed being 14ft. per 
second, whereas in the case of the City of New York it 
was 17 ft. per second, and that notwithstanding that she 


was moving in the ‘‘teeth” of a gale of wind. 





Tue Borter Expiosion aT LADYWOOD, NEAR BiRMING- 
HAM.—At the adjourned inquest on the men killed in this 
explosion, Mr. i. T. Piercy, consulting engineer, was 
examined. From his evidence it would appear that the 
boiler was well cared for, and that there were no signs of 
overheating or of other negligence in its management. 
From an examination of two of the rings of the boiler 
dislodged by the explosion, he attributed the explosion to 
an old crack along the line of rivets of a longitudinal seam, 
the position of the crack being such as to be invisible during 
an ordinary inspection. This flaw he was disposed toattri- 
bute to the punishment the material had undergone in the 

rocess of manufacture when the rive. holes were punched. 

r. Piercy’s evidence shows very clearly the cause of the 
explosion, and that but little blame is to be attached to 
the owners, but if the boiler had periodically been sub- 
jected to a water pressure test there can be little doubt 
that the accident would not have occurred, the more espe- 
cially as the evidence of other witnesses to show that 
the boiler at the time of the accident was if anything being 
worked below the normal pressure. 
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THE CABLE RAILWAY ON THE NEW YORK 
AND BROOKLYN BRIDGE.* 
By G. Levericu, M. Am. Soc. C.E. 
(Continued from page 329.) 

12. The Grip First Used.t—As employed on the rail- 
way, the grip consists essentially of the sheaves which 
grasp the cable, the brakes which prevent the sheaves 
trom revolving, the levers by which the pressure is 
applied and the frame which holds the moving parts. 
The grip first used is described as follows: There are four 
sheaves placed in pairs, so that the cable is gripped 
between each pair; each sheave runs loosely on a short 
fixed pin, and has a heavy grooved rim with cylindrical 
inner surface, against which the brake presses ; this rim 
is in two parts bolted together, and holds in a dovetailed 
groove a packing of leather and india-rubber belting in 
alternate pieces placed radially ; the packing projects well 
out from the rim, and is grooved to receive the cable. 
There are also four brakes, one for each eheave, of hard 
wood, and with a curved outer face fitted to the inside of 
the rim of the sheave ; each brake is held by a lever and 
the four levers are connected to the two operating levers, 
which are so pivotted that their short arms form a 
toggle. The frame is made up of flat wrought-iron 
bars, bolted together and also hinged, so as to permit 
the necessary movements of the sheaves and brakes. Ad- 
justments to take up wear and restore the proper relative 
positions of the operating parts are made by hand screws 
placed in the connections of the frame. The long arms of 
the operating levers are moved towards each other or 
apart, to close or open the grip, by means of a small end- 
less cable, one line being attached to the end of each 
lever ; this cable is underneath the car, and at each plat- 
form a sprocket chain forming a part of the cable is 
wound around a sprocket wheel, which is on the lower 
end of the brake shaft. The arrangement of operating 
levers, cables, and winding gear is shown in Figs. 21, 22, 
and 23 (see two-page plate, October 5). It will be seen 
that in operating the grip, as it is closed, the sheaves 
are brought into contact with the cable and revolve 
at cable speed; the car being at rest, the brakes force 
the sheaves together with increasing pressure, which, 
transmitted to the sheaves from the brakes, develops 
a frictional resistance tending to prevent the sheaves 
from revolving, and this continues until such resistance 
in the four sheaves exceeds the tractive resistance of 
the car, when the sheaves cease to revolve, and the car 
moves at cable speed. The grip is bolted underneath 
the car floor, about midway between the trucks, with 
the plane of the sheaves inclined 22 deg. from the hori- 
zontal, and one side of the frame is fixed by adjust- 
able stay rods, reaching down from the car bottom. A 
trip gear was provided for releasing the cable without 
moving the operating levers; it was worked either by 
hand or by a third lever, which came into contact with 
a stop fixed alongside of the track, at a point where the 
cable should be dropped. 

13. The Grip now Used.—For the grip above described 
was substituted the one now employed, shown in Figs. 17 
to 20, and differing from the first in having comparatively 
long shafts for the sheaves, a strong rigid frame for the 
operating parts, and a self-adjusting device whereby the 
relative position of the pieces subject to wear is auto- 
matically preserved ; a packed vise grip and means for 
grasping the cable at the tilting pulleys, while the car is 
in motion or at rest, were added, and the trip gear was 
omitted. The sheaves are each keyed to one end of a 
steel shaft which runs in two closed bearings, so arranged 
that when a sheave is to be taken out for repair or other 
purpose, it and its shaft may be quickly removed and 
replaced by another, if need be, in working condition. 
The main frame is in two parts, each hinged in a common 
line parallel to the cable, close under the car floor, one 
part hanging on each side of thecable. The sheaves each 
are carried by a small frame hinged from its part of the 
main frame in a line parallel to the sheave’s shaft; this 
small frame has a limited movement, opposed by a coiled 
spring, which tends to force the sheave away from its 
brake ; each of the four brakes is held by a projecting end 
of the main frame; the vise grip is in two parts, each 
being on the inner face of the lower bar of a part of the 
main frame ; it is packed in the same manner as are the 
sheaves, The uppermost part of the main frame, that 
from which the operating levers project, is fixed in posi- 
tion by adjustable stay rods; the movable part is con- 
nected to the levers by a coarse-threaded screw, which is 
turned by a ratchet wheel and pawl. It will be observed 
that as the grip is used, the packed grooves in the sheaves 
are slowly compressed and worn, thereby permitting when 
the grip is clozed the sheaves to come more nearly to- 


* Paper read in an incomplete form at the annual con- 
vention of the American Society of Civil Engineers, and 
subsequently extended. 

t In a “Communication from the Chief Engineer in 
Regard tothe Method of Steam Transit over the East 
River Bridge, made to the Board of Trustees, March 4, 
1878,” is the following ; ‘‘ For the circulating system the 
engine 1s run continuously in one direction ; the rope is 
spliced erdless, and the tracks at the termini are con- 
nected by a short switch, the cmaty cars being transferred 
from one track to the other by a horse or steam power. 
For securing the car to the running rope many patent 
contrivances exist, but as there are no stoppages on the 
way, the simplest method will be—a short piece of 
manilla rope, one end of which is fastened to the car, 
then taking a half-hitch around the wire rope, the driver 
holds one end with one hand and the brake with the 
—_— — thus has full oe a the =. This was in 

Y years ago on the o ortage Railway over the 
Alleghany Mountains, but for a high rate fined its 
application might be somewhat doubtful.” 











gether, and the short arms of the operating levers to 
approach more closely to a straight line ; and as this con- 
tinues the pressure on the packed surfaces increases 
rapidly. Such action is prevented when, as the grip is 
closed, a certain position of the levers in approaching 
each other is passed by the pawl engaging with a tooth of 
the ratchet wheel, then as the levers are separated the 
screw is turned slightly, which brings the sheave surfaces 
and the levers to their former and normal relative posi- 
tions. The frames are of cast steel, with fixed joints, and 
stiffened where the greatest stresses are resisted. The 
vise grip which grasps the cable only as the frames and 
the sheave packings yield, is intended to take full hold 
after the sheaves cease to revolve and the car is moving at 
cable speed. The trains start from the stations on a 
descending grade, and this increase in the tractive 
power of the grip was thought to be needed when they 
reach the ascending grade. Suspended from the fixed 
part of the frame is the bent inverted rail, also of 
cast steel, which comes into contact with the flat-faced 
idle pulleys on the tilting pulley frames; to prevent the 
cable from being lifted above the grip sheaves when 
these pulleys are elevated, a small stop pulley is put near 
each end of this rail; these pulleys are made up of flat 
rings of leather and india-rubber, forced on to a cast-iron 
spool, which runs loosely on a fixed pin. 

The packings for the grip are cut in a punching ma- 
chine driven by power, from the material in sheets, with 
asharp die, shaped to fit the contour of the piece; the 
pieces are put together under pressure, and well tacked 
with wire nails, as piece after piece is laid on; the pack- 
ings so formed are kept in stock, and when used they are 
forced into place. For the sheaves, the packing is made 
up in two equal sections, and when in the sheaves the 
material has been compressed about 23 in. in a circum- 
ference of 15 in. mean diameter, so that as the leather 
tends to swell from moisture absorbed in wet weather 
and shrink as this evaporates, the elasticity in the india- 
rubber keeps the packing intact and the pieces closely in 
contact. As the grooves wear deeper, the projecting parts 
are turned off so as not to interfere with the closing of 
the grip, and if necessary the groove is also trued ; thus 
alarge part of the material is finally used before the 
packing is thrown aside and a new one put in the sheave. 

14. The Brakes.—By the usual arrangement of levers 
and rods, a brake is applied to each car wheel ; the whole 
being operated by hand or a partial vacuum. A hand- 
wheel and shaft on each platform, by means of a lever 
and clutch are connected with either the grip or brake 
gear; the sprocket wheel which opens and closes the 
grip, and the cylinder which winds the brake chain, 
each being loose on the handwheel shaft ; the one or the 
other being fixed for the time, as this shaft is elevated or 
depressed by the lever. For the vacuum apparatus there 
is a diaphragm chamber on each truck and a reservoir 
underneath and attached to the car body. A chain con- 
nects each diaphragm with a brake lever on the truck and 
pipes connect the two diaphragm chambers with the reser- 
voir; these pipes run to each end of the car, where by 
means of a three-way cock under the platform and a 
small hand lever, pressure is applied to the brakes or re- 
leased. At first the reservoir was exhausted by connect- 
ing it with a vacuum ejector on a locomotive ; this was 
done while the car in its trips was stopping at Brooklyn 
Station ; afterwards a pump was put on, and each car 
maintains the requisite tension in its reservoir. The pump 
is attached to the underside of one truck and is driven 
from acar axle by an eccentric ; it is single-acting and has 
a trunk piston ; the cylinder is 5 in. in diameter and the 
stroke Bt in. long. By this pump, in running the car less 
than 1000 ft. after the brakes have been applied, the ten- 
sion in the reservoir is restored, and a working vacuum of 
from 123 lb. to 133 1b. readily maintained, sufficient for 
all demands. Ordinarily the tension in the reservoir is 
reduced by applying the brakes fro1a 24 1b. to 3 lb. 

Before this attachment was put on, the vacuum was 
reserved for emergencies, and only applied then, when- 
ever the hand brakes failed, or occasionally to determine 
that the parts were in working order, now the vacuum 
is generally used in operating the brakes. It will 
be noticed the mechanism described is not in duplicate ; 
the brakes, levers, rods, and their connecting parts being 
2émmon to the two brake systems; that each car has its 
own apparatus which is operated independently of that 
on other cars in a train, and that the brakes cannot be 
applied until the grip is released. ; 

15. The Locomotives.—To haul the trains to and from 
the storage platform or from one main track to the other 
at the stations, over the railway during the day whenever 
the cable from any cause is not Lege. and late at night 
when the traffic is lightest and the cable is stopped, four- 
wheel tank switching locomotives are used ; that is, they 
are without tenders, the entire weight, including that of 
the coal and water carried, being on the four driving 
wheels, At first there were two, each weighing, when 
loaded, 9 tons, with steam cylinders 9in. in diameter 
and 14 in. stroke, driving wheels 36in. in diameter, 
and wheel base 5 ft. 9 in. long; and two others, 
weighing, when loaded, 13 and 14 tons, with steam 
cylinders and driving wheels as before mentioned, 
and wheel base 6 ft. long. As the traffic increased 
and longer trains were run, these were replaced by heavier 
locomotives. Now there are employed three, each weigh- 
ing, when loaded, 214 tons, with steam cylinders 11 in. 
in diameter and 16in. stroke, driving wheels 38in. in dia- 
meter, and wheel base 6 ft. long ; and two others weigh- 
ing, when loaded, 22 and 23 tons, with steam cylinders 
12in. in diameter and 16in. stroke, the driving wheels 
and wheel base being as last mentioned. Four of these 
locomotives are in constant use ; when necessary one will 
haul a train of two loaded cars, at cable speed, over the 
railway. The locomotives and cars are all fitted with the 
automatic car-coupler. The sidings and connecting lines 


are laid with Lorenz ~via switches ; generally at each 
station they are operated from one place or switch house. 
16. The Auxiliary Cable Plant.—To switch trains in 
New York Station from one main track to the other, a 
pair of continuous cables, ?in. in diameter, were used for 
several months after the opening of the railway, one cable 
along each of the two switches. The hauling lines of 
these cables, between the tracks, were placed 8 in. apart ; 
that is, 4 in. on one or the other side of the centre line of 
track. The arrangement of the cables and their pulleys, 
and the position ot the switches, are shown in Fig. 24. 
Each cable was driven by a pair of winding drums 4 ft. in 
diameter, which were loose on the shatts of the two 
sheaves under the northerly main track ; a pair of drums 
on each side of thesheaves, The main cabieso passed around 
these sheaves, that they revolved in opposite directions ; 
the drums were driven by means of friction clutches, which 
were engaged or disengaged by a system of levers and 
rods, terminating at a point where an attendant could 
operate it ; one drum being clutched to its sheaves, would 
haul the cable in one direction and the other drum of the 
pair being clutched to its sheave would haul the cable in 
the contrary direction; but one drum driving at a time 
and the other of the pair running loosely, the two clutches 
being operated by one lever. The friction clutch used 
consisted of a steel hoop attached to the driving shaft, 
4 in. wide, 14 in. thick, and 424 in. in diameter ; this was 
cut apart at one place, and between the ends thus formed 
a wedge was forced outward by means of a toggle, so that 
the hoop was expanded into close contact with the inside 
projecting a surface of the drum cylinder. The 
auxiliary cables ran at a speed of four miles per hour; to 
each asmall grip car was permanently attached by a vise 
grip, each car ran to and fro on its own line of track as the 
drums were operated, and the trains to be switched were 
hauled by these cars. For the auxiliary cable plant thus de- 
scribed was substituted that shown in Figs. 25, 26, and 27 
(see next page), differing from the first in having the drums 
entirely detached from the sheaves, except when the 
clutches were engaged ; providing a shaft for each drum, 
with large bearings and adjustable pillar blocks; and a 
frame which allowed renewal of the several parts, piece 
by piece, without interfering with the use of the remain- 
ing plant ; also other modifications for convenience and 
utility. So far, this plant has not been put in operation. 


II.—TRAFFIC AND OPERATION. 

17. Train Service.—The number of trains run daily and 
of cars in each train, has steadily increased since the 
railway was first operated ; the traffic offered, however, 
fluctuates greatly ; being affected by the occasion and the 
weather, as well as the time of day, the day of the week, 
and the season. The first train—of one car—ran over the 
railway, August 8, 1883, the following day five trips were 
made, and passengers were first taken September 24. 
Two car trains were run October 28, 1883, and three-car 
trains September 15, 1885, Trains were first run during 
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the busy hours morning and evening, on 14 minutes head- 
way, March 5, 1885, and on 14 minutes headway, March 
2, 1886, Experimentally, three three-car and ten two-car 
trains were run on 1} minutes headway, 1} hours in the 
morning and 2 hours in the evening, September 27, 1886. 
Usually, however, the minimum headway during the 
day’s run is 14 minutes. Table I., compiled from the train 
despatcher’s daily record, giving the number, order, and 
headway of trains set out from Brooklyn Station during 
the days mentioned, exhibits fairly the past and present 
operation of the railway; it being noticed that the same 
trains were also sent out and in the same order from New 


York Station, 
(To be continued). 





Tue InsTITUTION or CiviL ENGINEERS.—There are now 
on the books of this society 1614 members, 2499 associate 
members, 458 associates, 19 honorary members, and 939 
students, together 5529, being an increase at the rate of 








32 per cent. during the past twelve months, 
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KINGSTON’S FLOATING 





SCOURING DAM; HIDGELLEE 
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Ix ENGINEERING of August 4, 1882, a description 
appeared of a floating scouring dam devised by Mr, 
John Kingston, of the Welland Office, Fosdyke 
Bridge, for clearing away silt deposits from rivers by 
the action of the current intensified and directed upon 
the bottom by the obstruction of the dam. 

Mr. James Henry Apjohn, a canal engineer in India, 


a sn ange, = : 





| 


on seeing the description, at once recognised the appa- | 


ratus as being the very thing long wanted for keeping 


clear of silt the channels 200 ft. to 300 ft. in length | 


between the canal locks and the tidal rivers with which 
- connect. 
he water of these rivers is for the most part very 


full of silt, which rapidly deposits in the back-water | 
of the lock channel, and to such an extent does this | 


silting-up in many instances take place, that the bed 


of the channel is often as much as 8 ft. to 10 ft. above | = 


the lower sill of the lock, which consequently can only 


be entered by boats at or about high water. Thereis = 


generally plenty of water for scouring purposes avail- 
able from the canals; but merely letting it run out | 


through the silted up channel during the time of low 
water, was found to have but little effect until Mr. 
Kingston’s scouring dam was brought into use. 

Mr. Apjohn first made up an experimental dam, 
utilising an old mud barge for the ——_ and this 
experimental dam produced such satisfactory results 
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that the sanction of the Government was obtained to 


|the procuring of several dams, for the construction 


| dams are now in operation on the 
| and the Calcutta circular canal. 


repared, These 
rissa coast canals 
The construction and 
action of the dams is clearly seen from the detail 


of which special designs were 
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views above and the perspective illustration on page 
406. The apparatus consists of an iron boat carrying 
a dam or shutter (19 ft. wide and 8 ft. high) over the 
stern, capable of being raised and lowered by a rocking 
beam to which it is suspended. When it is desired to 
scour out the channel this shutter is let down in the 
water, until the lower edge is close to the bottom and it 
is held there by chains in a position inclined to the cur- 
rent. The boat being secured by warps, the water is let 
out through the lock valves, and being obstructed by the 
shutter, it heads up and escapes with increased velocity 
underneath and on either side of it, and it is practi- 
cally found that the silt is rapidly cut away and 
carried into the river. As the bottom is scoured away 
the warps are slackened out until the whole channel 
has been swept clean through to the river. 

An improved shutter was provided with tines or 
teeth on its lower edge, which, in case of an excep- 
tionally hard bottom are forced into it by letting down 
the shutter vertically when the lock valves are closed, 
and the water in the channel is consequently at rest. 
The water is then turned on and the shutter forces 
the teeth through the ground, which being thus 
ploughed up readily yields to the action of the current. 

The Orissa coast canal lock being 20 ft. wide, the 
dams are made 19 ft. wide so as to pass through them, 
but by diagonal bracing between the boats, two or 
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more can be joined together so as to fit a channel of 
any width. The perspective illustration (from a 
photograph) shows a pair of dams working in the 
channel between the 40 ft. wide Chitpore Lock and the 
River Hooghly. 

It is found that the dam will, according as the silt 
is hard or soft, cut away each time that it is passed 
through the channel, from 6 in. to 2 ft. in depth, and 
that it is usually passed through a channel 300 ft. 
long in about two hours at low-water time. The 
dam is patented in India, and Messrs. Burn and Co., 
Howrah Iron Works, Calcutta, are the agents. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a continuance of 
the firmness in the pig-iron warrant market last Thursday, 
when it was reported that the scarcity of the kind of coal 
used in the blast-furnaces had begun to tell, as was evident 
by the fact that Messrs. Merry and Cuninghame had 
found it necessary to damp down two of their furnaces 
at the Carnbroe Iron Works, near Coatbridge. The 
= of Scotch iron was run up to 41s. 94d. cash per ton, 
ut it came back to 41s, 6d., which was still 2d. per ton 
over the previous day’s quotation, and a gain of 10d. per 
ton over the week. The settlement prices at the close in 
the afternoon were—Scotch iron, 41s. 6d. per ton ; Cleve- 
land, 34s. 44d. ; hematite iron, 44s. 74d. Friday’s market 
was steady, and towards the close it was firm, on rumours 
that there was a likelihood of more furnaces being damped 
down shortly. Up to 41s. 7d. cash was paid for Scotch 
iron in the forenoon, and was also reached in the after- 
noon. There was no business reported during the day in 
respect of Cleveland or hematite iron, and the settlement 
rices at the close were the same in all cases as those of 
hursday. Business in the Scotch special brands was 
reported to be quiet. Someexcitement was shown in the 
warrant market on Monday, and thequotations were some- 
what irregular. It transpired that two furnaces had been 
damped down at the Glengarnock Iron Works, and that 
one had been put out at the Gartsherrie Works, making 
five in the course of the week, capable of producing as 
much as 1000 tons of pig iron per week. The result of 
these announcements was a decided hardening of the 
market, up to 41s, 9d. per ton cash being obtained for 
Scotch iron. Business was done in Cleveland iron at 
34s, 44d. per ton cash, and in hematite iron at 44s, 104d. 
in the forenoon. The closing settlement prices were— 
Scotch warrants, 41s. 9d. per ton; Cleveland, 34s. 44d. ; 
hematite iron, 44s. 9d. esterday’s market was firm at 
the opening, and business in Scotch iron began at 14d. per 
ton above the highest quotation of the preceding day. 
Some heavy lots were brought out for the purpose of 
realising profits, and the quotations consequently declined, 
the close being 1d. per ton below Monday’s final prices. 
Cleveland and hematite iron also rose and fell in price much 
the same way. At the close the settlement prices were— 
Scotch iron, 41s. 74d. per ton ; Cleveland, 34s. 44d. ; hematite 
iron, 44s. 9d. The market was somewhat depressed this 
forenoon, a considerable quantity of iron having been 
pressed for sale. Down to 41s. 5d. was accepted for Scotch 
warrants—a drop of 54d. from the highest point touched 
yesterday. In the afternoon business was done at 41s, 64d. 
to 41s, ahd cash, Cleveland at 34s. 3d., and hematite iron 
at 44s, 7d. to 44d. 6d. cash. The number of blast furnaces 
in actual operation has now been reduced to 82, as com- 
pared with 83 at this time last year, and the deliveries 
into the public warrant stores have again fallen off. There 
is still a large consumption at home, and lately several 
good orders have been received from the United States, 
A belief now generally prevails that the market must 
strengthen for atime. Last week’s shipments of pig iron 
from all Scotch ports amounted to 9152 tons, against 9889 
tons in the corresponding week of last year. They in- 
cluded 1705 tons to the United States, 1859 tons to 
Canada, 195 tons to India, 150 tons to Australia, 228 tons 
to Italy, 285 tons to Holland, smaller quantities to other 
countries, and 3775 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s warrant stores stood yester- 
day afternoon at 1,017,478 tons, as compared with 
1,015,354 tons yesterday week, thus showing for the week 
an increase of 2124 tons. 


Advance in the Price of Malleable Iron.—On Monday 
the Lanarkshire manufacturers of malleable iron made a 
general advance in their quotations. The prices now are: 
common bars and rivet rods, 5/, 7s. 6d. per ton ; best bars, 
51. 158, ; angle bars, 5/. 6s. 3d.; nut bars, 5/. 2s. 6d. ; 
sheets, 6/, 17s. 6d. ; plates, 6. 17s. 6d. ; all subject to the 
usual trade discount of 5 per cent. These prices represent 
advances ranging from 2s, 6d. to 7s. 6d. per ton, 


The Prices of Steel.—The following are about the current 
quotations for steel: Angle bars, 62, 10s. per ton ; ship- 
plates, 7/7. 10s. ; boiler plates, 87. ; rivet rods, 7/. per ton; 
all subject to the usual trade discount. The makers con- 
tinue to be exceedingly busy. 


Scotch Coal Shipments.—The improved condition of the 
Scotch coal trade is showing itself in the figures of the 
shipments from the various ports for the year. Of late 
the rate of progress, comparison being made with last 
year, is very striking. Last week the exports exceeded 
those for the same week in 1887 by no fewer than 22,000 
tons, the increase in the preceding week being 11,000 tons, 
and in the previous one 9000, making 42,000 tons of an in- 
crease in the three weeks of the month that are gone. So 
far this year the shipments from all Scotch ports are up 
to 391,000 tons—174,809 tons of the increase being credited 
to Glasgow Harbour, in the proportions of 121,815 tons 
from the General Terminus and 52,994 tons from Queen’s 
Tt In nearly all instances the prices remain very 

rm. 





Increase of Colliers’ Wages.—The monthly returns of 
coal sold in the month of September by the members of 
the Lanarkshire Coalmasters’ Association were made up 
a few days ago by the official accountants. They showed 
that the average price was 3d. per ton over the average 
price obtained during the preceding month, thus giving 
an advance of wages to the miners under the sliding scale 
of 2 per cent. “This advance will come into operation 
on November 1. It is stated that the coalmasters who 
regulate their wages by the sliding scale referred to, have 
an output of 6,000,000 tons of coal per annum. 


Coal Shipments at Ayr.—Since January last the ship- 
ments of coal at Ayr Harbour amount to 332,000 tons. 


Shipbuilding and Marine Engineering Contracts.— 
Messrs, Russell and Co., shipbuilders, Greenock, Port- 
Glasgow, have received an order from Messrs. Herman, 
Strausberg,andCo., New York, to build a large steel screw 
steamer of about 3000 tons. The new vessel will be em- 

loyed in the carrying of petroleum in bulk between New 

ork and Bremerhaven, and will be especially con- 
structed for that purpose. This is the fourth steamer for 
the same firm which Messrs. Russell and Co. have con- 
tracted for during the past two years. Messrs. Fleming and 
Ferguson, Paisley, have recently concluded a contract for 
the construction of six sets of their lyre quadruple- 
expansion engines for steamers for South Africa. 


Shipbuilding Appointment.—Mr. James L. Peck, manager 
to Messrs. Napier, Shanks, and Bell, Yoker Shipyard, 
has just been appointed manager to Messrs, R. and H. 
Green, shipbuilders, Blackwall, London. 


Institution of Shipbuilders and Engineers in Scotland.— 
The first general meeting of the thirty-second session of 
this Institution was held last night. In the absence of 
the president, Dr. A. C. Kirk, the chair was occu- 
pied by Mr. Henry Dyer, vice-president, who stated 
that Dr. Kirk was at present in Russia, and that he 
would most probably deliver his presidential address 
at the next monthly meeting of the Institution. The 
chairman gave notice that at next meeting he would move 
that the Institution take steps to initiate a movement for 
a memorial to the late Professor Rankine—a movement 
which he thought should have been made many —— 
ago. Mr. Dyer then read a short paper on ‘‘ The Horse- 
Power of Siesta’ Engines,” in the course of which 
he made cerain suggestions for reform in nominal and 
indicated horse-power. The discussion of the paper 
was held over till next meeting. Subsequently Mr. 
A. S. Biggart, Queensferry, read a paper on ‘‘The 
Manufacture of the Girders used in the Forth Bridge.” 
As indicating the work involved on the girders, the 
author stated that the material required for the girders 
represented 17,000 tons. Mr. Biggart devoted much of 
his paper to a description of the mode in which the dril- 
ling of the plates and angle bars was carried out. The 
drilling pad planing machines in use, all devised by Mr. 
Arrol, were described at some length. The discussion on 
this paper was also postponed till next meeting. Several 
new members were balloted into the Institution. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Coal Crisis.—It is expected that this week there 
will be some 40,000 men out on strike in the coalfields in 
this locality. In many instances the advance demanded, 
of 10 per cent., has been conceded. The Mayor of Shef- 
field has endeavoured to mediate between the parties, but 
up to the present that has been without avail. The diffi- 
culty of adopting an automatic method of regulating 
wages, according to the fall or rise in the value of coal, 
lies at the root of the matter. The conduct of Mr. 
Pickard, M.P., is to a certain extent being resented by 
the employers, but at the same time he is being supported 
by a large section of the miners. The movement for an 
advance of 10 per cent. is spreading amongst the men, 
and the results, from a financial point of view, will be 
disastrous. Many contracts have of late been made on a 
low basis, in order to secure work, but the enhanced value 
of fuel must play a part in future contracts which must not 
be under-estimated. 


The Coalowners’ Side.—At a meeting of the colliery 
owners of South and West Yorkshire and North Derby- 
shire, held in Sheffield on Friday last, the following reso- 
lution was adopted: ‘*That this meeting of colliery 
owners, whilst fully recognising the serious loss, incon- 
venience, and suffering which must of necessity attend 
any general interruption in the working of collieries, 
regrets that the reduced average price of coal since the 
year 1885, especially during the past twelve months end- 
ing September 30, renders it absolutely impossible for 
oollieny owners to pay any advance upon the existing rate 


of ~—. If the men, therefore, insist on their unreason- 
ema: 


able nd, the colliery owners here present pledge 
themselves to resist it by every means in their power.” 
Reports are, however, coming in daily that individual 
coalowners are giving way. To-day the Sheffield Coal 
Someety, employing 1800 men, has conceded the de- 
mand. 


Dore and Chinley Railway.—The contractor of the 
works at the Chinley end (Mr. P. J. Edwards, of Not- 
tingham) is pushing on with the work as speedily as 
possible at the Wash near Chapel-en-le-Frith, and the 
construction of the culvert for the deviation of the stream 
will soon be completed, after which it is expected that the 
men working there, and many more who will be engaged, 
will be removed westward in the direction of Chinley, 
where there is to be a short tunnel of about 500 yards in 
length. Others will be driving a tunnel under the Cow- 
burn Moors at each end, Edale and Chinley. It is ex- 
pected that operations wil] be confined to the tunnels and 





the extreme ends of the line during the winter, so that 
the number of workmen will be limited. Cottage pro- 
perty is in great demand in the Hope Valley. 


Sheffield Society of Engineers.—On Saturday evening a 

aper was read by Mr. James Noble upon ‘ Easy 

ethods of Mechanical Calculation,” commencing with a 
brief description of the slide calculator. He showed the 
method of finding logarithms and their use, simple and 
compound proportion, speeding shafts and pulleys, indi- 
cated horse-power of engines, strength of bvilers, rivetted 
joints in iron and steel, contents of cisterns and volume 
of water passing river beds, concluding with some useful 
examples of finding the correct weight of billets and 
sheets, bars of any section, &c., for rolling mills, in 
English and metrical weight. 


Projected Railway Extension to Spalding.—The Eastern 
and Midland Railway Company are surveying at Spalding 
for the purpose of constructing a new loop line to connect 
the line from Lynn to Spalding with the Bourn and Peter- 
borough lines, thus enabling through traffic to be carried 
to its destination without running into Spalding Station. 
The scheme, if carried out, would involve a new bridge 
over the River Welland, and the outlay would be over 
30,0007. 

Trade,—All descriptions of iron continue to show an 
upward tendency. Pig iron has maintained the advanced 
rates during the week, local foundry pigs being quoted 
from 38s. to 48s. at the furnaces. Pig iron bars of ordi- 
nary quality at leading works run from 51, 10s. to 5. 12s. 6d. 
Common hoops are fetching 5l. 7s. 6d. to 5/. 10s., other 

ualities being at proportionate rates, whilst for plates, 
the minimum price is 7/. at the works. Prices of Besse- 
mer ingots are going up, 4/. 15s. being a fair market 
quotation for guaranteed even tempers. Orders for rail- 
way wagon wheels and railway material generally are 
coming well to hand, and taking trade throughout the 
district it is in a prosperous condition. 





NOTES FROM THE SOUTH-WEST. 

Cardiff—The demand for Welsh steam coal is still in 
excess of the supply and the Cardiff market has ruled 
firm, the best qualities having made lls. 3d. ; second 
class, 10s, 6d. to 10s. 9d. ; and best Monmouthshire 93. to 
9s. 6d. per ton. House coal has further improved, and it 
is now 2s. per ton higher than it was in October, 1887. 
Patent fuel has been in good request, and prices have 
been well maintained. Iron ore has been scarcely so 
active; the market has, however, showed signs of return- 
ing strength, and a fresh advance is even anticipated. 
The manufactured iron and steel trades have shown 
strength. Heavy section steel rails have made 4/1. to 
4l. 5s. ; and light section ditto, 4/. 15s. to 5/. 7s, 6d. per 
ton. 


Death of Mr. E. Jenkins, of Penylan.—The death is 
announced of Mr. E. Jenkins, of Penylan, well known 
in Cardiff industrial circles. Mr. Jenkins was born in 
Monmouthshire on November 1, 1834, and at the time of 
his death was within a month of fifty-four years of age. 
His business career commenced at the Uskside Works, 
Newport, then under the management of Mr. John 
Hughes, where, in conjunction with his late partner, Mr. 
Parfitt, he . poortyy a meomtcte of engineering. At the 
conclusion of their apprenticeship these two young men 
came to Cardiff, and in 1857 entered into partnership, and 
started the Hayes Foundry. For some years their place 
of business was the only engineering establishment in the 
neighbourhood, and some important work was executed 
by them, including a number of winding and pumping 
engines for collieries in the Rhondda Valley. After suc- 
cessfully carrying on the Hayes Works for many years, 
Messrs. Parfitt and Jenkins embarked in a new venture 
off Tyndall-street, at the top of the West Bute dock, 
where they built the Tubal Cain Engineering Works, 
which were followed by the Commercial Graving Dock 
Works and the Junction Dry Dock, the whole concern 
being ultimately formed into a limited liability company, 
both Mr. Parfitt and Mr. Jenkins continuing to act as 
managing directors. Two years since Mr. Jenkins, 
while on a visit to Llantrissant, to attend a meeting of 
the directors of the Llantrissant Pipe Works, was seized 
with a fit, from the effect of which he never recovered. 


The Neath Valley.—There is a prospect of another in- 
dustry springing up near Glyn-Neath, as Mr. Roberts, 
one of the managers for Mr. Pritchard Morgan, has com- 

leted arrangements with Mr. J. Vaughan to work the 
ead and silver which is supposed to underlie his estate. 
Samples of the ore have been pronounced satisfactory by 
Mr. Roberts. The ore is to be worked in the parish of 
Ystradfelite, about three quarters of a mile from Pont- 
Neath- Vaughan, Operations were commenced on 
Friday. 

Pembroke Dockyard.—Inquiries are being made at 
Pembroke Dockyard by the Admiralty as to the facilities 
existing for laying down and constructing two ships of 
a larger size than the Nile, which was recently launched 
from the yard. On Thursday the composite gunboat 
Plover was Jaunched from Pembroke Dockyard all-a- 
taut, that is, with all her machinery, &c., on board. 
The Plover was laid down in June, 1887, and she was 
built, under the supervision of the chief constructor, 
Mr. J. C. Froyne. 

A New Station Refused.—Mr. A. G. Verrier, of East 
Bristol, has received a letter from Mr. J. Noble, general 
manager of the Midland Railway, in reply to a petition 
addressed to the directors asking for the establishment of 
a station at Lawrence Hill. r. Noble writes: ‘‘The 
Board of Trade requirements are such that a passenger 
station of even moderate dimensions cannot now be pro- 
vided without incurring a large expenditure, not only in 
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the first cost of the necessary works and signals, but also 
for annual maintenance; and I am desired to inform you 
that my directors do not consider that the additional 
traffic which would be brought to the railway, if a station 
were erected at Lawrence Hill, would justify them in in- 
curring the outlay. They regret, therefore, they do not 
see their way to comply with the application.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was small and the amount of business trans- 
acted was very little. The tone, however, was much 
firmer, owing partly to the news from Glasgow respecting 
the blowing out of furnaces, which will curtail the =~ 
of iron in that district and stop the increase in the stoc 
of warrants. Sellers are very firm in consequence 
though they are not doing much new business, an 
orders from the Continent have slackened in some 
degree, because of the higher freights by sea and 
river. Cleveland ironmasters are all well sold forward, 
and the continued heavy shipments from the Tees are 
on account of orders booked some time ago. Some 
makers will accept a little less than at the commence- 
ment of the month, but most of them ask 35s. per ton 
for No. 3 Cleveland pig iron. There are merchants 
willing to do business at from 3d. to 6d. below this figure. 
Stocks in Cleveland are still declining, and makers are 
encouraged to quote higher rates for delivery over the 
next few months, On Monday night, Messrs. Connal and 
Co., the warrant storekeepers, had instock at Middlesbrough 
251,038 tons of pigiron. This is a decrease of 1142 tons 
on last week. In Glasgow the stock continues to increase, 
Messrs. Connal now having in store at the Scotch centre 
no less than 1,015,354 tons. Residents in the Cleveland 
district consider the proposed syndicate ridiculous. In 
the manufactured iron trade there is more business doing, 
and prices are improving. All the steel works are busier, 
and prices are firmer. Iron ship-plates are 5/. 10s., iron 
ship angles 5/. 5s., common bars 5/1, 2s. 6d., all less 24 per 
cent. The price of heavy rails is 4/., an advance of 
23. 6d. Steel ship-plates are 7/., and angles 6/, 5s. per ton. 

Engineering and Shipbuilding.—In engineering there is 
continued activity, and shipbuilders are as busily em- 
ployed as ever. 


The Wages Question in the North of Enyland Munufac- 
tured Iron Trade.—The North of England Iron Trade 
Board of Arbitration held a meeting at Darlington on 
Monday, and the question of an advance in wages came 
under discussion. It was suggested that the masters con- 
cede an advance of 5 per cent., but, after some discussion, 


the matter was adjourned, and it is anticipated that the | 


whole question will be submitted to arbitration. The 
wages question of Messrs. Bolckow, Vaughan, and Co, is 
practically settled, most of the men having agreed to 
accept an advance of 5 per cent. 


The Coal and Coke Trades.—The coal and coke trades 
are steady, and prices are improving. 





MISCELLANEA. 
Tuk Indian Engineer states that the Sind-Pishin Rail- 
way, though made entirely for military reasons, has yet 
given use to a considerable amount of traffic. 


At a general meeting of the King’s College Engineering 
Society, held on October 16th, Mr. C. E,. Jones delivered 
his presidential address, taking gold-mining for his sub- 
ject. 


According to the Mining and Scientific Press, Australia 
sends 50,000 tons of coal monthly to San Francisco, and 
the great strike in New South Wales will have the effect 
of considerably raising prices in that city. 


The new Swiss patent law will probably come into 
force at the commencement of next year. By this law 
the federal authorities are enabled to grant patents cover- 
ing the right of manufacture throughout Switzerland. 


The machinery trials of the new first-class gunboat 
Pigmy, 6, 755 tons, 1200 horse-power, have proved unsuc- 
cessful, and she has returned to Sheerness Harbour to 
make good defects. 


According to Herr Leonhardt, a German engineer, the 
number of lecomotives in use in German railroads was 
12,450 in the year 1885-86, the average age being 12.49 
years, Fifty engines built previous to the year 1850 were 
— 7 Ing at the date referred to, the oldest of which dated 

rom - 


_ The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending October 14, 
amounted, on 15, miles, to 1,305,575/., and for the 
omnes _ period of 1887, on 15,9073 miles, to 
1,264,368/., an increase of 92} miles, or 0.5 per cent., and 
an increase of 41,207/., or 3.2 per cent. 


A large irrigation scheme is proposed at El Paso, Texas. 
A dam 60 ft. high is to be erected across the Rio Grande 
a few tiles above the town, by which 50,000 acres of 
land, very little of which is cultivated, will be submerged 
and the water impounded be rendered available for irriga- 
tion purposes for 50 miles down the valley. 


, Preparations are being made at Sheerness for strengthen- 
ing the armament on the centre bastion, which commands 
the entrances to the Thames and Medway. The work 
for some years past has been armed with 64-pounders 
only, but two 10-in. 30-ton breechloading guns are now to 
ve aah, the carriages for which have already been 





The Committee of the United States Master Mechanics’ 
Association a a to consider the proper size for loco- 
motive boilers has, in its report, given the following rule 
for cylinders with a stroke of 24 in. : 

H=5.8 A. 


Where H = heating surface in square feet and A is the 
area of one piston in square inches. 


According to the Courier dela Meuse, the Royal gun- 
powder factory at Wetteren has succeeded in poses 
variety of gunpowder equal in all respects to the Le 
powder, about which the French authorities maintain 
such a mystery. This new production has received the 
name of paper powder, and its ballistic properties are 
much superior to those of ordinary gunpowder, and there 
is, moreover, a complete absence of fouling. 


The Committee on Small Arma has reported favourably 
on an invention by Major Horston, of the Canadian Army, 
for the conversion of Martini-Henry rifles into magazine 
guns. The invention has been tested at Enfield during 
the past four or five months with satisfactory results. It 
is stated that the whole of the surplus stock of Martini- 
Henrys could be converted within twelve months at a cost 
of less than 250,000/. 


A new surveying vessel is shortly to be added to the 
Navy to take the place of the Pioneer, which has been 
condemned as unfit for service. The new boat is to be 
built by the Naval Construction and Armaments Com- 
pany, of Barrow, and will be named the Research. She 
is to have a displacement of 520 tons, and to be fitted 
with — of 450 horse-power. Her cost is estimated 
at 25,0237. 


Herr Ludolff, a German engineer, has patented the 
following method of securing wood flooring to concrete: 
Two or three days after the cement has been laid down, 
and whilst it is still damp, thick sheets of jute are nailed 
to the floor with wrought-iron nails 2in. long and 4 in. 
apart. After the floor has completely dried, the par- 
quetting or herring-bone parquetry is fastened down by 
means of the well-known paste of cheese and lime, 


In a recent article in Scribner’s Magazine, Professor 
Arthur T. Hadley, the author, values the railroads of the 
world at from twenty-five to thirty thousand million 
dollars. He further states that this probably represents 
one-tenth the total wealth of civilised nations, and one- 
fourth if not one-third of their invested capital. It is 


‘doubtful whether the aggregate plant used in all manu- 


facturing industries can equal it in value. The capital 
engaged in banking is but a trifle beside it. The world’s 
whole stock of money of 7 kind—gold, silver, and 
paper—would purchase only a third of its railroads. 


The Japanese Government has placed an order with 
essrs. J. and G. Thomson, of Clydebank, for the con- 
struction of a new cruiser to replace the Unebi-Kan, 
which was lost in the China Sea on her voyage out from 
Europe. The new cruiser, which will called the 
Shiddo-Kan, will be of the following dimensions: Length 
between perpendiculars, 300 ft.; breadth, 41 ft.; the 
displacement will be 2400 tons and the speed 19 knots ; the 
normal coal supply will be 221 tons. The armament is 
to consist of eleven 12-cm. guns and three torpedo tubes, 
as well as a number of machine guns. 


It is difficult to measure the total resistance of a large 
battery of accumulators owing to the smallness of this 
resistance and the high electromotive force of the battery. 
Mr. J. D. Dallas has, however, pointed out a method of 
overcoming these difficulties by bape yon | up the battery 
when composed of an odd number of cells, so as to form 


two batteries, one consisting of a cells, and the other 


of “=1, The resultant electromotive force is then that 
due to a single cell, and the resistance can easily be de- 
termined. 


The keel plate of the Barham, a third-clazs protected 
cruiser of a special type, was laid on the blocks at 
Portsmouth this week. Although resembling in most 
respects the B class of cruisers, the Barham and her sister 
ship Bellona will exceed them allinsize. Their displace- 
ment is 1800 tons, as compared with 1580 tons of the 
Barrosas, and their speed will be increased from. 16} to 
bee knots. The Barham will be propelled by engines of 

horgee-power, and will carry six 36-pounders and a 
number of quick-firing guns. Rapid progress will be 
made with the building of the ship, as a large amount of 
work has been prepared, and only requires placing in posi- 
tion. 

It is satisfactory to learn from a report just issued by 
the Foreign Office that the trade of the British empire 
with Japan is, so far as imports into that country are 
concerned, increasing both absolutely and relatively. In 
the total volume of trade the share of Greater Britain, 
exclusive of the East Indies, was 4,645,347/.; Hong Kong 
and China, 8,314,299/. ; East Indies and Siam, 1,156,541/. ; 
the United States, 4,080,384. ; France, 1,980,653. ; and 
Germany, 967,977/. Of the imports, the British empire 
was responsible for three-fourths, whilst the United States 
takes nearly half of the exports. The total foreign shippin 
during 1887 amounted to 1,669,186 tons, 1,032,662 o 
which carried the British flag, whilst 279,776 tons were 
German, 146,651 belonged to the United States, and 
144,961 were French. 


The number of miles of railway opened for traffic in all 


India on March 31 this year was 14,383, of which 3911} 
belonged to guaranteed companies, 653? to assisted com- 


panies, 8994 to the State, and 824 to native States. The 
number of miles opened at the end of the different years 
since 1884 was as follows; 1884, 10,7843; 1885, 11, ; 











1886, 12,376; 1887, 13,390}; 1888, 14,383. There has 

mn a decrease in the guaranteed lines by purchase for 
the State lines. The total mger traffic has increased 
year by year from 58,875,918 in 1882 to 95,411,779 in 1887, 
and that of goods from 14,833,243 tons in 1882 to 20,195,677 
in 1 The receipts, which in 1882 were 153 million 
rupees, reached 184.6 in 1888, and the working expenses 
in the same Poa respectively were 76.6 and 91 millions 
of rupees. The progress of the telegraphs has been even 
greater still; the 17,600 miles of line, 42,011 miles of wire, 
249 offices, and 1,371,909 messages of 1878 have grown in 
1887 to 30,034 miles of line and 86,891 of wire, 699 offices, 
and 2,534,685 a. But the receipts do not yet equal 
the expenditure, although the former have doubled in the 
ten years. In 1878 the figures for receipts and expendi- 
ture were 3,4 and 4.7 million rupees; in 1887 they were 
6.9 and 7.1 millions. 


The attempt being made under English auspices to tap 
the trade of Siberia by the water route of the Kara Sea and 
the Yenisei has suggested to several Russian authorities 
interested in that province alternative schemes intended 
to retain for Russian merchants exclusively the advan- 
tages that must accrue from exploiting the immense 
natural resources of Siberia. A brief summary of these 
will not be devoid of jical interest. First among 
these authorities comes M. Sibiriakoff, who was originally 
an ardent supporter of the water route from the north, 
but this idea he has now given up as chimerical. As the 
necessary consequence he has become the exponent and 
champion of communication by land. M. Sibiriakoff claims 
to have discovered in the Ural chain, between the basins 
of the Obi and Petchora, a pass 100 versts broad, which he 
has utilised for some time for the carriage of goods into 
the Petchora district. This route has not met with much 
favour from Russian critics on account of its distance 
from the sea and for lecal reasons. A more favourable 
reception has been accorded to the scheme of M. Golokh- 
vastoff, who has already obtained the necessary authority 
to make a preliminary survey. This is based on the con- 
struction of a railway from the village of Obdorsk, on 
the Little Obi, proceeding in a western direction across 
the Ural at a height of about 600 ft. above thesea, It 
would also cross the River Ussa, reaching the sea, vid 
Tundra Bolschozemelsk, to the north of Belkow Noss, 
It is said that no difficulty is to be encountered on the 
400 versts of this railroad, and that fuel is plentiful. On 
the other hand, the railway could only be worked for 180 
days in the year, but the advocates of this route estimate 
that during that period 30,000,000 pouds (36 ib.) of mer- 
chandise could be conveyed along it. The great difficulty 
is to find a suitable port on the Arctic Ocean. Expedi- 
tions are to be sent out by the Russian Geographical 
Society next spring with a view of making a suitable 
selection. 





Composite CARRIAGE; GREAT SOUTHERN AND WESTERN 
RaILwayY OF IRELAND.—We are requested by Mr. H. A, 
Ivatt to state that the composite carriage illustrated in 
our last issue on page 379 was not designed by him, as stated 
in our description, but by his predeceseor, Mr. Aspinall. 





TriaL OF A New Torpepo Boat ror THE INDIAN 
GOvVERNMENT.—A first-class torpedo boat built by Messrs, 
Hanna, Donald, and Wilson, Paisley, for the Indian 
Government, has lately been tried on the measured mile 
in the Gareloch (in the estuary of the Clyde) under the 
supervision of Government officials, and attained results 
in excess of the stipulated speed. The mean speed was 
about 214 knots an hour with the engines working over 
380 revolutions per minute. On Saturday last there was 
an unofficial trial of s on the measured mile at Skel- 
morlie, which is f er down the Clyde, and more in 
“the open.” The weather conditions were favourable, 
there being little or no wind and acalm sea ; but there was 
a thick haze. Four runs were made on the mile, one 
of them in 2 min. 52 sec., another 2 min. 56 sec., and 
the mean of the four gave a speed of over 204 knots; but 
the engines were not worked up to full power, the highest 
speed being less than 365 revvlutions, e vessel is 
130 ft. long, and is built of galvanised steel, everything 
having been made to minimise weight, with of course a 
due attention to strength and durability. The hull is 
divided into fourteen compartments, in several of which 
there are ejectors for pumping water. The boiler is pro- 
tected by the bunkers being arranged on either side and 
across the forepart. The boiler is of the locomotive 
ty » working to a pressure of 180 lb. per square inch. 

orced draught on the closed stokehold system is in 
use. The firebox is of copper. The engines are of 
the triple-expansion type, with inverted direct-acting 
cylinders, the valves being worked by Joy’s patent 
gearing. The arrangement economises space. The 
propeller, which is of steel, has only two blades. For 
raising steam only fresh water is used, a tank of 
galvanised steel capable of holding a ton of water, being 
placed in the engine room, and in addition to affording 
protection, is so shaped as to make a seat for the engine- 
men, The distillation is effected by Mr. John Kirkaldy’s 
apparatus. Electric light is generated by a Giilcher 
dynamo, placed forward. The steering of the rudder, 
which is on the balanced type, is effected by Pefer’s patent 
gear, which is very compact and is fixed to the bulkhead 
in the engine room. It is controlled from deck and from 
two conning towers made of iron }in. thick, the one 
forward and the other aft. The —- tuo, can be 
effected direct without the steam gearing. To each of the 
conning towers there will be fixed two torpedo tubes, to be 
fired in any direction, and at the bow there will be a 
fifth, The other armament will probably consist of a 
couple of three-pounders, and two or three Nordenfelt 


guns, 
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COALOWNERS AND COALMINERS. 

On the eve of a probable strike of miners through- 
out several of the leading coal-producing districts in 
the United Kingdom, it is important that the parties 
to the threatened struggle, and the general public, 
whose welfare is so much at stake, should know 
something of the conditions under which the coal- 
mining industry is carried on at present, as com- 
pared with its circumstances both in foreign coun- 
tries and in previous periods. The first considera- 
tion that crops up in the course of the inquiry is 
that of the cost of labour in relation to the selling 
price of the coal produced. It is difficult to con- 
vey information on this point that would not be 
liable to mislead. To begin with, the rate of 
wages paid for mining coal is not in any two 
districts exactly the same, even for producing 
the same class of coal. Northumberland and 
South Wales, for example, come into direct 
competition with each other as steam coalfields, 
and yet their wages rates are very different, 
Wales not paying much over one-half the average 
rates paid in Northumberland. Wages, moreover, 
do not now form so considerable a part of the 
total cost of raising a ton of coal as they did some 
years ago. In the days when coals were not sub- 
ject to the provisions of a Miners’ Regulation Act, 
and when every coalowner followed his own devices 
as regards the method of working, the number of 
shafts employed, the condition of the air-ways and 
machinery, the number of hours of labour, and 
many other matters that are now controlled by 
statutory enactments, wages formed all but a frac- 
tion of the cost of raising the mineral. It is entirely 
different now, when the coalowner is hampered and 
dogged at every step by Acts of Parliament, which 
have compelled him to undertake heavy expendi- 
ture not dreamt of a few years ago, and have 
thereby added some 10 or 15 per cent. to the cost 
of a given output of fuel. 

Another matter that complicates the estimation 
of the wages paid to miners at any specified time is 
the fact that they are not paid by the shift or turn 
of so many hours, but by the amount of work 
accomplished, and this work is both different in its 
character and is called by different names in different 
districts. In the North of England, for example, 
the men who hew the coal are paid one price for 
‘* winning headways,” another for ‘‘narrow boards,” 
a third for ‘‘ holing walls,” anda fourth for ‘‘ cross- 
cuts.” In other words, their remuneration differs 
according to the part of the mine in which they 
happen to be working, and the particular descrip- 
tion of work on which they happen to be employed. 
When, therefore, it is stated, as it frequently is, 
that in such a district the miners are paid so much 
per day, this is an incorrect way of expressing the 
facts, and one that is calculated to convey entirely 
erroneous impressions. Only acomparatively small 
handful of men are paid by the day. The general 
arrangement is to pay so much per measure of work 
done, and as no two men have precisely the same 
capacity for work, so no two men are likely to earn 
exactly the same wages. 

The circumstances of the coalowners are equally 


09| liable to variation, so that it is an egregious error 


to suppose that all mines are making approximately 
the same profits, or otherwise participating in 
identical results. The cost of ‘‘ winning” or de- 
veloping a colliery may vary from 50,0001. to 
500,0001., without the capacity of production being 
materially affected. A not uncommon method of 
estimation among mining experts is to assume that 
a capital of 200,000/. will require to be expended 
for an annual output of 400,000 tons; or, in 
other words, that each ton of annual output re- 
presents 10s. of invested capital. But this, after 
all, as every coalowner knows, is both an em- 
pirical and arbitrary method of calculation. As 
a matter fact, no man who begins to sink for 
coals, knows what he may require to expend 
before he has finished his explorations. There is a 
constant liability to meet with quicksand, with 
vast feeders of water, with dislocations of the seam, 
and with other accidents. Many colliery under- 
takings that were started with a fair promise of 
success, have had to be abandoned, after a ruinous 
expenditure, because of unforeseen difficulties that 





could not be conquered. But even if the colliery 
is sunk and set to work, there is always more or 
less difference in the character of the seams, which 
may represent handsome profits or considerable 
loss. Hence it is impossible to calculate even ap- 
proximately what is the total amount of capital 
sunk in the trade, or the average rate of profit 
made in any particular district. 

Subject, however, to these reservations, we may 
now attempt to offer a few returns, collected from 
official sources, of the general rate of wages paid to 
miners in different districts. Taking colliers, or 
hewers, the rates are approximately as follows : 


Per Week. 

a & 
Manchester ... 27 5 
Wolverhampton... 22 0 
North Staffordshire 24 0 
Durham County 27 0 
Swansea 26 0 
Glasgow 25 3 


These are the highest wages paid in the trade, 
except to overmen. They are paid in respect of an 
average shift of eight hours. In general, the wages 
paid to hewers correspond closely with those paid 
to skilled artisans, such as joiners and enginemen, 
in the same district. The hewer, indeed, is the 
skilled labourer of colliery work, and he is also, at 
the same time, the most numerous class of opera- 
tive, there being usually from 50 to 54 hewers in 
every 100 hands employed in and about a coal mine. 
The character of a hewer’s employment, however, 
unlike that of an artisan in general, is not only 
disagreeable and irksome, but very dangerous as 
well. The number of lives lost in our coal mines 
during the fourteen years ended in 1887 was 
15,310. This was an average of about 2.2 per 1000 
persons employed. No record is kept of the number 
of casualties that are not fatal, but the number of 
men who are injured by falls of sides or roofs, by 
accidents in shafts, by irruptions of water, explo- 
sions of gunpowder, contact with machinery, over- 
winding, and otherwise, is legion. No one, there- 
fore, who has considered the actual circumstances 
of the employment in which they are engaged, is 
likely to cavil with the wages now paid to coal- 
miners as being excessive. 

But the question is not whether the coalminers 
are now sufticiently well paid, but whether there is 
any margin for allowing them more without serious 
detriment to the coal industry of the country. At 
the present time we not only have one coal-pro- 
ducing district competing with another, and in 
many cases with every other, but with the coal in- 
dustries of Germany and Belgium as well. In both 
of these countries the rates of wages are much 
lower than in our own. In the district of Mons 
the wages of the coal hewer have advanced from 
10d. a day in 1812 to 1s. 8d. in 1836, 2s. in 1856, 
2s. 5d. in 1866, and 2s. 10d. at the present time. 
In Germany the miners are paid somewhat more 
than this latter figure, but in the Westphalian and 
Saarbriick coalfields 3s, 6d. is an exceptionally high 
rate. The miners of this country, favoured by 
more suitable seams of coal, can produce a higher 
average annual quantity than those of Continental 
countries, which redresses the balance to a con- 
siderable extent. But it would require only a very 
small margin of difference in the cost of production 
to create a real disadvantage in the case of English 
coal districts. 

The rate of wages paid in the United Kingdom 
have not been much varied since 1880. The min- 
ing community has not, however, been unpros- 
perous on the whole. Very few families in the 
coal districts are dependent on one wage-earner 
alone. Where there are no sons at work, there 
are generally lodgers, so that each household re- 
presents the earnings of two to four persons. In 
many districts, the miners enjoy ‘‘ privileges” in 
the form of free houses, coals, and medical at- 
tendance, besides their wages. Their work is not 
exceptionally unhealthy, not nearly so much so 
as the work of stonemasons, cutlers, and some 
other crafts. Employment is steady, and is not 
liable to be interfered with, like that of many others 
by inclement weather, by sudden fluctuations of 
demand, and other causes. They can, to a large 
extent, control the amount of their own earnings, 
according as they work industriously or the re- 
verse, and as a matter of fact, there is in some 
years a difference of fully 30 per cent. in the per 
capita quantities they turn out, as compared with 





others. 
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THE DEPTFORD ELECTRIC LIGHTING 
STATION. 

Lonpon is within a measurable distance of having 
an electric lighting station which will compare in 
size and in lighting power with one of its great gas 
works. The new establishment which is being 
built at Deptford by the London Electric Supply 
Corporation is conceived on a scale far beyond any- 
thing ever yet attempted in Europe or America, 
and is being executed with a solidity and complete- 
ness perfectly new to electrical undertakings. A 
survey of its unfinished buildings impresses 
the spectator with the idea that the period 
of experiment and tentative advance has passed 
away, so far as the Supply Corporation is con- 
cerned, and that the production of electricity 
has entered into the condition of a staple industry of 
which every phase is perfectly well understood, and 
in which the profits will be in proportion to the judi- 
cious expenditure of capital, and the reduction of 
working expenses. One would imagine from the 
large sums which are being laid out, and from 
the confidence of the promoters, that the plant to 
be erected was only an improved and somewhat 
enlarged copy of some existing plant, just as the 
engines of each new Atlantic liner are one step in 
advance of those of the previous boat. Such a 
supposition would be a complete error. The new 
electrical machinery is so enormous as compared 
with anything in existence, that it may be deemed 
a perfectly novel creation, a monument to the con- 
fidence reposed by the directors in their engineer, 
Mr. 8. Z. de Ferranti. Each of the main dynamos 
will be capable of absorbing more than 10,000 
horse-power, and of feeding 200,000 incandescence 
lamps of 10 candle-power each. Two such dynamos 
are to be put down at once, and two more are 
looked forward to in the future, when the four 
will be able to feed the enormous number of 
800,000 lamps. A pair of so-called small engines, 
giving 3000 electrical horse-power, are now 
ready for erection, and will drive two dynamos 
which will supply the current for the present, and 
eventually will be used for the day service. Build- 
ings are nearly erected to contain all this machi- 
nery, with the boilers, condensers, pumps, and 
other accessories, while the plans provide for a 
future extension equal to or greater than the pre- 
sent undertaking. The site of the works has been 
fixed at Deptford to enable them to be built on the 
banks of the river, and also because the South- 
Eastern Railway offers a very convenient route by 
which the mains may be led to the City and to the 
West End, and, in fact, all over London by connec- 
tions with the Brighton, Chatham, and District lines. 
The distance of Deptford from the parts of the metro- 
polis where the electric light may be expected to be 
most freely used—from the theatres, clubs, man- 
sions, and fashionable shops—becomes of no moment 
when we learn that the current is to have an electro- 
motive force of 10,000 volts, and that the loss in 
transmission will be only 3 per cent. It is not 
proposed to carry this enormous potential into the 
general distribution network. At various points 
transformers will be placed to reduce it to 2400 volts, 
the standard pressure of the Grosvenor Gallery 
system, to which the new plant will be connected. 
Again, in each consumer's premises another trans- 
former will reduce the volt e to 100 or 50, or 
whatever may be required. Thus there will be two 
transformations dealing with many thousands of 
horse-power. The whirligig of time has not been 
long in bringing Messrs. Gaulard and Gibbs their 
revenge (in an abstract sense) over the electricians 
who scoffed at their secondary generators at the 
Aquarium, when scarcely a scientific journal, except 
ourselves, would treat their invention in a serious 
spirit. 

POF the dynamos by which this immense amount 
of electric energy is to be geierated, we can say 
but little at the present, as Mr. Ferranti has not 
yet got all his patents complete. The two smaller 
ones are to be driven by forty cotton ropes, each 
5 in. in circumference. The larger ones are to be 
driven direct, each armature forming the flywheel 
of two pairs of inverted tandem compound engines 
which supply the power. Each engine will have 
cylinders 44 in. and 88 in, in diameter respectively, 
with a stroke of 6 ft. 6 in., and will work onto a 
crank at one end of the shaft on which the armature 
is built. This shaft will be 36 in. in diameter in 
the body, and 28 in. in the bearings, and will run 
at 60 revolutions. The armature itself will be 45 ft. 
in diameter, and the height of the engines from the 








ground will be 46 ft. Itis not proposed to erect these 
engines completely at present. One pair of cylinders 
with their rods and fittings will be left off until 
the demands of consumers require the additional 
power. For the mean time each of the two large 
dynamos will work only at half power, and will be 
driven from one side only. All the engines are 
being built by Messrs. Hick, Hargreaves, and Co., 
of Bolton. The steam is to be supplied entirely 
from Babcock and Wilcox boilers, and is to be used 
at a pressure of 200 lb. on the square inch. Boilers 
equal to 24,000 horse-power are provided for in the 
present arrangements. The building in which they 
are to be placed measures 195 ft. by 70 ft., and 
is arranged in four stories. At the bottom 
come the flues by which the gases are con- 
ducted to the smokestacks at each end. There 
are also provided channels for feed and steam 
pipes, for pipes for compressed air for urging the 
fires if a sudden call is made for great additional 
power, and for many other purposes. The next or 
ground floor contains boilers, and over these is 
another floor of boilers, the upper story being a 
coal store of a capacity of 4000 tons. The boilers 
are divided into groups of six, and each group will 
have its own flue, the smokestacks, which measure 
24 ft. by 18ft., being separated into four parts by 
division walls. Green’s economisers are placed at 
the bases of the chimneys, and the hot gases can be 
passed through them or not as desired. 

The premises occupy a site of four acres on the 
bank of the Thames. On the wharf stands a 50- 
ton crane for unloading the machinery, and a sub- 
stantial railroad runs from the crane right through 
the ground. The building measures 210 ft. by 
195 ft., and is nearly 100 ft. high to the riuges. It 
is divided into a boiler-house 195 ft. by 70 ft., and 
two engine-houses each 195 ft. long, 66 ft. wide, 
and 85 ft. high. In each engine-house there is a 
travelling crane, one being capable of lifting 25 tons 
and the other 50 tons. The present building by no 
means exhausts the ground space. It can be ex- 
tended both ways—towards the river to accommo- 
date additional boilers, and in the opposite direc- 
tion forthe engines. The enormous total of 120,000 
horse-power can be provided, if necessary, without 
crowding. 

From the building the current will be carried 
in mains of peculiar construction. These will each 
consist of two concentric copper tubes, the inner 
one being ;3, in. in diameter and 33; in. bore, and 
the outer 2,°; in. in diameter, and the same sectional 
area as the inner. The space between the two will 
be filled with dielectric, and the outer tube will be 
joined to earth at frequent intervals. This con- 
ductor will be constructed in 20 ft. lengths, and 
will be put together with a special joint with the 
same readiness that water pipes are erected. It 
promises complete immunity from accident in spite 
of the fact that the current will be able to spark 
through 2 in. ofair. The outer envelope will always 
be at zero potential, and even if it be cut or broken 
the probability is that the two conductors will be- 
come short-circuited, and will cause the safety fuze 
at the engine-house to be immediately burned 
down. 

It is impossible to hide from one’s self the fact 
that this undertaking of the Supply Corporation 
represents an immense step in advance of anything 
yet attempted, and that it carries with it many risks 
and chances of failure. But, at the same time, no 
one has so much experience in this class of work as 
they—-how much experience they have no one knows 
but themselves, for they have been most reticent in 
all which regards their Grosvenor Gallery station. 
Already they have 33,000 lamps and 80 miles of 
mains in action under conditions which are far from 
being as favourable as those which they are now 
creating, and we may be certain that this network 
has not been supplied without the solution of many 
difficult problems. The past renders them sanguine 
for the future. They certainly deserve success, and 
should it come the lion’s share of the honour will be 
due to Mr. Ferranti, who has been engineer, elec- 
trician, and architect to the whole enterprise. 





FRENCH EXHIBITIONS. 

THE idea of grouping together all kinds of raw 
and manufactured products, within a limited space 
accessible to the public, is in one sense as old as 
commerce itself. Fairs and markets were the first 
means by which this very general want was sup- 
plied. Most of these have to-day decreased in 
importance ; the fair of Beaucaire, for example, 


which fifty years ago maintained enormous propor- 
tions and attracted very great crowds of people, 
has disappeared completely, on account of the in- 
creased facilities in communication, but others still 
exist in countries where railways have not yet 
reduced distances; the celebrated fair of Nijni 
Novgorod is an example of these. Under the 
altered conditions inseparable from progress, the 
fair of old times has changed its character; it has 
become less local and wider in its scope, until 
under the influence of competition the contagion 
of example and the ever-increasing struggle for 
money, it has grown into the Exhibition of to-day, 
industrial, universal, local, sectional, national, or 
international. 

In France the first modern exhibitions date from 
1798, so that that of 1889 will be almost the 
centenary of the creation of the commercial move- 
ment so active to-day. The minister of the interior 
of that period, Francois de Neufchateau, called 
together the leading manufacturers and artists of 
the time, on the anniversary of the foundation 
of the republic. Twelve amongst their number, 
selected on account of their prominent position 
and well-known capacity, were appointed to form 
a jury of eight members. This Exhibition brought 
together 110 exhibitors, and lasted during three 
days; it was of a very rudimentary character 
and was held in the Champ de Mars in a building 
formed of sixty arcades, in the middle of which was 
a temple reared in honour of the Genius of Industry. 
In 1801 and 1802 the second and third Exhibitions 
took place in the principal courtyard of the Louvre; 
they were kept open during a week, and had 220 
and 540 exhibitors, respectively. At the Exhibi- 
tion of 1798, the awards were limited in number 
and ranked under two degrees of merit. In 1801 
and 1802 the system of gold, silver, and bronze 
medals, and of honourable mention, which has been 
followed since those dates, was adopted. The 
fourth Exhibition contained 1422 exhibitors. It 
was held in 1806 on the Esplanade des Invalides, 
and was kept open during twenty-four days. We 
must pass on to 1819 to find the record of the suc- 
ceeding Exhibition. The Empire had then other 
pre-occupations than that of stimulating industry, 
unless indeed it had a bearing upon military re- 
quirements. During the first Restoration, three 
Exhibitions were held, in 1819, in 1823, and in 1827, 
in the galleries of the Louvre. An almost equal 
number of exhibitors took part in each of these— 
1662, 1648, and 1795, respectively. The next Ex- 
hibition was to have been held in 1831, but it was 
postponed until 1834 on account of political events. 
On this occasion there were erected on the Place 
de la Concord, four rectangular timber structures ; 
exhibits were accepted only after examination and 
approval of a jury. There were 2447 exhibitors on 
this occasion. Another Exhibition was held in 
1839 on the Champs Elysées at the Carré Marigny ; 
it was repeated in 1844 on the same spot, 3381 
exhibitors having taken part on the former occasion, 
and 4137 on the latter. Five years later some far 
more important buildings, better finished, and 
having architectural pretensions, were erected in the 
same place, and attracted 4615 exhibitors. The cost 
of the Exhibition of 1798 was 2400I. ; that of 1849 
was 36,0001. Up to this date all these enterprises 
had been strictly national. In 1798 only 16 depart- 
ments out of 98 had replied to the invitation to 
contribute ; in 1839, excepting the department of 
the Lot, all had entered into competition. In 1844 
neither the Lot nor Corsica participated ; in 1849 
Algeria made its first appearance as an exhibitor. 

It was this country which set the example of 
International Exhibitions, by the World’s Fair 
of 1851; it is claimed that France had the idea of 
such a celebration in 1834, but it was not put into 
execution. The Exhibition of 1855 at Paris was 
the first of its kind held in France on a magnificent 
scale. The Palais de ]’Industrie on the Champs 
Elysées was built specially for this event. A vast 
gallery occupying the border of the Seine was de- 
voted to machinery ; the Fine Arts were represented 
in a palace on the Avenue Montaigne ; the Champs 
de Mars was devoted to the show of live stock. 
The success of the Exhibition of 1855 was very 
marked ; there were 5112 exhibitors, of whom 
2711 were French, in the Fine Arts section ; 18,842 
exhibitors, of whom 9637 were French, in the in- 
dustrial and agricultural sections, and there were 
5,200,000 visitors. For the first time admission was 
not gratuitous. 

With the Exhibition of .1867 a new period of 





organisation commenced ; every one remembers the 
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striking success which attended this Exhibition, 
and which was visited by more than’ 10,000,000 
people. The buildings erected were very extensive 
and costly. The Trocadero, until then waste ground, 
was transformed ; the Champs de Mars was prepared 
to receive an elliptical palace entirely of iron, 
around which were arranged a large number of 
pavilions, each forming a miniature Exhibition. 
The mode of classification was original; each nation 
had a sector bounded from the centre by two radial 
passages ; concentric galleries divided the exhibits 
into classes. The cost of the structures was 448,000/., 
and the sale of old materials after the Exhibition 
realised 400,0001. 

A different system was decided upon in 1878. 
The exhibits of that year grouped in an enormous 
palace, had an air of uniformity, and consequently 
somewhat of monotony ; gaiety had to a large 
extent been sacrificed to grandeur. The success of 
the Exhibition was a brilliant one, as was proved 
by the 12,000,000 visitors, but the lesson taught 
on that occasion has not been lost. When the time 
came to decide on the plans for the Exhibition of 
next year, it was decided not to follow the same 
method, but to substitute for the compact system 
inseparable from heaviness of effect, a scattered plan 
which not only produces a far more pleasing result, 
but which greatly assists the visitor in mentally 
classifying the exhibits, and obtaining a more co- 
herent and useful idea of the whole. 

Great universal and international exhibitions in 
their modern form, involve enormous expenditures 
to the government of the country in which they are 
held, as well as great sacrifices to the exhibitors 
who too often find that results do not pay them for 
their outlay in time and money. The public, too, 
commences to be somewhat weary of these vast 
undertakings, and there are good grounds for 
supposing that the Paris Exhibition of next 
year will be the last that will be held for a 
long time to come, on such a scale and of such 
magnificence. In this country sectional exhibitions 
seem to have replaced those of a universal character, 
but even these appear to have had their day with us, 
and manufacturers and the public alike would hail 
with a feeling of relief, the knowledge that we had 
done with them foratime. In France, however, 
this class of Exhibition hasnot yet run its course, 
and in that country probably we may look to see 
many of them held for a long while to come. 

It is a matter beyond discussion that Paris, of 
all cities in the world, is best suited for great 
universal and international exhibitions, and there 
is little doubt that the 13,000,000 visitors, upon 
whose attendance the estimates of outlay and re- 
venue have been based by the administration, will 
be exceeded. Apart from the question of profit 
and loss to the promoters and exhibitors, there can 
be no doubt of the general good which international 
exhibitions have conferred upon the world. They 
have served to extend knowledge and promote 
education to a degree impossible in any other way ; 
they have created new markets and have developed 
old ones ; have stimulated competition, energy, and 
ingenuity ; and they have broken down in a large 
measure the barriers of ignorance and prejudice 
between one nation and another. 

Many governments have found in the date of the 
approaching Paris Exhibition a reason for refrain- 
ing to participate ; but we think it must be acknow- 
edged by all, that from the horrors which con- 
vulsed France in the years following 1789—horrors 
directly caused by long years of the foulest oppres- 
sion of a long-suffering race—a new era dawned—in 
blood and torture, it is true, the natural reaction 
of what had gone before—but which as time went 
on was found to have been the inauguration of a 
social régimé under which all true modern civilisa- 
tion must of necessity exist. 





THE BREWERS’ EXHIBITION. 
THe tenth national Exhibition and Market of 
Machinery Appliances and Products for the use of 
Brewers, Malsters, Distillers, and others, was 
opened in the Agricultural Hall, Islington, on 
Monday, the 22nd inst. The show contains but 
little of interest from an engineering point of view, 
and what is of interest is not in general remarkable 
for its novelty, The most striking exhibit is pro- 
bably that of the Anti-Friction Conveyor Com- 
pany, who, in addition to other specialities, show 
an ice-making plant at work. This is an ammonia 
machine, and at the time of our visit was being 
driven by a Davey-Paxman semi-portable en- 








gine. There are two ammonia pumps attached 
to the same bedplate, and driven by disc cranks 
attached to the same crankshaft, the latter being 
fitted with a large belt pulley by which the whole 
is driven ; the general arrangement having very 
much the appearance of an ordinary horizontal 
steam engine. Either pump can be disconnected 
and the other worked alone without loss of am- 
monia, giving great security against a complete stop- 
page of the machinery. On leaving the pumps the 
ammonia in a liquid state passes through a large 
cooler, very like a surface condenser, and in this, 
as is usual, the ammonia and cooling water flow in 
opposite directions. On leaving the cooler the 
ammonia is sucked through a number of pipes 
placed in a tank of large dimensions containing brine, 
back to the pumps from which it starts again in 
anew cycle. In its passage through the brine tank 
the ammonia expands, andin doing so cools down 
the surrounding liquid to some degrees below 
freezing point. The water to be frozen is placed in 
a number of deep narrow vessels of galvanised iron, 
apparently about 12 in. by 2% in. by 40 in. deep. 
Twelve of these vessels form a set, which is handled 
by a crane specially designed for the purpose, and 
with this all the operations of filling, emptying, and 
traversing the set from one of the tanks to the other 
can be performed very conveniently. A set is 
placed on at one end of the tank and is moved 
gradually forward to make room for others put in 
behind, till after some hours, from four to six, it 
reaches the other end of the tank, when its contents 
are found to be frozen solid. To loosen the ice from 
its containing vessel the whole set is dipped for a 
minute or so in a tank of hot water, after which the 
ice can easily be tipped out. The machine is said to 
be capable of producing 15 to 20 tons of ice daily. 

There is a good show of gas engines, four manu- 
facturers being represented. Messrs. Crossley Bro- 
thers, Manchester, exhibit three of their Otto gas 
engines, ranging in size from a domestic motor 
capable of indicating ? of a horse-power to a two 
horse-power Otto gas engine, capable of indicating 
four horse-power. These engines are so well 
known that it is impossible to say anything 
new about them, though their neat design and 
high finish always excite the admiration of en- 
gineers. The largest exhibit of this character 
is that of Messrs. J. E. H. Andrew and Co., 
of 80, Queen Victoria-street, London, E.C., 
who show a } horse-power and a $ horse-power 
‘* Bisschop” gas engine and three Stockport gas 
engines, which were remarkable for their very 
noiseless running. The largest of these engines 
was of 8 horse-power, specially adapted for electric 
lighting. The British Gas Engine and Engineering 
Company are exhibiting Atkinson’s patent ‘‘Cycle” 
engines, which owing to their great economy and 
very perfect regulation are well adapted to electric 
lighting. With regard to this latter particular the 
current was in our presence switched suddenly on 
and off from a dynamo driven by a one horse-power 
Cycle engine, without the slightest apparent change 
in speed, and there can be but little doubt that the 
fact of having an ignition every revolution must 
give this engine a considerable advantage in this 
regard. Messrs. Dick, Kerr, and Co. exhibit their 
Griffin gas engines, the largest shown being a 
6 horse-power horizontal double-acting gas engine 
for electric lighting. They also show a number of 
vertical engines of the same type, but single instead 
of double-acting, the general appearance and work- 
manship being in all cases very good. 

With regard to the minor exhibits we were much 
struck with a new copying machine by Messrs. 
William Bland and Co., of Grey Friars, Leicester. 
This machine is of English origin and of very neat 
design. The copy requires to be written in a special 
but very free flowing ink, and is transferred to a 
strip of gelatine, which is wrapped round acylinder 
about 43 in. in diameter. This cylinder is rotated 
by a handwheel and gearing, and is in contact with 
an inking roller, which, however, will not transfer 
its ink to the gelatine except where the latter has 
been in contact with the ink of the copy. As this 
cylinder rotates sheets of paper are fed under it as 
in a printing machine, and being pressed against 
the printing roller by another one covered with 
rubber, the ink is transferred to the paper as in 
ordinary printing, and a true lithographic copy is 
the result. By means of a transfer powder printed 
matter and engravings can also be copied if not 
more than three days old, and one very fine example 
of this is exhibited, the reproduction having all the 
appearance of a good etching. 





Messrs. Barnett and Foster have a large display 
of mineral and aérated water plant, their steam 
filling machines both for corks and for patent bottles 
being especially noticeable. They also show some 
novelties in the way of patent stoppers. 

There is a very large display of gas governors, 
several firms being represented ; there does not, 
however, appear to be much to choose between 
their productions, all of which seem to have a great 
family likeness. 

The Myers Patent Box and Barrel Machinery 
Company have some specimens of their box-making 
plant on view, but there are no novelties to report. 

With regard to the Exhibition as a whole, we 
cannot speak very highly of it, as though some fine 
examples of brewing requirements are shown, there 
is rather too much of the bazaar and shooting gallery 
element present. 








THE BRITISH ASSOCIATION. 
(Continued from page 388.) 
Tae Jornt Discussion on Ligutnina Conpucrors. 

In our last issue we brought our report of the 
Joint Discussion on Lightning Conductors (Sec- 
tions A and G) to the conclusion of Mr. George 
Forbes’s remarks. The next speaker was Sir 
James Douglass, who said that his experience of 
lightning conductors extended over a period of 
forty years, and that experience should be com- 
forting to theCommittee. Fifty years ago Faraday 
had advised what should be done to protect light- 
houses. The conductors were half of a copper rod 
of l}in. diameter. They started at the lantern 
and were carried down on the interior surface of 
the walls with branches to all metal work. The 
earth was obtained by a copper plate 2ft. 6 in. 
square and } in. thick, buried 15 ft. from the tower 
and about 12 ft. below the surface, generally secur- 
ing damp contact. Atsea the bar is carried down 
about 8 ft. or 10 ft. below L.W.S.T. During 
forty years seven or eight accidents had occurred, 
but not one of a serious nature, and all had been 
attributable to defects in the conductor, generally 
caused by it being disconnected and not properly 
connected up again. However, more rigid in- 
spection was now carried out. The rapid corrosion 
of iron was a point that should never be lost to 
view in considering this matter. During the forty 
years that he had known these conductors to be 
placed on towers surrounded by dwellings, in only 
one case had an accident occurred to the dwellings 
and that was due to an imperfection of the con- 
ductor in the tower. 

Mr. Sydney F. Walker, speaking as a practical 
engineer, reminded the meeting that it was the 
engineer who would have to carry out the work, 
and he would get the blame if anything went 
wrong. He mentioned one instance of a chimney 
being destroyed at a colliery in Derbyshire. The 
proprietors said it was cheaper for them to have 
the chimney destroyed than to fix a lightning con- 
ductor, because the destruction of the chimney 
occurred so seldom. He thought the cases where 
damage or destruction had occurred had been where 
some of the necessary conditions had been neglected ; 
for instance, where the conductor was leaded into a 
tombstone, and he did not consider a tombstone 
good earth. It appeared the problem they had to 
solve was exactly similar to that involved, where 
the embankment of a huge reservoir of water, 
placed for the benefit of a town, was very liable to 
give way. If the water was allowed to come down 
its own way it brought destruction in its path, but 
if it could be carried off harmlessly into another 
channel, or into the deep bed of a river, the town 
would be saved. But there was this difference in 
the case of the water, there was only one path to 
provide. Water has to come down, and there is 
an end of it, but in the case of lightning, there was 
a double path to find. The lightning had to come 
from the cloud to the ground, and to get back from 
the ground to the cloud, and that was a point that 
he thought they were rather overlooking. It was 
here that the importance of a good earth became 
so apparent. If the conductor ended on a tomb- 
stone, the return path was represented by the 
air space between the line of the conductor 
itself, any moisture that might be in the tomb- 
stone, and any portion of ground that the 
moisture brought into connection with the con- 
ductor and the cloud. Whereas if a good earth 
were obtained, say such as gas or water mains, 
spreading out into the surrounding earth, perhaps 
for miles, and in more or less good conductive con- 
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nection with it, the return path was represented 
by the air space between this large surface of 
ground and the cloud, so that its electrical resist- 
ance would be very small indeed, compared with 
that offered when a bad earth ruled. And this had 
a most important bearing upon the question of side 
flash, since, if the resistances of the conductor 
and of the return path were both very small, 
the whole of the work would be done in pass- 
ing from the cloud to the conductor, so that 
there should be no appreciable voltage between any 
portion of the conductor, and say a gas bracket. Just 
as with the electric light mains in parallel ; the 
voltage between one terminal of an incandescent 
lamp and the same side of adynamo was usually 
very small indeed, If, however, the resistance of the 
return path were large, say equal to that of the out- 
going path, as it might be if the earth were bad, then 
at any point in the conductor you would still have 
half the voltage of the cloud left, and should a gas 
bracket, in fairly good connection with the massof gas 
mains, be within a certain distance of the conductor, 
this would open the very path the discharge was re- 
quiring, and it could not help sparking into it. Just 
as if, in place of bridging a pair of electric light 
mains, whose difference of potential was say 100 
volts, by a lamp of 100 volts, it was bridged by two 
such lamps in series, there would exist between the 
junction of the lamps and either main, or either side 
of the dynamo, half the total voltage, so that a 50-volt 
lamp connnected to that junction, and either main, 
must light up. With regard to the question of iron 
v. copper, he was of opinion that electrically it did 
not matter which was used ; as the resistance of the 
conductor, whichever metal it was composed of, 
should form only a small part of the total re- 
sistance of the circuit, but for durability copper 
was decidedly to be preferred. He would like 
also to call attention to another point, though 
he did so with considerable diffidence. Dr. Lodge 
had stated that ‘‘Ohm’s law was not in it.” He 
ventured to think Ohm’s law was in it, if you 
called things by their right names. He suggested 
that ‘‘ impedance,” ‘* self -induction,” ‘‘ electro- 
magnetic inertia,” were merely our old friend— 
back electromotive force, If you split a rod into 
a number of filaments, in the way Dr. Lodge had sug- 
gested, and imagined that a current passed in each, 
each created its own magnetic field around it, which 
gave rise to opposing electromotive forces in all the 
other filaments, and it was the algebraical sum of 
all these opposing electromotive forces which gave 
rise to the apparent increased resistance, and which 
had to be provided for just as the back electro- 
motive force of an electromotor had. He would 
only mention one other matter. Unfortunately loss 
of life and property by lightning was not confined 
to buildings. It was well known that cattle and 
human beings were often struck in the open for no 
apparent reason, and there had even been cases 
where animals had been struck while grazing in a 
valley, though the surrounding hills were un- 
touched. He would suggest that this was due to 
electrical currents within the earth’s crust itself, 
possibly in some cases induced by the motion of the 
cloud itself, the difference in conductivity of the 
different strata causing a kind of selection to take 
place, the result being that, notwithstanding the 
fact of the cloud being further from the bottom of 
the valley than from the surrounding hills, the in- 
creased difference of potential, combined with the 
difference in conductivity, made the path by the 
valley the one selected rather than that by the hills. 

Mr. Brown, of Belfast, suggested a revolving 
camera for photographing lightning flashes. He 
had used one for registering, and he was sure it 
would be quite easy to determine an interval of less 
than the thousandth of a second. 

Mr. G. J. Symons, who was secretary to the 
Lightning Rod Conference of 1878, having been at 
that time President of the Meteorological Society, 
said that for the last thirty years he had investi- 
gated every accident that he coula in which damage 
by lightning was involved, and his experience was 
precisely that of Sir James Douglass, viz., that if 
people would only put up conductors in accordance 
with the acknowledged rules these conductors 
would be absolutely safe. Professor Lodge’s inves- 
tigations were simply laboratory experiments ; but 
the idea had occurred to the speaker that a series 
of interrupted conductors might be put on hills 
frequently struck, and valuable information be 
obtained in this way. He was anxious to see pro- 
tection from lightning cheapened, but it should not 
go forth on the authority of the Association, sup- 


ported simply by laboratory experiments, that 
there was any uncertainty in the protection of 
the public buildings throughout the country. 
The existence of ball lightning had been ques- 
tioned by Sir William Thomson. The speaker 
had had such repeated testimony of the actual 
observation of slow lightning from all manner 
of people from all parts of the world, that he could 
not doubt its occurrence, and, indeed, at one of the 
meetings of the Society of Telegraph Engineers 
Mr. Varley had actually produced something very 
closely analogous to ball lightning. With regard 
to iron conductors rusting, it was said that they 
might be galvanised, but he knew enough of gal- 
vanising iron to know it was not to be depended 
upon ; and further, the gases coming out from 
factories were often very injurious. In speaking of 
area of protection, hundreds of cases had been in- 
vestigated, and there were not more than two 
instances, and those a'little doubtful, in which any- 
thing had been struck within the area of protection 
laid down in the report of the Lightning Rod Con- 
ference. Up to the present there had not been a 
single case of a church having been struck upon 
which there was a good conductor. Churches were 
struck, but that was because the conductor was 
not good. Sometimes, as his friend, Mr. Sydney 
Walker, had said, the bottom of the conductor is 
let into a tombstone. At one of the cathedrals 
they had earthed it into a bottle of pickles; 
but there was no record of failure of a proper 
conductor. He would add that Mr. Preece had 
not remembered all the details necessary for 
the upper terminal. This should consist of a blunt 
point surrounded at about 6 in. below the top by a 
small ring from which very sharp needle points 
should project. The very sharp needle points 
were to disperse the electricity, but if a cloud 
came up so fast that the points could not get 
the potential down fast enough, and a disruptive 
charge occurred, the points would be there to re- 
ceive it. If lightning fell on a sharp point it heated 
it, and the fused metal had been known to ignite 
buildings. He was aghast at the proposal to use a 
number of small wires, and for this reason. He 
had been in dozens of houses which had been struck 
by lightning, and the first thing that was found 
was that the bells went wrong. The lightning got 
into the bell-wires and dispersed them as dust, which 
was seen as a brown mark round the walls. If the 
old-fashioned conductors were to be replaced by 
thin wires, what would happen after the first flash ? 

A speaker next described at some length the 
striking by lightning of an obelisk, upon which it 
ultimately transpired there was no conductor. Mr. 
Trueman Wood said that a dark flash was shown on 
one of the photographsexhibited by Mr. Abercromby. 
It had been suggested that this was the result of 
over exposure. This, hajvever, could not be the 
case, because the white flash—which was, if the 
theory held, less exposed—overrode the black one. 
If the black part was that part of the plate which 
had received the most exposure the black would 
show over the white. In another photograph there 
was an exactly similar dark line which was 
evidently the result of reflection from the back of 
the plate, and that he thought was the explanation 
of the so-called ‘‘ dark flashes.” 

Professor Fitzgerald here called on Lord Rayleigh, 
Professor Lodge, and Mr. Preece to reply. 

Lord Rayleigh agreed with Mr. Wood that the 
dark flash was not the result of over exposure. 
Professor Stokes’s view was that the flash induced 
the atmospheric gases of oxygen and nitrogen to 
combine and produce considerable quantities of 
oxide of nitrogen along the line of flash. These 
were opaque to the invisible rays at the upper 


limit of the spectrum to which most photographic 


action is due. When another flash occurred, illu- 
minating the background of the cloud, this would 
darken the place where the first flash had been. 
The mark of the flash would, therefore, appear as 
a black line on account of its opacity to the general 
first light of the background. 

Professor Oliver Lodge next spoke. He said 
that Mr. Walker, Mr. Symons, and Mr. Preece 
seemed to think that he had made a special effort to 
attack the Lightning Rod Conference. This was 
not the case, for he thought the conference had 
done a valuable piece of work, for they had pointed 
out all manner of failures of lightning rods—the 
whole report was bristling with failures of lightning 
rods. He was at first at a loss to understand how 
they could say that rods never failed. But this was 








got over by ‘“‘properly ;” so that whenever a 





rod failed it was not a ‘‘ proper” rod—there was 
something the matter with it. It was generally 
‘* bad earth ;” but he could not tell why a light- 
ning rod wanted such extremely good earth. What 
difference is there between the top end and the 
bottom end of a lightning conductor? There are 
three points at one end and a lot of roots at the 
other end. Why not up-end it and have the points 
below and the roots in the sky? So far as protec- 
tion is concerned three points at the top and three 
at the bottom ought todo. Of course it is incon- 
venient to have the ground ploughed up and pipes 
broken so there should be good deep earth; 
but even if there were no earth at all, flashes ought 
not to spit off from conductors to gun barrels, safes, 
gas brackets, and gutters. They did that because the 
dischargemet with impedance—a spuriousresistance, 
It was not like the ordinary resistance, it was more 
like inertia. It. was like having to move a great 
freely suspended weight. There was no resistance 
to its motion. Knock it with a hammer and ex- 
pect it to fly to the other end of the room and it 
scarcely moved. He would ask Mr. Symons why 
the Hotel de Ville at Brussels was set on fire if a 
properly constructed conductor never failed ; be- 
cause if ever a building was protected according to 
orthodox principles it was that one. When he 
said that a building was not completely safe he 
did not mean conductors were no good, but that 
they occasionally fail. A telegraph post, a tower, 
or a lighthouse were the easiest things to pro- 
tect. Professor Forbes had asked him why he had 
used two pairs of knobs instead of one pair. The 
reason was that two pairs of knobs were neces- 
sary to do the experiment at all. With one pair it 
simply would not act. The discharges are oscillating 
currents of something like a million a second. It 
is only the outer surface of the rod that conducts, 
and therefore the conductor, whether iron or cop- 
per, does not get magnetised at all, and it does not 
matter about its permeability. The current is very 
great even from an ordinary Leyden jar, but that 
of a lightning flash is enormous, perhaps a million 
amptres. But its duration is small, and hence the 
impedance is great, so that there was a tremendous 
difference of potential and a liability to spit off. ~ 
As the outer surface only conducts, of what good 
is the inside of the rod? It may perhaps conduct 
some heat away, or it may not have time to do that. 
A flat- was better than a tube, and better still 
strands of separated wires. A house could be 
cheaply protected by putting upa great number 
of galvanised telegraph wires. All failures in 
the case of lightning conductors were due to the 
spitting off from them caused by this high poten- 
tial, due in turn to impedance, and to the fact that 
the conductor does not conduct easily away, and not 
to the melting of the rod, as Mr. Symons stated in 
his report to the Lightning Rod Conference. Bell 
wires were melted, although even they protected 
but the speaker did not propose conductors so thin 
as bell wires. Iron buildings, Sir William Thom- 
son said, are practically safe for powder magazines, 
but even in them the iron must be in absolutely 
good contact all through, for if there was a gap 
there might be a spark—if only a quarter of an inch 
long it would be sufficient to light gas or ignite 
powder. With regard to the possible influence of 
sound waves, he would mention an experiment of 
Dr. Guthrie’s. This was a discharge of a Leyden 
jar which gave ether waves of a calculable length, 
for if a plate of fine powder were put near, it got 
thrown into ripples. Mr. Chattock took a little 
tube like a resonant tube and sprinkled powder into 
it. When the spark occurred near the mouth of 
the tube there were ripples on the sand, indicating 
that a series of longitudinal waves about a milli- 
metre in length had traversed the tube. Perhaps 
longitudinal sound waves might in some way pre- 
cipitate a discharge in the neighbourhood ; but 
there must be other causes. 

Mr. Preece then rose to reply for his side of the 
discussion, and commenced by attacking the Balaam 
and Balak joke again. He said there were four 
quantities mixed up in the incident, the fourth 
being a voice. Balaam had made a mistake, as 
Professor Lodge had made a mistake. The voice 
came directly from heaven, and with that voice he 
claimed relationship. It isa soothing thing to have 
Mr. Preece’s own personal coefficient thus authori- 
tatively decided. Professor George Forbes, Mr. 
Preece continued, had put the question of mathe- 
maticians v. practical men very much on the right 
footing ; but it would be folly to call in question 
the conclusions of the great master, Lord Rayleigh, 
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Goura) 
As for Sir William Thomson, he was one of 
themselves. He was not a physicist, although 
he might know a little about physics; he was 
not a mathematician, although he might know 
a little about mathematics; he was just an 
electrical engineer at the head of his profession ; 
the first electrical engineer in the world. Nodoubt 
all made mistakes at times, engineers and mathema- 
ticians as well, but what the speaker wished to point 
out was the appalling effrontery with which young 
fellows fresh from technical institutes, and with 
just a smattering of mathematics, would write for 
technical journals, especially electrical journals, 
and attempt to instruct the world by means of 
conditions and conclusions arrived at by their 
mathematics. These imperfectly trained gentlemen 
were too fond of arriving at conclusions without 
bes least confirmation by experiment or anything 
else. 

The points of difference had dwindled down to a 
very small thing. In regard to the respective merits 
of iron and copper he would say that all the con- 
ductors of which he had actual experience were of 
iron. He was agreat advocate of iron and thought 
that copper was used to an extent which introduced 
needless expense into the erection of lightning 
conductors. He wasof opinion that a private house 
could be thoroughly protected for about a sovereign 
by using iron ropes. 

Phe President next proceeded to sum up the dis- 
cussion. Lightning was an agreeable thing to 
have nothing to do with, and that fortunately had 
always been his position. But it was closely allied 
to static electricity, which he looked upon as one of 
the most beautiful of the vast forces of nature, and 
he hoped that experiments in this branch of science 
would gain renewed interest from the practical 
results likely to follow. He would direct Professor 
Lodge’s attention to a number of experiments that 
have been made in connection with tramway lines, 
with telegraph instruments, and with telephones, 
to determine the effect of lightning at terminal 
stations at a considerable distance. It might be 
that telephones would become of use on a large 
scale in this connection by protecting people from 
injurious effects of a thunderstorm, perhaps at a 
considerable distance. This was analogous to Pro- 
fessor Lodge’s experiments, but they were not 
analogous to a flash of lightning. Mr. Preece called 
attention to the fact that a lightning flash is very 
much more like the breaking down in the insulation 
in a Leyden jar when it bursts through the glass. 
Professor Bilge had not experimented on the effect 
of putting a point upon one of the plates of an air 
condenser, or he would have found a consider- 
able diminution in the sparks. Professor Lodge 
here said he had made those experiments also. 

















The President continued that those experiments 
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were not exactly analogous (to which Professor 
Lodge assented), and it would be well if they had 
been so. With regard to alternating currents he 
would point out that though there might not be 
millions of alternations per second, a great many 
of the effects of an alternating current would be 
produced by an extremely sudden current of very 
short duration, or the effects observed might be 
due to a very sudden change in the strength of 
current, and such effects can be produced by a 
single spark whether there is an alternation or not. 
Therefore a great number of the effects that Pro- 
fessor Lodge has observed, and to explain which he 
seems to think it is necessary to have an alterna- 
tion of several million times a second, would be pro- 
duced by a single sudden discharge of a millionth 
of a second. Professor Lodge objected that this 
would not apply quantitatively. The President 
continued it might not be exactly similar on all 
points, but a great number of the effects would be 
produced. 

Globular lightning might be due to the dissocia- 
tion, of molecules of the air and to there being a 
region of the air in which there were atoms going 
about by themselves or combining amongst them- 
selves and so producing an illumination ; the dis- 
sociation of the atoms having been originally pro- 
duced electrically. Finally, he would say that it 
appeared evident that the presence of a large 
number of lightning conductors, as in Paris, un- 
questionably affords a great deal of protection to 
the area within which they exist. A large number 
of lightning rods probably neutralises clouds and 
prevents lightning altogether. That, onthe whole, 


lightning conductors have been a great protection 
to mankind, is undoubtedly the result of the world’s 
experience. 


MeEcuHAnIcaL SEcTION. 


The final sitting of Section G at the recent Bath 
meeting took place on Wednesday, the 12th ult. ; 
all the other sections excepting A and F having 
completed their labours on the previous day. 


UnbERGROUND Rati.tways. 


The first paper taken was a communication from 
Colonel R. R. Hazard, entitled ‘*‘ Underground 
Railway Communication in Great Cities.” The 
author proposed that the main thoroughfares 
should be reconstructed substantially upon the 
plan of superficial subways and galleries. Several 
illustrations and models were shown in the theatre 
by means of which Colonel Hazard explained his 
proposals. Taking a representative street, he would, 
between the lines of the curb, remove the sub- 
stance of the street to a standard depth of 12 ft. 
and substitute four centrally placed subways. The 
two interior subways would be devoted to rapid 
transit carried on by means of fast railway trains 
operated at great speed between few stations. The 
two exterior subways would be devoted to slow 
trains with frequent stations. The railways would 
be operated by electric motors and solid trains. 

On either side of the railways would be galleries, 
in which sewers, water and gas pipes, electric wires, 
&ec., would be placed. Especial arrangements for 
ventilating the subways by means of electric fans 
were also described. The trains also being of 
approximately the same cross-section as the tunnels, 
act as loose pistons, and drive the air before them. 
Reference was also made to a new material, which 
has received the appropriate name of ‘‘ ferflax.” It 
is composed of braided steol wire and flax fibre, 
chemically treated under hydraulic pressure. This 
is to be used in the construction of the railway 
carriages and for panelling in the subways. It is 
said to be not unlike horn in character, having the 
strength and flexibility of steel wire netting. 

The author supported his proposals by quoting 
some figures respecting the increase of population 
and its influence on traffic. During the twenty 
years between 1864 and 1884 the population of 
London increased 36 per cent., and the traftic in- 
creased 470 per cent. Between 1865 and 1885 the 
population of New York increased 59 per cent., and 
the traffic 262 per cent. During 1887 the traftic on 
the elevated railway in New York was 43,853,641 

engers, being 33 per cent. more than the total 
increase of all lines for the year 1886, and actually 
more than the total increase for all lines in 1887. 

The discussion on the paper was opened by Sir 
Frederick Bramwell, who asked whether there would 
be sufficient reward for the cost, and what the 
cost would be. The author replied that it was 
difficult to say, but for a 60 ft. road he estimated it 





at 400,000/. per mile. This would give four or five 
times the accommodation of the Underground Rail- 
way at half the cost. 

Sir Frederick Bramwell continuing, said, that 
twenty-four years ago when Southwark-street was 
tirst made, the Metropolitan Board of Works wished 
to make subways to take the gas and water pipes 
and telegraph wires. The scheme was strongly 
combatted before Parliament, and he would say in 
passing that Colonel Hazard, who had been but a 
short time in this country, could not imagine the 
damping influence exercised by Parliamentary pro- 
ceedings on the energies of those engaged in bring- 
ing forward schemes of improvement. The gas and 
water companies were to pay rent for the use of the 
subways, but in spite of this the cost was found to be 
so great that it was considered unfair to saddle the 
ratepayers withit. With regard to gas, when there was 
a continuous concrete pavement, any leakage would 
collect and be sucked into the basement of houses 
and explosions might occur, but a subway could be 
ventilated. There could be no doubt as to the con- 
venience of subways for the purpose referred to, 
and undoubtedly some day they will have to be 
adopted. There was, however, the difficulty of 


cross-pipes and sewers, and this was also very 


strongly insisted upon whenever subways were 
proposed. It was said that there would not be 
room in the subways for all the sewers, water pipes, 
gas pipes, hydraulic main pipes, &c. ;- but he, Sir 
Frederick, could never understand how it was that 
if there was room for all these pipes and wires now, 
plus a large amount of earth, why there should not 
be just as much room for them if that earth were 
taken away. As to the feasibility of making the 
railways he would remind the meeting of what had 
recently been done. When the connecting link 
between the Metropolitan and District railways was 
made, a double line of rails was laid under one of 
the most busy thoroughfares in the City, viz., 
Cannon-street. This was only 40 ft. wide with foot- 
ways 8 ft. or 9 ft. wide, and yet the railway was 
made without once stopping the traffic during busi- 
ness hours. The road was closed after six in the 
evening, and the excavation was then done, the 
road being timbered up by the next morning, so as 
to carry the traffic, the men in the mean time work- 
ing below. The difficulties to the scheme would 
really be the Parliamentary difficulties, In the 
case of a scheme proposed for Glasgow there was to 
have been a subway which would cross the River 
Clyde in two places. The railway would have been 
worked by ropes, and it would have greatly in- 
creased the facilities for locomotion. But the Cor- 
poration were the owners of the tramways, and they 
threw the scheme out as likely to compete with 
their own undertaking. This incident was typical 
of the way we were going in this country, which 
the speaker considered a mistake. The capital had 
been guaranteed, and the utility of the scheme 
proved, for in New York and elsewhere it was shown 
that the traffic grows with the accommodation, but 
the enterprise was strangled by our peculiar social 
conditions, which do so much to check improve- 
ment. After dealing with these practical details, 
Sir Frederick displayed the poetical or artistic 
side of his versatile intellect by concluding a 
lengthy and admirable address with a. protest 
against the monotonous ugliness of regularity 
which distinguishes American cities, with their 
perfectly straight streets, all set at right angles, 
and forming uniformly sized ‘‘ blocks.” He had 
suggested to the municipal engineer of Phila- 
delphia that a curved street should be introduced 
into that city, and had been shown a plan con- 
taining a street that was not absolutely straight. 
The engineer had been afraid, however, to submit 
this design, so proud were the Philadelphians of 
their complete rectangularity, which goes to show 
that a municipal engineer may have more poetry in 
his soul than a town councillor. We may hope to 
hear soon—so rapid now is the advance of educa- 
tion—of esthetic contractors, high-art vestrymen, 
or perhaps of the presidential chair of the Kyrle 
Society being filled by a railway bridge designer. In 
the mean time it is to be regretted that Sir Frederick 
cannot infuse some of his poetic fervour into the 
breasts of those of his brother engineers who design 
the utilitarian but inartistic structures which span 
our rivers and streets. It is sad, even if inevit- 
able, to see how, what would otherwise be one of 
the noblest urban landscapes in Europe, is marred 
by lattice girder bridges which carry the South- 
Eastern Railway across the Thames. We spend 
hundreds of thousands of pounds of public and pri- 





vate money on beautifying our capital, and the 
whole effect is destroyed by the ungraceful obstruc- 
tion of a railway bridge. 

Mr. Burt said that there were very few streets 
in London sufficiently wide to allow of the plans 
shown by the author being adopted. He only knew 
of one, and that was Oxford-street. It must be 
remembered too that London streets were far from 
level. Few people had an idea how much up and 
down hill there is in London thoroughfares, for it is 
only by getting up very early before the streets are 
crowded that one has a chance of appreciating this. 
If Colonel Hazard’s plan were adopted the sewers 
would all have to be altered ; they were now some- 
times 10 ft. and sometimes 20 ft. below the surface. 
It must be remembered, too, that every bit of 
material removed would cost 2s. 6d. a yard, so that 
20,0007. a mile would be required just for getting 
rid of the soil. It is evident from these remarks 
that one eminent contractor at least has not lost his 
grip of the practical in contemplation of the ideal. 

Mr. Greathead, who may be taken as a represen- 
tative of the deep subterranean system in contra- 
distinction to the author's shallow sub-surface plans, 
said that he was surprised to hear Colonel Hazard 
estimate the cost of his design at 400,000/. per mile, 
considering that the District Railway cost one and a 
ees millions a mile. He also referred to the 

ifficulty in the matter of gradients and the trouble 
that would be caused in such a scheme by inter- 
fering with vested rights. A Bill had been intro- 
duced into Parliament for a subway which was to 
go below the level of all cellars and under the road, 
but this was thrown out in the interest of pro- 
prietors of the houses on the route, chiefly by the 
influence of the Dukes of Westminster and Port- 
land. Inthe line he was connected with there were 
undulations, but these would not be detrimental, 
as they would obviate the use of brakes at stations. 

In reply, the author said that the cost of such 
a line in New York would be 600,000/. a mile on 
Broadway. He agreed with the President of the 
Association that there were objections to the rect- 
angular arrangement of streets. One of the chief 
was that there was nothing to break the force of the 
wind, which swept through the streets lying parallel 
to its course with great violence. Another thing 
was that there was not room for a fine building in 
such a city, and also that it was impossible to find 
a bedroom in New York more than 100 yards away 
from the noise of the street. 

Mr. J. W. Pearse next read a paper on 


THE TRANSMISSION OF PowER AND Motion. 


It will be remembered that last year at the Man- 
chester meeting Mr. Pearse described a brush-like 
device which had been introduced for transmitting 
power, and which was, amongst other applications, 
very suitable for enabling a train to automatically 
actuate signals, &c. Mr. Pearse produced a small 
working model to show the method of application, 
in which a clutch was introduced, and the motion 
imparted by hand to the mechanism was arrested on 
the clutch being put in gear and the brush thus 
being brought into play. There was no doubt that 
a great amount of energy might be absorbed in this 
way without shock. A fast and loose pulley 6 in. 
in diameter, and transmitting 14 horse-power at 
400 revolutions, has been fitted with this device. 
About 3000 wires have since been placed in a 
square decimetre, or about 154 square inches, and 
this will transmit 5 horse-power on a 6 in. 
pulley. Through two clutches in Belgium 40 horse- 
power and 150 horse-power respectively, have 
been transmitted. In one instance where an 
application was made, the brushes slipped. On 
investigation, however, it was found that the 
power actually transmitted was 40 horse - power 
in place of 30 horse-power, for which the clutch 
had been devised. It is considered that a valu- 
able feature of the invention was thus acci- 
dentally proved, as the device could be used to 
prevent delicate machinery being over-driven by 
the transmission of too much power. In power let 
out for hire a check could also be kept upon the 
maximum amount used. In the case referred to 
the driving disc made 130 revolutions and the 
driven disc 120 revolutions a minute. The differ- 
ence—10 revolutions—represented a speed of 30 
metres, or 98 ft. per minute at the mean circum- 
ference. After eight days running of 14 hours a 
day the slip amounted to about 120 miles. The 
fibres of the brushes were not found to be worn 
away in length, but the corrugations on the cast- 
iron disc against which they worked were worn on 
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the side on which they took the thrust of the 
fibres. The author recommends fibres of hard as 
well as tough steel, and soft cast-iron discs, which 
could be renewed. 


An ANNUAL WINDING CLOCK. 


Mr. W. H. Douglas next read a paper in which 
he described an annual winding clock, several 
examples of which wereshown. The author pointed 
out that the majority of clocks depend for accuracy 
on the isochronous beats of a vertical pendulum. 
In his clock isochronous beats in a horizontal plane 
are used, a pendulum or weight being suspended 
by a torsion spring and made to rotate backwards 
and forwards, allowing one tooth of the escape 
wheel to pass at each swing or turn of the pendu- 
lum, and thus regulate the rate of escape. Coulomb 
found by experiment, 100 years ago, that a torsion 
pendulum within certain limits is also isochronous, 
and is affected by change of temperature exactly in 
the same proportion as the oscillating pendulum of 
Galileo. The torsion pendulum has a very much 
slower rate, and by its use the escape of the energy 
of the main spring is reduced, so that it is possible 
by the use of the oscillating pendulum and a 
detached lever to apply the torsion pendulum to an 
eight-day clock, and in that case it would require 
to be rewound only once a year. Thereis no change 
required in the wheelwork or mainspring, but 
the balance is removed and in its place a 
lever is fixed to the staff carrying the roller 
pin which unlocks the lever escapement, and 
which receives an impulse at each beat in the usual 
way, the additional lever imparting impulse to a 
tooth attached to the pendulum, and thus inducing 
torsion at each beat of the clock. The regulation is 
effected by increasing the weight of the pendulum 
to make it lose, or decreasing the weight to make 
it gain. The clock is also regulated by means of 
a French sliding curb. The escapement may be 
described as a frictionless pendulum, the impulse 
given directly across the line of centre as in the 
chronometer, is independent of oil, and becomes 
detached at each beat, and the isochronous property 
is not deranged by friction of any kind. The cost 
of production is the same as for an ordinary eight- 
day clock. 

The President of the section opened the dis- 
cussion on this paper. He spoke at some length on 
the mechanism of the clock, and pointed out that 
it would not be affected by a change of level. He 
had had one of these clocks in use for some little 
time, and found it very satisfactory. 

Professor McLeod asked what the effect of tem- 
perature would be. He had purchased a 400-day 
clock, and for the first two months it went very 
well. It had been placed on his study mantelpiece, 
and one day he was out so that the fire had not 
been lighted. That day the clock gained 70 seconds. 
It would change its rate with the temperature in 
this way, so that at the end of the year it was about 
right whatever may have been the intermediate 
variations ; like the celebrated time-piece of the 
immortal Cuttle. The professor thought, however, 
that the mechanism could be compensated. 

Mr. E. Rigg asked if the torsional pendulum 
could go for a year with the same strength of main- 
spring as in an ordinary clock. He should expect 
it would be necessary to make it stronger. He also 
thought there might be some danger of the pendulum 
tripping. 

In reply the author said that in his paper he had 
pointed out that temperature would have some 
influence. The chief point was the absence of 
— the pendulum becoming detached at each 

eat. 


An Arr CoMPRESSOR FOR VARIABLE PRESSURES. 


The next business was the reading of a paper by 
Mr. Henry Davey ‘“‘ On a New Form of Air Com- 
pressor for Variable Pressures,” which he has 
recently designed. When compressed air is stored 
for power, for blowing fog signals, or for other 
purposes, the work to be done is to fill receivers 
toa high pressure beginning with a low pressure. 
Taking the case of a minimum of 20 lb. and a 
maximum of 200 1b. per square inch, it is evident 
that if an ordinary air pump were made so large 
that it would take up all the power of the engine 
at 20 lb., it would be too large for any other pres- 


sure and enormously too large for the 200 Ib. pres- 
sure. The old plan was to have two or more pumps 
of different sizes, and put one or more pumps in 
gear with the engine as the pressure varied. The 


in its action. Mr. Davey’s new pump is capable of 
being made of sufficient size to take up the full 
power of the engine at the lower pressure, automati- 
cally suiting its action to any higher pressure it 
may encounter, always utilising the full power of 
the engine. By making the quantity of air to be com- 
pressed per stroke to vary inversely with the pres- 
sure, the air pump will encounter a constant resist- 
ance with varying pressures. The area of the air- 
pump diagram should remain constant, as illustrated 
by the diagram, Fig. 4 page 411. The explanation of 
the diagram was given by the author as follows: Let 
the receiver pressure be two atmospheres, then the 
compression diagram would be a, b, c, d, but should 
the receiver pressure be anything greater, say, 
four atmospheres, then the compression diagram 
would be-a, e, f, g; the areas of the two figures 
being exactly the same, and that holds good for all 
pressures. In the first case the air pump would 
have taken in a full change of air. In the second 
the supply of air to the pump would have been cut 
off at the point g, a partial vacuum being formed 
whilst the piston moved from g toh, the air being 
compressed along the same line on the return of 
the piston from h to g; the action and reaction, 
as far as this part of the curve is concerned, being 
equal. 

The pump was illustrated by diagrams shown on 
the wall, which we reproduce in Figs. 2 and 3, 
page 411, on which we also give in Fig. 1 a per- 
spective view of the motor and pump complete. 
The pump is proportional in size to the lower 
pressures and in strength for the higher pressures. 
At the first it takes a full charge of air during the 
suction stroke, but as the pressure rises the admis- 
sion on the suction stroke is cut off before the end 
of the stroke by means of a governor. 
itself has no other governor than the resistance of 
the air pump. The steam is always full on, so that 
the maximum work is always got out of the engine. 
In our illustrations, Figs. 1 and 2, a Davey hopper 
boiler and motor combined, are shown with an air 
pump attached. This is one of several sets which 
have been made for working fog signals ; a position 
in which the pressure often varies from 20 1b. to 
200 lb. per square inch. The pump is reversible 
and may be made an exhauster for producing 
various degrees of exhaustion. The combination 
of motor and hopper boiler make it especially 
applicable for working the pneumatic despatch in 
offices and other places. Even with constant 
pressure the plan is valuable because it admits of 
the employment of the largest air pump possible, 
which, if too large, adapts itself to the power of 
the engine. The compressors illustrated have been 
made to the order of the Trinity House authorities 
to place on the Bishops Rock Lighthouse. They are, 
as stated above, worked by a pair of Mr. Davey’s 
safety motors with hopper boilers. The base of the 
motor forms the surface condenser, which is kept cool 
by natural circulation from a tank formed on the 
parapet of the lighthouse. Fig. 5, page 411, shows 
diagrams from one engine. We may add thata pair 
of Mr. Davey’s 10 horse-power motors with com- 
pressors have been working the fog signals on the 
Kentish Knock lightship for some time past. There 
was no discussion on this paper. 

With the reading of Mr. Davey’s contribution 
the business of Section G was brought to a close, 
the members separating, after the usual votes of 
thanks, until September 12th next year, when they 
will meet again at Newcastle. 


(To be continued.) 





NOTES. 
A Mortve WELL. 

TuE artesian well at Florida, used to operate the 
dynamos which light the Ponce de Leon Hotel, 
described in ENGINEERING on page 96 ante, is not 
the only instance in America where the head of 
water furnished by an artesian well is used to 
operate dynamos. At Yankton, U.S., the dynamos 
of the Electric Light Company are operated by 
means of the water coming from a flowing well, 
600 ft. deep, which is conducted to an elevated 
reservoir placed 30 ft. above the turbine ; and this 
turbine drives the dynamos at the electric light 
station. It has been found necessary to conduct 
the water into a large tank, in order that stones, 
which are sometimes thrown from the well, shall 
not be caught in the well-wheel. Artesian wells in 
France have been used as a source of water power 
for many years. The famous Grenelle well furnishes 





plan 


was, however, complicated and non-automatic 


a supply of half a million gallons a day at a pressure 
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of 601b. to the square inch ; and the natural tem- 
perature of the water is so much greater than that 
of the atmosphere, that it is used for heating the 
hospitals in that place. 


A SEALED REsERVOIR. 

In a certain town in New Hampshire, which is 
provided with a supply of water for fire purposes, the 
water has been obtained from a reservoir about 100ft. 
square, situated on an elevation near the town. 
During the winter a fire occurred at a time when 
the reservoir was covered with ice nearly 2 ft. in 
thickness. The water issued from the hose in very 
sluggish streams, which soon ceased altogether, and 
it was suspected that some obstruction had got into 
the pipe. Suddenly one wise man called several to 
accompany him to the reservoir. There with their 
axes they cut a hole through the ice, and at once 
an abundant supply of water issued from each of 
the hose attached to the hydrants. The ice over 
the reservoir was so strong that it did not permit 
the pressure of the air to be exerted on the water 
therein, and therefore the air pressure at the 
nozzles would balance a head of water nearly 33 ft. 
in height. But when the hole was cut through the 
ice, the pressure of the air could be exerted upon 
the water there as well as at the nozzles, and the 
supply had the full advantage of the difference in 
height between the reservoir and the hydrants. 


An Exectric Tramcar. 

The Electricien gives some interesting details of 
an electric tramcar built by Messrs. Phillippart 
Brothers, of Paris, and now being run be- 
tween La Place de l’Etoile and La Porte Maillot, 
of that city, by the Compagnie Générale des Om- 
nibus. The car which, fully equipped and with 50 
assengers on board, weighs about nine tons, is 
fitted with 144 cells of the Faure-Sellon- Volckmar 
type, divided into four groups of 36 cells each, 
from which the current driving the motor is de- 
rived. These cells can in actual practice furnish 
power at the rate of 40 horse-power effective for 
six. hours. The motor, which is of the Siemens 
type, is placed at the forward end of the vehicle, 
and runs at from 1000 to 1200 revolutions per 
minute. It drives, in the first place, an interme- 
diate shaft by means of an endless band. The 
driven pulley is keyed to this intermediate shaft, 
but drives it and a sleeve riding loose on the axle 
through a differential gear, as in an ordinary tri- 
cycle, so that the sleeve and the axle can rotate 
independently. A chain pinion on the sleeve and 
ae on the axle, drive the two hind wheels of 
the vehicle, which can rotate independently of 
each other. This arrangement of differential gear- 
ing much facilitates the passage of the vehicle 
round curves and decreases the wear and tear. 
The speed of the car is regulated by altering, by 
means of a switch, the grouping of the accumu- 
lators, and four different speeds can be obtained. 
The car is also lighted electrically by means of six 
incandescent lamps of 10 candle-power. 


Stee, Beams 1n Founpations. 

The city of Chicago is built on a spongy, alluvial 
soil, without any possibility of reaching a material 
capable of furnishing a solid foundation for build- 
ings ; and notwithstanding the care taken by archi- 
tects, some of the principal buildings in the city 
are disfigured by unsightly cracks due to irregular 
settling. In many cases this destruction has broken 
stone brackets or ornaments, which have fallen to 
the ground to the imminent danger of passers-by. 
Some of the later buildings have been sustained in 
the most successful way by a system of independent 
foundations, wherein the various supports to the 
building rest upon foundations whose area is cal- 
culated to sustain the load which will be imposed 
upon it, in a manner which will give a uniform 
intensity of load per unit of area upon the earth 
beneath. A different plan is followed in other 
buildings in the endeavour to make the whole 
foundation as rigid as possible. Instead of accept- 
ing the condition of settlement and endeavouring 
to control results by arranging that such settlement 
shall be uniform, large beds of concrete have been 
laid to a depth of 2 ft., and upon this steel I beams 
are laid close together, and extending from 6 ft. 
to 7 ft. beyond the line of the building, and they 
are furthermore enveloped in concrete, which is 
tightly placed around them in order to prevent 
further oxidation. Above these I beams a plat- 
form consisting of plates of cast iron is laid for 
the purpose of receiving the structure. In some of 
the buildings steel railroad rails have been used, but 





on account of the less efficient distribution of 




































































paerarene) 













































4t4 





ENGINEERING. 


[Ocr. 26, 1888. 








material for sustaining the load, their cost is about 
one-third in excess of rolled I beams of size adapted 
to the load which they will be required to sustain. 


A New Distress SIGNAL. 


A new distress signal has recently been brought 
out by the Cotton Powder Company, of Queen 
Victoria-street. The distinguishing features of this 
invention are that no stick is required, and there 
is no back fire. The rocket takes the form of a 
metal cylinder, in the base of which is the propelling 
charge. Above this is a charge of tonite, and above 
this again a star composition. The rocket is 
placed in a phosphor-bronze socket, which may be 
screwed or let into the rail of the ship. When 
it is required to fire it, a firing tube is placed in the 
centre of the rocket, and to the top of this a lan- 
yard is hooked. The propelling charge is fired by 
simply pulling the lanyard, and the signal is pro- 
pelled upward at one impulse. The wire fuze by 
which the detonating charge is exploded is at the 
same time ignited, and this burns until the rocket 
has reached the maximum height, which is 600 ft. 
The stars are thrown out giving a brilliant illumina- 
tion, and the tonite charge then explodes. The 
noise of the explosion is equal to the firing of a six- 
pounder gun, but being high, is heard at a great 
distance—indeed, in one instance a disabled vessel 
brought another to her assistance from a distance of 
12 miles. These rockets are so portable and easy 
to fire—no match or portfire being required—that 
they are very suitable for boats, and doubtless 
many lives would have been saved had they been 
in use in cases where shipwrecked crews have had 
to take to the boats. The Board of Trade have 
authorised their surveyors to pass these socket 
distress signals in lieu of both guns and rockets, so 
that many lines of steamships have landed their 
guns and use these signals instead. The National 
Lifeboat Institution are also introducing them with 
red stars, which is the distinctive signal to summon 
a lifeboat crew. A further advantage in this form 
of rocket is that a combination of colours and num- 
ber of stars can be so arranged as to form a code on 
the principle of the Morse alphabet, a feature which 
pr | seat of great importance in naval manceuvres, 
and for torpedo boat operations. The full-sized 
rockets are 7in. long and 2in. in diameter. A 
smaller size, which is called the ‘‘socket light 
signal,” is also made. This has no explosive charge. 
Another modification of the idea consists of a sound 
signal, which has no stars. This takes the place of 
a gun. 


THE SECOND SECTION OF THE GREAT SIBERIAN 
Ratnway. 


According to letters from Ufa the Russian engi- 
neers are making considerable progress with the 
second section of the great Siberian Railway, running 
across the Urals from Ufa to Zlataoust, a distance 
of 200 miles. The first section, from Samara on 
the Volga to Ufa, a distance of 325 miles, was 
opened for traflic only a few weeks ago, The ex- 
tension now in hand, of which about 20 miles have 
already been finished, contains no engineering works 
of a difficult character. Two tunnels only are re- 
quisite in crossing the Ural ‘‘ Mountains ;’’ one 
252 ft. long, and one 266 ft. The country for 
the most part is one slightly undulated and 
covered with forests. Lron works exist at intervals, 
and these will provide the bulk of the rails for the 
line. Whether the sleepers will be cut from the 
forests traversed is not yet decided, as Prince 
Belozersky and Count Soukhozanet, the principal 
landowners, have asked such exorbitant prices that 
they are being obtained for the present from the 
Ng district. The bridge work is being executed 
by the Kama Votka Company, and all the cement 
required is being obtained from Riga, Revel, and 
Podolia. None of the materials used will be of 


foreign origin, nor will any foreign subjects be | P 


employed in connection with the undertaking. The 
cost of the line, including rails and rolling stock, 
will be 71,304 roubles a verst, or 21,297,023 
roubles for the entire distance, being at the present 
rate of exchange a fraction over 10,000/. a mile for 
the 200 miles of railway. This sum will be supplied 
by the Treasury itself, but whether subsequent 
advances will be made by the State without special 
loans for the undertaking is not yet known. In all, 
the great Siberian Railway will cost nearly 40 mil- 
lions sterling, and the plan believed to be the most 
favoured is to raise every year or two a special 
Siberian loan of 10 millions sterling until the line 
is complete. Russian economists argue that if 








English colonies can bear heavy loans for railway 
purposes, Siberia can support one to meet the 
expense of the railway. The case, however, is 
hardly the same, for the English colonies, having 
little to contribute towards a standing army and 
navy, can defray with ease the cost of large loans, 
whereas Siberia is already taxed the same as the 
rest of Russia, and has to bear the weight also of 
conscription. However, this is simply a matter of 
detail, for whatever the plan adopted, Russia seems 
determined to construct the Siberian Railway 
throughout, although we doubt whether it will be 
completed within the five or six years originally 
prognosticated. 


EXPLosions ON TANK STEAMERS. 


The explosion on board the crude oil petroleum 
tank steamer Ville de Calais has called public 
attention afresh to the transformation in progress 
with the oil trade, and will probably force the 
Government to bring in their long-talked-of Petro- 
leum Storage Bill next session. In the present 
case, as in that of the Petriana, the explosion was 
caused by a disregard of precautions which the 
slightest acquaintance with petroleum should cause 
those concerned to rigidly observe. A tank steamer 
full of oil is practically so safe as to need little 
attention ; the cisterns being full to the expanding 
chamber with oil, very little room is left for the 
explosive vapour to generate. The dangerous 
period is when the vessel is empty, for then, to all 
intents and purposes, the whole hull provides 
accommodation for the accumulation of gas, which, 
mixed with a preponderating quantity of air, 
acquires an explosive strength, the violence of 
which was amply demonstrated at Calais. The 
same being the case with barrel-carrying ships when 
empty, it is absurd to talk of tank steamers being 
more dangerous than vessels carrying barrels. But, 
all the same, seeing that even the best precautions 
may be disregarded, the question cannot but arise, 
What would have been the damage done to London 
had the Ville de Calais been in one of the London 
docks? Recently numerous visits have been paid 
to the Thames by tank steamers, and as these 
penetrate to docks in the midst of swarming ship- 
ping and crowded neighbourhoods there is a chance 
of a catastrophe, compared with which that at 
Calais, occurring far outside the town, would be a 
trifle. In Germany the new tank storage wharves 
have to be erected some distance from the port, 
and this is the case in Russia also. Whether 
such a system should be adopted in England 
is open to discussion, and to settle the point one 
way or another Mr. Charles Marvin has urged in 
the Times that the Government should introduce 
their Petroleum Storage Bill without fail next 
session, By all means, but in the mean time it is 
well the public should clearly understand that tank 
steamers are altogether superior in safety to barrel- 
carrying ships, as a comparison between the casual- 
ties of both will show. The Ville de Calais was a 
vessel constructed by Sir William Armstrong, 
Mitchell, and Co., but the design was wholly 
French, and the steamer was disadvantageously dif- 
ferent from the English designed vessels of the 
Gliickauf series, of which so many have been con- 
structed for German and English firms. Moreover, 
it was built specially for the conveyance of crude 
petroleum, which is more gaseous and dangerous 
than kerosine, and was the only vessel, we believe, 
that was employed in this particular trade, Hence 
there is nothing to warrant the slightest panic 
about the thirty or forty other petroleum tank 
steamers afloat. 





Sxoorine Or witH Rockets To TROUBLED WATERS. 
—The efficacy of oil in stilling troubled waters has often 
been demonstrated, but it has not yet become a distinct 
ractice to carry a sufficient quantity to enable a ship to 
imbed itself in peaceful quarters while the sea around is 
angry and boisterous, so that a patent taken out in Ger- 
many, whereby oil may be fired in rockets to a given point, 
ow be the means of enabling vessels to help smaller ships 
and less thoughtful mariners in danger, and thus add to 
the efficiency of the method of saving shi The method 
has just been tried repeatedly between Bremen and New 
York. The rocket, to which is attached a cylinder filled 
with oil, can, it issaid, be fired with accuracy from a ship 
to a required spot and explodes, pouring the oil where 
wanted. In one of the rockets fired experimentally the 
distances were from 1500 ft. downwards. By the explo- 
sion of five rockets at a distance of from 1200 ft. to 
1500 ft. from the ship a space of from 1500 to 2000 square 
feet of water was covered with oil, The rocket was fired 
900 ft. against a gale. It is stated that the invention has 
been purchased by the North German Lloyd. 


LAUNCHES AND TRIAL TRIPS. 

TuHE s.s. Dahtmeet, built and engined by Messrs. Harvey 
and Co., Limited, “yo Cornwall, to the order of 
Messrs. Whiteway and Ball, Torquay, went on her official 
trial ss Mon ay, Povo —, The steamer has a 
registered tonnage o .24 tons, and a carrying capacity, 
including! bunkers, of about 700 tons. Her dimensions 
are: Length between perpendiculars, 183.7 ft. ; breadth 
moulded, 28.5 ft. ; depth, 11.7 ft. The decks and bulwarks 
are of steel. The engines are about 800 horse-power, and 
on the tri-compound system ; the cylinders being 18 in., 
29 in., and 48 in. in diameter, by 30 in, stroke. Steam is 
supplied by two boilers working at a pressure of 150 lb, 

r square inch, 11 ft. 6 in. in diameter by 9 ft. 6 in. long, 

aving a combined grate surface of 70 and a heating sur- 
face of 2100 square feet. The trial trip was eminently 
satisfactory, the engines working with great regularity 
and smoothness, and an entire absence of heated bearings. 





On Thursday, October 18, there was launched from the 
yard of Messrs. Raylton, Dixon, and Co., a steel screw 
steamer named the Eugenie, which has been built to the 
order of Mr. Christopher Furness, West Hartlepool, for 
Messrs. Mohr and Son, of Bergen. Her leading dimen- 
sious are as follows: Length, 304 ft. 3in. ; breadth, 38 ft. ; 
depth moulded, 22 ft. 10in., with a carrying capacity of 
3600 tons. Her engines, by Messrs. J. Richardson and 
Sons, of Hartlepool, will have cylinders 22 in., 35 in., and 
59 in., by 39 in, stroke. 


On Friday, October 19, Messrs, Edward Whithy and 
Co. launched from their shipbuilding works at Hartlepool, 
a large steel screw steamer named the Ursa, and built to 
the order of Messrs. Herskind and Woods, of West Hartle- 
= This vessel measures over 330 ft. in length, with a 
arge measurement and deadweight capacity. The ma- 
chinery has been constructed by Messrs. S. Richardson 
and Sons, Hartlepool, and is of the most modern type, 
having three cylinders and two large single-ended boilers. 
The furnaces of the two large single-ended boilers are 
fitted with Fothergill’s system of artificial draught ; this 
arrangement has proved so successful that the owners 
are fitting it into all the steamers of their fleet. The hull 
has been constructed under the personal supervision of 
Captain Peterson, and the machinery by Mr. Fothergill. 





On Saturday, the 20th inst., there was launched from 
the shipbuilding yard of Messrs. Finch and Co., Chep- 
stow, two 150-ton steel coaling enters, being Nos. 55 and 
56, built to the order of the Lords Commissioners of the 
Admiralty. 





From the Elsinore Iron Shipbuilding and Engineering 
Company, Elsinore, Denmark, the Hofnia, a steel screw 
steamer of 260 ft. length, 36 ft. breadth extreme, and 
18 ft. depth of hold, was launched on Saturday, the 20th 
inst. The vessel has been built to the order of Steam 
Vod Co. Kjobenhorn, in Copenhagen, and will be fitted 
with triple-expansion engines of 650 indicated horse- 
power. ‘The boilers are constructed throughout of steel 
for a working pressure of 150 lb. per square inch. In a 
few days the,keel will be laid for two similar steamers, and 
one somewhat smaller. 





On Sunday, the 21st inst., the steam launch Antonio, 
built by Messrs. Edward Finch and Co., of Chepstow, 
for the Brazilian Coal Company, of Rio de Janeiro, sailed 
in charge of their engineer for Swansea, where she arrived 
at 4o’clock p.m., having run the whole distance from Chep- 
stow, 85 miles, in eight hours, or about 104 miles per hour. 
The hull is to be shipped whole (the engines and boiler 
being taken out) on board a steamer for Rio de Janeiro. 





The atgesnabip Hames , the latest addition to the 
Svenska Lloyd Line, was launched on Monday, October 
22, from the yard of William Doxford and Sons, Sunder- 
land. This boat is intended to run on the regular line 
between Gothenburg and Hamburg, and will be the 
swiftest vessel yet employed in the service. Sheis 200ft. 
long by 27 ft. beam, and is registered to carry 875 tons 
deadweight and to steam 11 knots. Her engines are to be 
triple-expansion, having cylinders 18 in., 24 in., and 48 in. 
in diameter, with 30 in. stroke, and will be backed by 
exceptionally large boilers to give an indicated horse- 
power of little short of 1000 horses. Electric lighting 
will be fitted throughout, special attention being directed 
to the lighting of decks for discharging and shipping 
cargoes, 





The s,s, Elbruz, lately launched from the Walker Yard 
of Messrs. Armstrong. Mitchell, and Co., was taken on 
her trial trip on Tuesday, the 28rd inst. The vessel is 
310 ft. long, 40 ft. 3in. beam, and 29 ft. 6 in. moulded 
depth. She is especially constructed for the carriage 
of petroleum in bulk, and is intended to trade between 
the South of Russia and the United Kingdom. She has 
been built from the designs of Mr. Henry Swan, director 
of ee, os i ae sod Uy —- in- 
spection of Messrs. Flannery, Baggallay, and Johnson, 
for Messrs. Lane and Macandrew, of London, and is 
capable of carrying 3600 tons of oil, in addition to bunker 

The engines have cylinders 23 in., 27 in., and 
60 in., by 39 in. stroke, working at 160 lb. boiler pressure, 
and on trial with the vessel loaded with water ballast in 
her cargo tanks, the indicated horse-power was 1588, and 
the mean speed on the measured mile 10} knots. The 
machinery worked extremely well throughout, and the 





vessel proceeded to Batoum for her first cargo. 
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WALKER AND SISTERSON’S GAS 
GOVERNOR. 

THE annexed engraving illustrates Walker and 
Sisterson’s gas governor. The salient feature of the 
arrangement is that the valve stem is hollow, whereby 
the weight of the valves and their attachments is 
reduced to a minimum; at the same time advantage 
is taken of this hollow chamber by making it the com- 
municating passage from the gasholder to the inlet 
pipe. In other forms of governors the re 0 from 
the upper side of the top valve is formed in the shell 
or governor casting; the use of the central passage 
entails therefore a smaller and less complicated casting. 
Referring to the engraving, the mode of operation is 
as follows : ba 8 gomaniy gas enters the inlet pipe I, 
passes through and around the valve G, and enters the 
passage C to the gasholder. The pressure of this gas 
on the bell or mercurial diaphragm D causes the dia- 





phragm to rise ; by this means the valve opening is 
reduced and the pressure in C falls to a point deter- 
mined by the weight W placed on the valve spindle. 
When the pressure in the outlet pipe rises sufficiently 
to raise the mercurial diaphragm, so that the valves 
are closed, communication between the inlet and outlet 
is cut off, but the chamber in the valve pipe main- 
tains a constant communication between the outlet 
and the interior of the bell. By this means the pres- 
sure in the service pipes can be reduced to any desired 
amount at the burners. For convenience of fixing, 
two inlet and outlet orifices are provided. The whole 
arrangement is very compact and neat, while all the 
parts are readily accessible. 

The inventors are Messrs. Walker and Sisterson, 
the address of the former being at 24, King’s-road, 
Upton Park, London, E. 





DENNY AND CO.’S QUADRUPLE 
COMPOUND ENGINE. 

In our two-page plates of October 12 and of the 
present week we illustrate the new type of four-cylinder 
compound engine lately introduced by Mr. Walter 
Brock, of Messrs. Denny and Co., Dumbarton. The 
engines which form the subject of our engravings have 
been fitted into the s.s. Buenos Aires, a vessel belonging 
to the Compagiia Transatlantica. A very beautiful 
model made from this design is now also being shown 
at the Glasgow Exhibition. The general arrangement 
will be gathered from our illustrations. There are two 
sets of tandem cylinders working on two cranks, the 
lower part of the engines being of ordinary construction, 
The dimensions of the cylinders are 32 in., 464 in., 
644 in., and 92in., with a stroke of 5 ft., and the 
indicated horse-power is 4300, the steam pressure being 
180 1b. per square inch. The pumps have each a stroke 
of 2 ft., the diameter being: Air pumps, 26in.; circula- 
ting pumps, 144in.; feed pumps, 54in., and bilge pumps, 
54 in. The first and third cylinders have piston valves 
(Fig. 1), there being ordinary flat valves for the second 
and fourth cylinders, The first valve takes steam 
from the boiler between the two rings, and the exhaust 
comes out into the valve chest, which is common to 
both valves, From thence the steam is admitted to 
the second cylinder by means of the slide valve, 
and is exhausted through the centre port of the 
valve in the usual way. From thence it passes by a 
belt to between the rings of the valve of the third 
cylinder, _and is exhausted into the valve chest, 
after which it passes to the fourth cylinder, the 
operation for each pair of cylinders being identical. 
The piston valves, which are at the top of each pair of 
valves, are arranged to balance the weight. The third 
and fourth valves are in duplicate, that is, there are 
two valves to both the third and fourth cylinders, and 
these valves are placed side by side. The reason for 
this arrangement is twofold. In the first place, a 
single piston valve would take up more space in a fore- 
and-aft line of the engines, and it would spread the 


cylinders far apart. The lower valve of the fourth 
cylinder is taken out at the side, and, if it were in one, 
additional room would have to be given at the side of 
the valve chest in order to get it out or replace it. The 
lower valves of each pair are made with a hook-like 
attachment in place of the ordinary jaw for fixing 
them to the valve rods, This enables them to be with- 
drawn at the sides as stated, It willthus be seen that 
it is only necessary to disconnect the valve chest door, 
and the valve can be slipped out easily, there being no 
necessity to interfere with the valve stems. 

There is only one stuffing-box between the two cy- 
linders, as will be seen by our illustrations, the details of 
which are more clearly shown in the section (Fig. 3). 
The arrangement is simple and effective ; which is per- 
haps the best that can be said of any mechanical device. 
The difficulty, of course, with a single packing between 
tandem cylinders is to give access toit. Mr. Brock 
attains this end by dishing his upper piston upwards 
and his lower piston downwards. T 
respectively of the two cylinders are of course made 
to correspond, and this gives a triangular space 
between the cylinders. Doors are provided in the 
cylinder ends, as shown, and, by taking one of these 
down, good access is given to the stuffing-box and 
gland. Naturally a door is provided in the lagging 
of the cylinders, by removing which the cylinder 
doors can be got at. In an ordinary sized engine 
the cylinder doors are large enough for a man to 
get well into. The pistons are of cast steel. <A 
point in this tandem arrangement is that there 
are no pipes and connections to the upper cylinders, 
and these are, therefore, as easy to lift, barring 
a little extra weight, as ordinary cylinder covers. 
Another great virtue in this arrangement is that 
it tends itself very readily to the conversion of 
ordinary two-cylinder compound into this four-com- 
pound arrangement. There being but two cranks, 
and the lower tee parts being unaltered, it is only 
necessary to remove the existing cylinders and valves, 
and substitute the new ones. The question of a more 
equal turning moment on the crankshaft with a three- 
crank rather than a two-crank engine may arise, Mr. 
Brock, however, assures us that with this double- 
tandemarrangement the movement is at least as uniform 
as when three cranks are used. This he accounts for by 
the superior compression in the top cylinders; and, 
indeed, he informs us he has run with crank-pin brasses 
quite loose without any ‘‘ knock” on passing top and 
bottom ends, 

At the present time there are eleven vessels working 
with this type of engine, and ten more sets are in 
hand. These figures include new and converted 
engines. , 








THE ENGINEER OF THE FUTURE.* 
By Professor ARCHIBALD Barr, 
(Continued from page 392). 

THOMAS TELFoRD, the son of a Scottish shepherd, was 
born in 1757. He was educated at a good parish school, 
side by side with boys of much higher social status. At 
the age of fifteen he was apprenticed to a stonemason. 
He was a most voracious reader, as he himself describes 
in lines addressed to the poet Burns: 


* Nor pass the tentie curious lad, 

Who o’er the ingle hangs his head, 

And begs the neighbours’ books to read, 
For hence arise 

Thy country’s sons, who far are spread, 
Baith bold and wise.” 


He writes, at the age of twenty-nine, describing his ordi- 
nary day’s work, ‘‘ Then, as knowledge is my most ardent 
pursuit, a thousand things occur which call for investiga- 
tion which would pass unnoticed by those who are content 
to trudge only in the beaten path. I am not contented 
unless I can give a reason for every particular method or 
practice which is pursued.” That is the practical man of 
100 years ago. ‘* Hence,” he goes on, “I am now very 
deep in chemistry. The mode of making mortar in the 
best way led me to inquire into the nature of lime. 
Having, in pursuit of this inquiry, looked into some books 
on chemistry, I perceived the field was boundless, but 
that to assign satisfactory reasons for many mechanical 
rocesses required a general knowledge of that science. 
t have therefore borrowed a MS. copy of Dr. Black’s 
lectures.” (He found a cheap method of taking a course 
under the eminent professor.) ‘‘I am determined to 
study the subject,” he continues, ‘ with unwearied atten- 
tion until I attain some accurate knowledge of chemistry.” 
Again he writes, ‘‘ Now you know that [ am chemistry 
mad.” It is very instructive to note that though Telford 
valued the study of chemistry so highly, he set little value 
on acquirements in mathematics. This is quite what we 
might expect, since there was, in those days, no body of 
knowledge which might be called engineering science, and, 
as it would appear, he knew nothing of mathematics, he 
would be quite unable to judge what its value might have 
been to him. It was very different, as we shall see, with 
Rennie and Robert Stephenson, who knew, in their own 
experience, the value of mathematical methods. 
ohn Rennie was the son of a Scottish farmer, and left 





* Opening address to the students in the Engineering 
Department of the Yorkshire College, Leeds, on Wed- 
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school at the of twelve. He worked for two years 
with a millwright, and studied—we are told—the theory 
as well as the practice of mechanics. He returned to 
school, however, and studied especially mathematics and 
natural and experimental philosophy. Such subjects 
were taught in school in Scotland in those days. He soon 
got as far as his teacher could take him. A contemporary 
writer, referring to a visit to the school, says, ‘‘ And here 
I must notice in a particular manner the singular profi- 
ciency of a young man of the name of Rennie. He was 
intended for a millwright, and was breeding for that busi- 
ness, under the famous Mr. Meikle, at Linton, in East 
Lothian, He had not attended Mr. Gibson’s for mathe- 
matics much more than six months, but on his examina- 
tion he discovered such amazing powers of genius that one 
would have imagined him a second Newton. No problem 
was too hard for him to demonstrate.” He was appointed 
mathematical master of the school at the age of seventeen, 
but soon left to resume his work as a millwright. Before 
the end of his nineteenth year—he served a very short 
apprenticeship, you see—he was successfully established 
in business, but he had no intention to remain in such a 
ition, nor was he content with his already considerable 
nowledge of science. He entered himself as a student 
in Edinburgh, and studied—it would appear for three 
years—mechanical philosophy under Dr. Robison and 
chemistry under Dr. Black. Like thousands of other 
students in the Scottish Universities, he supported him- 
self meanwhile by his own labour. He was engaged by 
Bolton and Watt, on the recommendation of Professor 
Robison, whom Watt consulted as to his suitability. 
“ Unlike some of his contemporaries,” says Smiles, ‘* Mr. 
Rennie did not profess a disregard for theory; for he 
held that true practice could only be based on true theory. 
Taken as a matter of mere speculative guessing, how- 
ever ingenious, he would have nothing to do with it ; but 
as a matter of inference and demonstration from fixed 
principles, he held by rang 4 as his sheet-anchor. His 
teacher, Professor Robison, had not failed to impress 
upon him its true uses in the pursuit of science and art ; 
and he never found reason to regret the fidelity with 
which he carried out his instruction in practice,” We 
may judge of Rennie’s estimate of the value to him of 
such a course of study in science as he had himself under- 
gone, from his sending his eldest son from England, where 
e himself had settled, to study classics, mathematics, 
chemistry, and natural philosophy in Edinburgh Univer- 
sity for four years, At the age of twenty George Rennie 
returned to England to begin the practical study of en- 
gineering under his father. He also became a famous 
engineer. 
Sir William Fairbairn was one of the few great en- 
gineers of the earlier period who served a regular appren- 
ticeship, at an early age, to the trade. He was born at 
Kelso in 1789. His early education was only a poor one, 
though he had some extras in the way of land surveying, 
&c. He worked for a short time at a colliery, and was 
afterwards apprenticed to an enginewright. He deter- 
mined, however, to mend the defects of his early educa- 
tion, and especially to acquire a knowledge of mathe- 
matics, He set about accomplishing this end in a 
systematic manner, and apportioned his evenings to dif- 
ferent branches of study, three evenings per week being 
devoted to the study of various branches of mathematics. 
Thus he laid the foundation of that knowledge of en- 
gineering science which he afterwards gave to the world 
in his books and papers, and without which, we may 
safely say, he would never have been able to carry out to 
such perfection his great work of constructing the Bri- 
tannia Bridge across the Menai Straits. The credit of 
conceiving and carrying out that great work, the first of 
its kind, must be divided between Fairbairn, Robert 
Stephenson, and Professor Hodgkinson, all of whom 
possessed that scientific knowledge without which such a 
new order of things in bridge-building could not have 
been pioneered. 

George Stephenson, though he had not the advantage 
of a scientific training, was a man eminently scientific in 
his habits of thought. Indeed, his insight into the most 
fundamental principles underlying engineering work 
would put to shame those of many of our engineers of 
to-day who see no good in such speculations as those into 
which he entered. His perception of the great funda- 
mental truth, that all the energy available for our use 
has been derived from the sun’s heat and light, is a suffi- 
cient indication of this. It was also said of him that, had 
he not been the greatest engineer of his day, he might 
have been one of the greatest naturalists, And what was 
his view of the value of a goodeducation? ‘‘Intheearly 

riod of my career,” he says, ‘‘ when Robert was a little 

y, I saw how deficient I was in education ; and I made 
up my mind that he should not labour under the same 
defect, but that I would put him to a good school, and 
give him a liberal pig re I was, however, a poor 
man ; and how do you think I managed? I betook my- 
self to mending my neighbours’ clocks and watches at 
nights, after my daily labour was done, and thus I pro- 
cured the means of educating my son.” And that he set 
great value on the systematic study of science is shown in 
the most incontestible manner by his sending his son to 
Edinburgh University. Smiles thus writes on the sub- 
ject :—** Although Robert, who was only nineteen years 
of age, was doing well, and was certain at the end of his 
apprenticeship to rise to a higher position, his father was 
not satisfied with the amount of instruction which he had 
as yet given him. He accordingly took Robert from his 
labours as underviewer in the West Mocr pit, and in 
October, 1822, sent him to Edinburgh University, there 
being then no college in England accessible to persons of 


Robert Stephenson studied natural history, geology, che- 
mistry, and natural philosophy, and worked at practical 





nesday, October 10, 


chemistry several evenings each week. He won a prize 





moderate means for purposes of scientific culture.” - 
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at the University for mathematics, His attention to his 
studies was remarkable. He says himself, ‘‘ When I 
went to college [ knew the difficulties my father had in 
collecting the funds to send methere. Before going I 
studied shorthand ; while at Edinburgh I took down ver- 
batim every lecture, and in the evenings, before I went to 
bed, I transcribed those lectures, word for word.” And 
his estimate of the value to him of his mathematical 
training and acquirements is well shown in a letter to the 
sonof his schoolmaster. ‘‘It was to Mr. Bruce’s tuition 
and methods of modelling the mind that I attribute much 
of my success as an engineer; for it was from him that 
I derived my taste for mathematical pursuits and the 
facility I possess of applying this kind of knowledge to 
practical purposes, and modifying it according to circum- 
stances.” 

Let us now consider, for a few minutes, the most notable 
improvements that have been made—in recent times—in 
the processes of iron and steel manufacture, and see in how 
far these have been due to men trained wholly or at all in 
the practice of that industry. I think I run no risk of 
being considered partial of 0 I select Roebuck, Cort 
Mushet, Neilson, Siemens, Bessemer, and Thomas and 
Gilchrist as being the men to whom, above all others, we 
owe the present position of the iron and steel trade; and 
therefore—so far as that goes—of engineering and civili- 
sation. I think that you will find that not one single 
individual of all these belonged to the class of ‘“‘ practical 
men” and nothing more, and few of them were prac- 
tical men at all in regard to iron and steel manufac- 
ture, in the usual sense of the term. Not one of them 
Fg far as I can find—served an apprenticeship to the 
trade. 

Dr. Roebuck, the founder of the Scottish iron trade, 
and the first man engaged in practice to appreciate and 
assist James Watt, was educated as a Ha and 
devoted himself especially to the study of chemistry in 
Edinburgh University. At the age of twenty-seven he 
settled asa physician in Birmingham. ‘*Dr. Roebuck’s 
attention,” says Smiles, ‘‘ was early drawn to the scarcity 
and dearness of the material in which the mechanics 
worked ; nd he sought, by experiment, to devise some 
mechod of smelting iron otherwise than by means of char- 
coai, He had a laboratory fitted up in his house for the 
purpose of prosecuting his inquiries, and there he spent 
every minute that he could spare from his professional 
labours. It was thus that he invented” (we should rather 
say reinvented) ‘‘ the process of smelting iron by means of 
pit coal.” He was afterwards a manufacturer of chemicals, 
and invented the process of manufacturing sulphuric acid 
still employed. He began the manufacture of iron com- 
mercially at the age of forty-one. 

Henry Cort, in 1783 and 1784, so greatly improved upon 
the methods then in use for the production of wrought 
iron by puddling, that he is commonly referred to as the 
inventor of that process—as he was of the process of piling 
or faggoting, and of rolling between grooved rolls. He 
was a merchant in London, who took up the subject ex- 
perimentally as an amateur, and entered upon iron manu- 
facturing as a trade when thirty-five years of age. 

David Mushet was the discoverer of the black band 
ironstone of Scotland, and is credited with the invention 
of the cementation process for the production of steel 
from wrought iron, which is still so largely used in the 
manufacture of the higher qualities of steel. He dis- 
covered the beneficial effects of manganese on steel, with- 
out which the Siemens and Bessemer processes of to-day 
would not be successful. He entered the Clyde Iron 
Works as an accountant at the age of nineteen, and 
studied assaying experimentally after his working hours, 
until he made himself thoroughly proficient in the science, 
and was allowed to use a furnace in the works for his ex- 
periments, But the ‘‘ practical man” stepped in, as he 
himself describes. ‘‘ In the midst of my career of investi- 
gation, and without a cause being assigned, I was stopped 
short. My furnaces, at the order of the manager, were 
pulled in pieces, and an edict was passed that they should 
never be erected again.” He continued his labours, how- 
ever, at night and during his meal hours for some years. 
He again says, “‘ I was considered forward in affecting to 
see and explain matters in a different way from others 
who were much my seniors, and who were content to be 
satisfied with old methods of explanation, or with no ex- 
planation at all.” And again, ‘‘ Great cet was ex- 
cited against me by the ironmastersand others of that dayin 

resuming to class the wild coals of the country (as black 
bend was called) with ircnstone fit and proper for the 
blast furnace.” It was long before the prejudice was 
broken down, and black band became recognised as an 
ore of great value. In fact, Mushet was the only man 
whose knowledge and opportunities enabled him to 
foresee the wealth residing in that ore, which has since 
been in no small degree the making of Scottish wealth and 
greatness. 

James Beaumont Neilson, the inventor of the hot blast, 
the greatest single improvement that has ever been intro- 
duced into the manufacture of pig iron, was the son of a 
working man. Before he finally left school, at the age of 
fourteen, he was engaged for some part of his time in 
tending an engine, and this kind of work he continued 
for five years afterwards. ‘‘He employed his leisure 
hours in the evening in remedying the defects of his early 
education, and endeavouring to acquire a knowledge of 
English grammar, drawing, and mathematics. At the 
age of twenty-five he was appointed the first foreman of 
the Glasgow Gas Works, then just erected.” He was, 
we are told, a diligent student of chemistry, mathematics, 
and natural philosophy in their higher branches at the 
Andersonian University of Glasgow. He established at 
the gas works a working men’s institute. ‘‘ Having been 

_ ® workman himself,” to quote Smiles, “and experienced 
the disadvantages of imperfect education in early life, as 
well as the benefits arising from improved culture in later 





years, he desired to impart some of these advantages to 
the workmen in his employment, who consisted phiahy of 

rsons from remote parts of the Highlands or from Ire 
fond. Most of them could not even read, and his principal 
difficulty consisted in persuading them that it was of any 
use tolearn.” Human nature is strangely alike in all ages, 
However, Neilson overcame their indifference, and soon 
had his library and lecture-room crowded out. A new 
meeting place was provided, together with a laboratory 
and workshop, and the study of chemistry and me- 
chanics was carried on, the workmen making the neces- 
sary apparatus. His attention was drawn to iron 
manufacture by an ironmaster, who consulted him, and 
who had the peculiar idea that his furnace worked irre- 
gnty on account of the presence of sulphur in the air. 

e was led to make experiments on the effect of 
heated air upon gas flames and in a smith’s fire, 
the result of which was the production of a muc 
more intense heat. Smiles says, ‘‘Having obtained 
such marked results by these small experiments, it 
naturally occurred to him that a similar increase in inten- 
sity of combustion and temperature would attend the 
application of the process to the blast furnace on a large 
scale; but being only a gasmaker, he had the greatest 
difficulty in persuading any ironmaster to permit him to 
make the necessary experiments with blast furnaces 
actually at work. Besides, his theory was altogether at 
variance with the established practice, which was to supply 
air as cold as possible, the prevailing idea being that the 
coldness of the air in winter was the cause of the best iron 
being then produced. Acting on these views, the efforts 
of the ironmasters had always been directed to the cooling 
of the blast, and various expedients were devised for the 
purpose. Thus the regulator was painted white, as being 
the coolest colour; the air was passed over cold water, 
and in some cases the air pipes were even surrounded 
by ice, all with the object of keeping the blast cold. When, 
therefore, Mr. Neilson proposed entirely to reverse 
the process, and to employ hot instead of cold blast, the 
incredulity of the ironmasters may well imagined. 

hat! Neilson, a mere maker of gas, undertake to 
instruct practical men in the manufacture of iron! And 
to suppose that heated air can be used for the purpose! 
It was presumption in the extreme, or, at best, the mere 
visionary idea of a person altogether unacquainted with 
the subject.” For years he was unable to get his inven- 
tion tried, on account of the prejudices and ignorance of 
the ironmasters, who would not allow a bend to be put in 
the blast-pipe because no furnace could possibly work if 
there was ‘‘a bend in the blast main.” That invention 
has, however, revolutionised the iron manufacture of the 
ga and has very greatly reduced the cost of produc- 
tion. It is all but universally adopted, the exceptions 
being a few furnaces producing cold-blast iron, which is 
still valued for certain special purposes. 

Coming down to our own times, we have the revolu- 
tionary inventions of Siemens and Bessemer, and the great 
modification of these known as the basic process, the joint 
invention of Thomas and Gilchrist. 

The late Sir Charles William Siemens, a German by birth, 
was educted at the Polytechnic School of Magdeburg, and 
(for two sessions) at the University, Gottingen. He served 
one year in an engine works. He was eminent alike as a 
scientific man and a practical engineer. Lord Rayleigh 
says of him, ‘Practice with science was his motto. 
Deeply engaged in industry, and conversant all his life 
with engineering operations, his opinion was never that 
of a mere theorist. On the other hand, he abhorred rule 
of thumb, striving always to master the scientific prin- 
ciples which underlie rational design and invention.” 

Sir Henry semer was a decorative artist. At the 
- of twenty he exhibited a design at the Royal Academy. 

e@ was over forty years of age when he turned his atten- 
tion seriously to mechanical pursuits, with a view to im- 
proving implements of war. He wished to make stronger 
and tougher cast iron. To quote the words of Mr. C. H. 
Gregory, on the occasion of the presentation of the free- 
dom and livery of the Turners’ Company to Sir Henry 
(Times, April 16, 1880). 


“*He then felt that, in order to arrive atthe results he desired, he 
must make himself master of metallurgy, and with characteristic 
energy he devoted himself to the pursuit. That he might practi- 
cally work out his experiments he next established a manufactor 
at St. Pancras, and soon ded in p ing cast iron stronger 
and tougher than any that had before been made. The idea of 
refining it and converting it into steel while in a fluid state next 
occurred to him, and his efforts were attended with so large a 
measure of success that, by the desire of an enlightened engineer, 
Mr. George Rennie, he, in August, 1856, gave an account of his 
discoveries in a paper entitled ‘The Manufacture of Malleable 
Iron and Steel without Fuel.’ . . . Satisfied that the process 
was right in theory, Mr. Bessemer had now to overcome the 
difficulties arising from variations in the quality of the iron, and 
this he did by patiently studying the chemistry of the ores of 
iron. Two years of hard work were thus consumed.” Sir Henry 
Bessemer said ‘there were times in the progress of an invention 
such as that to which Mr. Hutton bride. gi referred when a vast 
amount of discretion had to be exerci: by one attempting to do 
such work as that which he had undertaken. A man under those 
circumstances had to put himself in antagonism with great vested 
interests and to overcome the prejudices of a lifetime on the part 
of those engaged in the particular industries affected, and preju- 
dices were often as difficult to deal with as opposing interests. It 
had been no easy task to beat down all the strong opposition, but 
there were rewards which repaid one’s struggles.” 


Sidney Gilchrist Thomas (1850-84) was educated for the 
medical profession, but entered the Civil Service, He 
studied chemistry and metallurgy, not arene J to —- 
plement his study by work in chemical laboratories. He 
was twenty years of age when the idea which afterwards 
made him so famous occurred to him from theoretical 
reasonings, and it was six years later that he obtained the 
assistance of his cousin, Percy C. Gilchrist, then the 
chemist at Cwm Avon Iron orks, and afterwards at 
Blaenavon, Thomas, we are told, systematically planned 








and theorised on the experiments, and his cousin carried 
them out. Practical men had previously tried the basic 


. | process without success. 


Where, we may ask, were the “‘ practical men” all this 
time? The answer is clear. They were in their proper 
places, and doing their proper and most necessary work, 
the value of which no one will dispute. They were plod- 
ding away in the old grooves, producing materials neces- 
sary for the world’s work or perfecting in practice the 
new processes to the dictation of such men as I have 
named. 

I might go on to treat of bridge building and shipbuild- 
ing and other branches of engineering, in its wide sense, 
in a similar manner, but I have said enough to convince 
you, I think, that science has done much for industry in 
the past. I have indicated that, in the practice of me- 
chanical engineering, scientific knowledge was not so 


h | necessary for their immediate successors as it was for the 


early pioneers, but many instances of scientifically edu- 
cated men belonging to the later — could be given. 
Such men as James Nasmyth and William Muir, of Man- 
chester, may serve as illustrations. Nasmyth, the inventor 
of the steam hammer, was an amateur mechanic, and 
maker of models, who studied science at Edinburgh 
University. He served no apprenticeship to his trade 
but went to London on leaving the University when 
twenty-one years of age, and worked as Henry Maud- 
slay’s private assistant, in making models of his en- 

ines, &c. He gives his estimate of the value of his 

niversity course in a reference to Professor Leslie. 
‘*The clear views which he communicated in his con- 
versation as well as in his admirable lectures vividly 
illustrated by the experiments which he had originated, 
proved of great advantage to me, and I had every reason 
to consider his friendship and his teaching as amongst the 
most important elements in my future success as a prac- 
tical engineer.” 

The late William Muir, who was afterwards so well 
known as a toolmaker, studied at Glasgow University. 
I need not dwell on the lives of engineers who are still 
with us. That is not only a difficult but a dangerous 
task ; but I may say that many noble instances of engi- 
neers who have had such a training as we advocate, and 
whose practice has been founded on their knowledge of 
science, might be given. I shall only mention one name 
as representing the greatest modern departure in steam 
engine practice, that of Mr. Alexander Kirk, LL. D., the 
introducer of triple-expansion engines. He was for two 
years a student of that same university from which so 
many of the eminent men to whom I have referred have 
come—that of Edinburgh. And I have been dealing only 
with the men who have made it their business to follow 
the practice of engineering. But engineers are too apt to 
overlook the gee debt they owe to investigators in pure 

i in the sci of heat and its relation to work, 
for instance. To many engineers the names of Carnot, 
Rankine, Maxwell, the omsons, and Joule—not to 
mention those of many Jess known but great workers—are 
mere names, and to many they are almost, if not alto- 
gether, unknown. It is the case that, in the early times of 
engineering, a small amount of culture and scientific know- 
ledge, comparatively speaking, sufficed to raise a man 
above his fellows. In those days, however, very few of the 
educated classes followed mechanical callings, which were 
looked down upon by the wealthy and the learned. Now, 
however, both the wealthy and the learned are among us, 
and since—as you have, I trust, seen—scientific knowledge 
is necessary for progress in engineering, the standard of 
knowledge which will suffice for one who would occupy the 
first rank, must be much higher than it was in the early 
days. But many will say that they have not the means 
nor the time to devote toany long and thorough course of 
scientific training. Thatis, no doubt, true, Forsuch we 
have our evening classes, which, I believe, do excellent 
work so far as they can go. But to many a more thorough 
course is available. You may possibly have noticed that 
many of the men of whom I have spoken were educated 
in the Scottish Universities, on the model of which, in 
almost every particular, the modern English colleges such 
as this are founded, and I have already mentioned that 
the elder Rennie supported himself by his own labour 
while a student, and so also did James Nasmyth and 
William Muir. This was no uncommon course to take. 





Y¥] Mr. Gladstone speaks of “the amount of resolute and 


unsparing personal effort and sacrifice through which 
alone it is that the youth of Scotland come so extensively 
to the benefits of academic training,” and says—‘‘ These 
are not the children of wealth and ease, grudging what- 
ever is given to study as stolen from luxury and amuse 
ment. They are tue weedy offspring of a hardy land, who 
win by toiling the privil of further toil, and in this 
culminating effort give a double strength to the fibre of 
their faculties and will, Of 590 students” (in the Latin 
classes of 1879 in Glasgow be ‘there are no less 
than 391, or two-thirds of the whole, who keep their 
place in the university, absolutely or almost in every case, 
by one form or another of private employment, added on 
throughout the whole or a portion of the year, to the 
burden of their studies.” These youths were engaged in 
all manner of trades and professions, from that of the 
miner and blacksmith to that of the missionary. Whether 
or not this is a good and wise policy must depend on 
circumstances, and I must leave you to judge for your- 
selves, I may be biassed, having adopted it myself. But 
Mr. Gladstone adds, ‘‘ Of this statement I will only say 
that I do not know, and hardly can conceive, one more 
full of promise for the future of your country.” I may 
repeat to you, also, the words of Mr, Swire Smith—words 
more true of engineering, perhaps, than of any other field 
of action—“‘ It is not education, but ignorance, which is 
so costly”; and I would ask you to think over their 
significance in relation to engineering practice, 


(To be continued.) 
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DYNAMO-ELECTRIC MACHINES. 

10,200. H. C. Bull and Co., and H.C. Bull, London. 
Improvements in Dynamo-Electric Generators and 
Motors. (8d. 3 Figs.) July 21, 1887.—The field magnets A 
are arranged in three sets of three each. An iron or steel cylinder 
B is mounted with its ends in bearings b'. The shaft C of the 
machine is mounted in bearings D, and one of the ends carries a 
disc d which is provided with adog d' of non-conducting material 
fitting into the disc b2 formed upon the journal of one of the covers 

The bearings b! are insulated from the bed E. The shaft C is 
laced concentrically in the journals of the covers b, but does not 
uch them. The cylinder B is thus entirely insulated. The three 
portions a!, a*, a4 and the coil a*, which constitute a magnet A, 
are held by and insulated from clamps a, carried by frames F 
secured to the bed E. A divided magnet A consists of a metallic 














core a! and of non-conducting material a?, around which is wound 
a coil of wire a3, Outside this coil and on the side next the non- 
conducting material, the second portion a4 of the metallic core is 
placed. The core a! is grooved externally to receive the coils a*. 
All the electricity generated or used by the machine is 
through the coil a*. The external piece a4 of the magnet is also 
grooved to fit over the coil a3. The inner or active faces of the 
magnets A are bored out so as to allow of the surface of the 
cylinder B to move very closely to the same without touching. 
The effect of the improved construction of the magnets is to cause 
the electric lines of force to move in one direction only, thereby 
dispensing with the use of commutators in either dynamos or 
motors, (Sealed October 5, 1888). 

orks. Improvements 


10,240. L. Hanson, Halifax, Yor 
} eld Magnets. (6d. 2 Figs.| July 22, 1887.—This inven- 
tion relates to an improved method of forming the pole-pieces and 
the yoke. The ends of soft iron wires a@ are placed into a suitably 
shaped mould, into which is poured molten metal b which fills up 
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the interstices between the wires, thereby forming a solid mass 
with a complete magnetic circuit. In Fig. 2 the ends of the soft 
iron wires are cast in the solid metal ¢c, but in the part d the wires 
are not severed, the metal d being cast around them, (Sealed 
August 8, 1888). 


12,418. 8. Z. de Ferranti, London. Improvements 
in Conveying Electric Energy and in Applying the 
same to the Production of Motive Power. [11d. 
22 Figs.) September 13, 1887.—Referring to Figs. 1 and 2, A, A 
are the upper part of posts, B, B insulators carried by the posts. 

are wires extending from an insulator on one post to an insu- 
lator onthe next. D is a conductor or cable supported by leather 
thongs E from the wires C. Each thong is formed with a slot 
oa it at one end; it is doubled around the conductor, and 
the other end is threaded through the slot, so that the conductor 
is embraced by the thong as shown in Fig. 2. Figs. 3 and 4 illus- 
ba bs faageeca of ——t — —— for hires motive 

y causing them pass through a compound apparatus 
Consisting of two electro-motors. The principal soso is oe with- 
out commutator, and such that when running at a suitable speed 
it will maintain this speed, and synchronise itself with the alterna- 
tion of the currents passing through it. The other electro-motor 
is of much smaller dimensions ; it is provided with a commutator 
and is capable of starting from rest when the current is 
through it. The armature of this machine is red with 
or on the same shaft with the armature of the first ectro-motor, 


armature of the main motor and so brings it to the speed re- 
quisite to enable it to work synchronously with the curren 
supplied toit by the circuit. In Fig. 5 is employed an electro-motor 
without commutator. The armature N is carried within a ring 
O which rests between pairs of flanged rollers P at intervals apart 


around its circumference. Q are two circles of el magnets on 
the two opposite sides of the armature with their aa ranged 
alternately north and south, carried by the axle concentric 


with the ring O. Sis a brake-block which can be pressed against 
the ring O to stop it from rotating. To start the machine the 
alternate current is passed through the armature by the wires 


Fig.5. 
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a, b, and the armature is revolved by hand aided by the current, 
the magnets and the axle carrying them remaining practically at 
rest. Ifthe brake-block be yar mend pressed against the ring O 
the armature will be gradually stopped and the magnets and axle 
will commence to revolve, and will gain in speed as the armature 
loses, until, when the armature is absolutely stopped, the axle will 
be driven at the speed which the current will drive it at. Power 
can be taken from the axle bya belt or otherwise. (Accepted 
September 15, 1888). 


TELEGRAPHY AND TELEPHONY. 


5203. L. J. Le Pontois, Paris. A Method of and 
Apparatus for Transmitting Sounds to a Distance 
by Means of Light, [6d. 7 Figs.) April 7, 1888.—Referrin, 
to Fig. 1, the fixed light F is situated in the focus of an ellipti 
reflector H causing the rays to converge to the other focus F'!, 
beyond which are fixed the lens T and the coloured glass U. In 
the path of the rays towards these, is interposed a vibratory appa- 
ratus consisting of two gratings X and Y having coincident open- 
ings between their bars ; the one Y is fixed, and the other X is free 
to slide in a guide and is connected by a magnet and armature 
to a diaphragm (not shown), fronting a chamber communicating 
with a mouthpiece. As the diaphragm is caused to vibrate 
by sound waves, the grating X is caused to move, obstructing 
more or less the passages between the bars of Y, and so pro- 
ducing vibrations of the light transmitted from the ——— 
shown in Fig. 1. Fig. 2 illustrates a receiving apparatus in which 
the varying light is caused to act on a telephonic receiver. A 
dark chamber a is provided with a finder telescope c, and is 
mounted so that it can be directed so as to receive the parallel 
transmitted rays on its lens b, by which they are converged. 
The rays diverging beyond the focus of b are again conveyed 
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by an achromatic lens d and thrown on the face of a prism e 
which is blackened, except in one place for their reception, and 
is provided with a sliding screen f. In order to render more 
effective the rays falling on e, they are reheated by combining 
them with hot rays of their complimentary colour. This re- 
heating is effected by means of a lamp g within a reflecting case 
h, through an opening i, of which the rays pass to a lens J, 
rendering them parallel. In front of this lens is a circular screen 
k shown in front view in Fig. 3, having through it several open- 
ings k! fitted with green glasses of various depths of tint. By 
turning & round, one or other of these glasses may be brought 
into line for the rays to pass through it to a reflector 1 by which 
they are thrown upon the prism e. A small telescope m enables 
the observer to see the incidence of the rays on e, and to 
make the necessary adjustments to bring the green and red rays 
together on e. The combined rays are transmitted through a 
lens W on to a selenium resistance q forming part of the circuit of 
a telephonic receiver ¢, As the selenium is acted on by the vary- 
ing heat rays from W the variations of its electrical resistance 
thereby caused, are converted by the telephonic receiver ¢ into 
sound waves corresponding with those which acted on the trans- 
mitting diaphragm. (Sealed July 20, 1888). 


ELECTRIC LIGHTING. 


10,8338. F. R. Boardman, East Dulwich, Surrey. 
Improvements relating to Electric Lamps. [8d. 4 
Figs.) August 6, 1887.—This invention relates to improved 


apparatus for automatically making and breaking contact (strik- 








nf 0,833 


ing the ry between the carbons of arc lamps. The improved 


apparatus is shown applied to the ‘‘Sun” lamp. The current 
comes in at the terminal A, passes round the fixed electro-magnet B, 





80 that when the circuit is first closed the small motor drives the 





through the contact pieces C!, D, and E, and out by the terminal 





t | lower electro- 


@ through the circuit 1. When the circuit is completed, the 
et attached to the soft iron core of the solenoid 
H ig raised by the attraction of the magnet B, and carbon 
pencil passes through the hollow carbon and marble block to the 
solid carbon. When contact is made between the carbons, part of 
the current passes from the terminal A to the tubular carbon 
across the marble block to the solid carbon, through the solenoid 
J and out by the terminal G, along the circuit Q. This circuit 
being formed, the soft iron core D is raised, the circuit 1 between 
the contact pieces C and Eis broken, when the weight of the 
lower electro-magnet or core H returns the carbon pencil ready 
for lighting again, should the main circuit be interrupted. The 
carbon pencil is held by a socket extension of the rack @ ar 
ported on friction rollers a! and controlled by the gear wheel 
inion b', and driving rack or toothed arc ¢ forming or actua 
y the core of the electro-magnet or magnets H and B. A dash- 
t K serves to prevent the carbon from moving too quickly. 
Pa ecepted August 11, 1888). 


12,414. F.C, Phillips and H. E. Harrison, London. 
Improvements in tric Arc Lamps. (8d. 2 Figs.) 
September 13, 1887.—This invention relates especially to focussing 
arc lam The electrode A is carried by a chain C which is 
attached at its other end to the wheel D. Anotherchain E carries 
the electrode B, and is attached at its other end to the wheel F. 
The two wheels are mounted on a spindle not shown. When this 
spindle rotates in one direction, the electrodes will be caused to 

pp h one ther ; when the spindle rotates in the contrary 
direction they will recede from one another. A brake piece 





G witha notch G! isfreely supported and guided in the lamp frame 
so as to partially embrace a part of the larger wheel. H is a frame 
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ivotted at I to an electro-magnet K and provided with a_pro- 
ection L. When the magnet is excited, the frame H will be 
actuated to raise the projection L which will lift one side of the 
brake piece G, thereby tilting it and causing it to grip the wheel, 
whereupon on any further movement of the brake piece, it and 
the wheels will move as one about the common axis of the two 
wheels and thus move the electrodes apart to form theare. The 
reverse movement of the electro-magnetic devices (and conse- 
r yeape| of the wheels and brake piece) will allow the brake piece 

to release its grip on its wheel and so allow the wheels to turn 
round and the electrodes to approach each other. (Accepted 
August 11, 1888). 


ELECTRIC RAILWAYS, &c. 


7185. W. H. Akester, London. Improvements in 
Electro-Propulsive Motors and in the Application 
thereof to Wheeled Vehicles or Rolling Stock. (8d. 
6 Figs.) May 17, 1887. — According to this invention the electro- 
motor constitutes a kind of bogie frame supported by and connect- 
ing the axles of the wheels of the vehicle, and independent of 
attachment to the body of the latter. Referring to Figs. 1, 2, 
and 3, A, A are the cores of the field magnets, B is the armature 
shaft, the ends b, b of which are extended to the side plates D, D, 
which carry the motor and are arranged between the travelling 
wheels and their axle-boxes. OC, O are the commutators. The 
armature shaft B is geared with both shafts of the travellirg 












































wheels. The pinions E which are keyed on to the armature shaft 
gear into the pinions F mounted loosely on the shafts of the field 
magnets, andthe pinions F gear into the pinions G on the shafts 
of the travelling wheels H. Fig. 4shows an improvement in the 
construction of field magnets. A washer or ring A is placed on 
the core of the magnet when the pole is required, and the coils 
B, B are wound on to about the same di ter as the 

The oy an Cis then passed on to the magnet and secured by 
a pin to the washer or ring A. The pole-pieces are of greater 
width than the washers, so that a recess is left at each side of the 
former within which are portions of the respective coils. (Sealed 
August 31, 1888). 


12,419. 8. Z.de Ferranti, London. Improvements in 
Electric ways. [lld. 8 Figs.}] September 13, 1887.— 
Referring to Fig. 1, Ais a dynamo situated at a main station 
upon the line and generating alternating currents of very high 
tension. Bare conductors for conveying the currents along the 
line. Care low tension conductors divided into sections of a mile 
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long. D are converters or inductor coils which serve to maintain 
the required tension in the conductors C. When high tension 
current is allowed to pass in the primary winding of the con: 
verter it develops tension in the secondary winding which is 
connected with the sectional conductor C supplying the train 
motors. For each sectional conductor C two converters are 
provided, a small one E intended to maintain the tension 
whilst no train is upon the line, and a large converter D for 
supplying the current for propelling the train. The high 
tension circuit is constantly closed through the small con- 
verter E, but is only closed through the larger converter D when 
a train is upon the line. When in consequence of a train passing on 
to the line the low tension circuit is completed through the train 






































motor, a powerful current immediately passes both in the high 
and low circuit, and excites an electro-magnet F to operate a 
switch G so as to close both the circuits of the main converter. 
In Fig. 2, A is the lower part of the frame of a locomotive or 
carriage, to which is rigidly fixed the frame B of an electromotor. 
C, C are the driving wheels, each provided with a short axle D. 
Springs E, E are interposed between the body of the carriage and 
the frame F, which carries the bearings for these short axles. The 
axis G carries the armature of the electro-motor. H, H are radial 
arms on its ends carrying crank-pins, which are coupled by links 
I to crank-pins J on other arms K fixed to the short axles. In 
Fig. 3 the axle of the driving wheels is driven by means of coiled 
—_— K from the hollow axis of the armature. (Accepted 
eptember 15, 1888). 


MEASURING CURRENTS. 

12,4387A. R. E. B. Crompton and J. Swinburne, 
Chelmsford, Essex. E M Instru- 
ments. (8d. 6 Figs.) September 14, 1887.—In the improved 
measuring instrument the needle is balanced so as not to stand at 
right angles to the axis of the coil when no current passes, in 
order to increase the angle of deflection. Referring to Figs. 1 and 
2, a, a are two hard steel magnetised needles attached to the arbor 
c. b, bare two deflecting coils fixed to the back of the instrument 
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. disa counterbalance weight. e is an index moving over a 
scale f, The index is shown at zero, and the counterbalance holds 
the double needle at an angle to the axis of the coils, so that when 
the coils deflect the needle a large reading is obtained. The instru- 
ment can be wound as a voltmeter or ammeter. The support for 
the outer end of the arbor is not shown, Figs. 8 and 4 Hinstrate 
a spring instrument for large currents. A spring d holds the 
needle @ and index e at the zero position when there is no current. 
(Accepted September 15, 1888). 


12,763. Professor G. Forbes, London. Improve- 
ments in Electric Meters or Apparatus for Measur- 
ing Electricity. (Sd. 12 Figs.) September 20, 1887.— 
According to this invention the electric current to be measured is 
passed through a conductor which has a small but perceptible 
resistance and is located in the neighbourhood of a liquid that is 
evaporated by the heat generated in the conductor. The liquid 
is condensed in another part of the apparatus, collected and 
measured, and it indicates upon a scale the total quantity of elec- 
tricity which has passed through the conductor. Referring to 
Fig. 1, a glass bulb A is blown on the end of a glass tube which 
is bent twice at right angles at B and C, and passing to the con- 
densing chamber D, The bulb A and its tions are exhausted 








of air and the bulb is partially filled with alcohol. The conductor 
E consists of a strip of German silver wound around the horizontal 
arm BC, and forms part of the cirouit of the current to be mea- 
sured. The quantity of liquid condensed in the part Dis read 
off thescale F. In Fig. 2 a horizontal glass tube BC has attached 
to it at one end a thin tube C D, and has also a tube E at its side 
passing through the stopper of the reservoir A. The latter is 
filled with alcohol. The end B of the tube is closed by a stopper 
F through which pass the terminal wires G, G!, which are con- 
nected inside the tube by a wire H K L. This wire is covered 
with cotton, thread, or other absorbent of the liquid, and this 
thread at the ends H L, passes through the tube E and dips into 


the liquid in the reservoir A. The cotton thread is moistened by 


capillary action, and sthe heat developed by the electric current 
in the wire H K L evaporates the liquid from its surface which 
is condensed in the tube B C and runs down into the tube C D. 
(Accepted August 25, 1888). 


11,705. W. P. Thompson, London. (The Westinghouse 
Electric Company, Pittsburg, Penn., U.S.A.) Im ts 
in Apparatus for Measuring Electric Currents and 
Recording the Amount of Electric Energy Consumed 
in a Given Circuit. (8d. 13 Figs.j August 14, 1888.—A 
circular armature A of metal is mounted upon a shaft a, and 
placed between the two sections of a coil B of insulated wire. 
Alternating electric currents traversing this coil tend to establish 
a field of force whose polar line or axis is approximately in the 
direction E E!. A second conductor C closed upon itself is placed 
in inductive relation to the conductor B and armature A. It is 

















laced with its magnetic axis at an inclination to that of the coil 

. Alternating electric currents traversing the conductor C 
establish a field of force for the armature whose polar or magnetic 
axis F F' is inclined to that of the coil B. When the coil B is 
traversed by alternating currents the armature A will revolve. 
Suitable retardation is provided by the application of fans N to 
the shaft a, The coil B is connected in the circuit L of the gene- 
rator G in series with the work circuit W. The resistance of the 
coil B is very small, and the current consumed in operating the 
meter is quite insignificant. A record of the revolutions of the 
armature A is obtained by a ting or registering train of 
wheelwork., (Accepted September 15, 1888). 


BATTERIES AND ACCUMULATORS. 


7189. W. H. Akester, London. Improvements in 
Secondary Batteries. (8d. 1 Fig.) May 17, 1887.—The im- 
provements consist in the employment of a frame containing 
crossbars or plates, the whole being formed of lead and fused to- 
gether. Layers of horsehair are interposed between the bars or 
plates and between the sides of the frame and the nearest bars or 
plates. (Sealed July 20, 1888). 


10,177. E. L. Mayer and H. Liepmann, London. 
Improvements in the Manufacture or Treatment of 
Porous Pots, Plates, or Partitions for Electric 
Batteries. (6d.) July 





? 

20, 1887.—This invention has for its 
object to obtain porous pots, &c., offering a constant resistance 
to the passage of the electrolyte employed. This is effected by 
causing, by heat or chemical means, the deposition in the interstices 
of the pot of a substance which will not enter into chemical action 
with the electrolyte. (Sealed August 31, 1888). 


11,390. J. 8S. Stevenson, South Shields, Durham. 
Improvements in the Manufacture of Elements or 
Plates for Secondary Batteries or Electrical Accu- 
mulators. [Sd. 3 Figs.) August 20, 1887.—This invention re- 
lates to the manufacture of pens for secondary batteries or elec- 
tric accumulators in which the support or framing of lead or alloy 
of lead is cast around the active material. The improvements con- 
sist in the interposition, between the active material and the face 
of the mould, of a material (such as paper, asbestos, felt, or cloth) 
which, whilst capable of withstanding the heat of the casting pro- 





um 

















ecss, is a slow conductor of heat and ofa yielding character, so that 
when the parts of the mould are forced together the active mate- 
rial is retained in place in the mould without fracturing or disinte- 
grating the interposed material. The mould is formed of two 
plates C, D, with removable,edge pieces f. The active material 
and the interposed asbestos, &c., having been ee upon the 
plate D, the plate C is placed on top, the whole ni together, 
and the molten lead is poured in at one end and flows into the 
spaces between the pieces of active material. The mould is 
mounted on trunnions & resting in slots in standardsi. (Sealed 
August 31, 1888), 
MISCELLANEOUS, 

666. G. E. Vaug London. (R. Mannesmann and 
M. Mannesmann, Remscheid, Germany.) Improvements in 

e ufacture of Pipes or Tu and in Apparatus 
therefor, (sd. 5 Figs.) January 15, 1887.—This invention re- 
lates to improvements on the invention described in the specifica- 
tions No. 1167, of 1885; No. 9989, of 1886 ; and No. 6453, of 1887. 
Two or more conical rollers, the working surfaces of which are in- 
clined in a manner to give a conical shape to the blank between 
them, are arranged obliquely to each other to revolve in adjust- 
able bearings. All the rollers are laid in the same direction, i.¢., 
the ends of larger diameter are all situated at the same end of the 
apparatus. The peripheries of the rollers have formed on them a 
number of helical corrugations, so that a blank or block of metal 
fed in between the rollers at the one end of the apparatus issues 





from the other end in the form of a pipe or tube, a cylindrical pas- 





sage being formed through a part of the length of the same. The 
corrugations on the rollers ually disappear towards the end of 
emergence in order to produce an externally smooth tube; this 
is more effectually attained by making the end parts of the rollers 
cylindrical. The rollers are caused to revolve in the same direc- 
tion, so that their working surfaces move in opposite directions 
rolling the blank between them. This process is fully described 
in ENGINEERING of September 21, 1888. (Sealed June 29, 1888). 


7947. A. C. Boothby, London. A Movable Stern- 
Dock for Screw Steamers. [8d. 6 Figs.] Junel, 1887.— 
This invention relates to the construction of a floatin 
inclosing the stern (for effecting repairs to propeller) or other 
part of a vessel. The gates of the dock consist of horizontally 
sliding bars that are shaped and advanced approximately to fit 
the section of the vessel and are faced with packing. (Sealed 
June 15, 1888) 


A. C. Boothby, London. A Roratne for 
Cleaning the Bottoms of Iron or Steel essels. (8d. 
1 Fig.] June 1, 1887.—The improved apparatus for cleaning ships’ 
bottoms consists of an electromotor whose ets attract the 
apparatus to the vessel’s side, while its revolving armature drives 
a rotary brush held against the side, (Sealed June 16, 1888). 


5713. J. K, Hallock, Erie, Penn.,and G. C. Blickens- 
derfer, Stamford, Conn., U.S.A. Improvements in 
Electric Elevators. (8d. 4 Figs.j a 17, 1888.—The cage 
A is raised and lowered by means of a revolving gear or screw nut 
D which is in engagement with a single fixed central screw rod B 
extending from the top to the bottom of the well C. The nut D is 
provided with an annular groove or bearing d,in which is swivelled 
a frame E secured to the cage A, and serving as a support for the 
field magnets f of an electric motor F. The armature shaft /' is 
tubular, and surrounds the screw rod B, and is secured to orforms 
part of the nut D. The electric motor intervenes between the car 











and the nut upon the screw rod, the nut is part of the armature 
shaft, and the nutor armature shaft supports the field magnets, 
their frame and the car A, so that a rotation of the armature shaft 
and nut raises or lowers the car A. From the brushes h, h of the 
motor, split wires J, 2 lead toa reversing switch K located in the 
car A, and from the switch K, wires 2, 2, including a cut-out 
switch L' to a battery or generator z. By operating the reversing 
switch K, the direction of rotation of the armature is reversed as 
desired for changing the direction of travel of the cage A. Instead 
of using the reversing switch, the brushes h, h may be rotated to 
change the polarity of the armature by means of mechanical 
gearing k in engagement with a rotating brush holder. (Sealed 
August 8, 1888). 

7849. W, P. Thompson, London. (G. Westinghouse, Jun., 
Pittsburg, Penn., U.S.A.) Improvements in or relating 
to Apparatus for pessoas and Locating Faults in 
Alternate Current Electric Currents. (8d. 1 Fig.] 
May 29, 1888.—The alternate current generator A! is provided 
with conductors L' and L? ; and conductors L? and L4 lead from 
the poles of the generator A2. The outer lead sheathings of the 
conductors L* and L4 are electrically connected with each other 
by conductor c!. The line L! is connected by a conductor 1 with 
a switch S', and the line L? is connected by a conductor 2 witha 
switch S*. These switches are connected by 5 and 6 respectively 
through the primary coils of electric converters B! and B?, with a 














conductor 7 leading through a switch 85 to the earth atG. The 
pees coils of the converters B!, B2 are respectively con- 
nected through translating devices, for instance, incandescent 
electric lamps d' and d*. en the generator A? is operating and 
the lines L! and L? are Propet insulated, a current will traverse 
the conductors 1, 2, and the lights d! and d? will be equally illumi- 
nated. But if one of the lines, L? for instance, be connected with 
the earth, as indicated at G! by the conductor 8, the converter B! 
will be shunted, while an increased current will traverse the pri- 
mary coil of the converter B?, and thus increase the illumination 
of the lamp d?. If the leakage had occurred in the line L! then 
os Dik ee the lamp d' would have been increased, (Sealed 

12, 1 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 





street, Strand. 
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THE CENTRAL INSTITUTION OF THE 
CITY AND GUILDS OF LONDON 
TECHNICAL INSTITUTE. 

Part I.—Irs Ossects, History, anD GENERAL 
DESCRIPTION. 


By G. W. pe Tunzzetmann, B.Sc. 


Tr is not uncommon even at the present time to 
find the triumphs of engineering skill accomplished 
by the engineers of a past generation, few of whom 
had received a scientific training of any kind, quoted 
as a proof that such a training is unnecessary and 
even useless. Those who speak thus entirely fail 
to grasp the conditions under which the modern 
engineer has to work. It is quite true that great 
achievements were accomplished by many of our 
engineers in spite of their never having had the 
opportunity of scientific training such as is now 
available, but the growth of competition and the 
advance in knowledge has totally changed the con- 
ditions which then existed. Practical skill unaided 
by scientific method may enable an engineer to 





build a bridge of ample strength to withstand any 
strains which it may have to bear, but it will not 
enable him so to apportion the different parts of 
the structure as to give the requisite stability with- 
out waste of material, and therefore he will be 
placed at a disadvantage in competing with a man 
who adds to his practical knowledge the power of 
determining beforehand exactly how much strength 
is required in the different portions, and the best 
forms to be given to them. 

Scientific knowledge is perhaps even more 
essential for the solution of many of the engineer- 
ing problems which have been called into existence 
by modern discoveries. Take, for example, the 
problem of the electric transmission of power, 
where an unnecessary loss of five or ten per cent. 
of the power in transmission may make all the 
difference between bankruptcy and the payment of 
a good dividend. 

When the advantage to an engineer of a thorough 
scientific knowledge of his profession is granted 
the next question which arises is, How may this 
scientific training best be obtained? The usual 
method of training a young man destined to become 
an engineer has hitherto been to send him direct 
from school into the workshop of an engineer. If 


he has been industrious at school he will probably trade schools, and for theconduct of theexaminations 
have acquired a fair knowledge of Latin and _ in technology which had been established by the 
Greek, and a smattering of mathematics and of Society of Arts in 1876 with the aid of a grant from 
one, or possibly two modern languages, while if the Clothworkers’ Company. In 1878 these exami- 
he has not been a hard worker his acquirements | nations were transferred to the Association of Livery 
will probably consist mainly in proficiency in cricket Companies, then provisionally constituted as ‘‘ The 
and football. When he enters the workshop he | City and Guilds of London Institute for the Advance- 
has to pick up his information as best he can, | ment of Technical Education.” 

and even under the most favourable conditions he| In 1879 the ground in the Exhibition-road, on 
can only acquire a knowledge of a very limited kind. | which. the Central Institution now stands, was 
The object of a technical college like the Central | acquired at a nominal rental from the Commissioners 
Institution is to supply the gap existing between the| of the Exhibition of 1851. In order that a com- 
school and the workshop. When the youth enters! mencement might be made at once, Professors 
such an institution he obtains a training in the Ayrton and Armstrong were engaged by the Com- 
general scientific principles underlying his pro- mittee to give courses of evening lectures in physics 
fession, which will enable him afterwards to learn and chemistry respectively, with special regard to 
more in a workshop in a year then he would other- their application to various industries. The courses 
wise have done in five. It must be distinctly borne were temporarily carried on in some rooms in the 
in mind that the object of an engineering school basement of the Cowper-street schools, belonging 
like the Central Institution is not to make its students to the Middle Class Schoels Corporation. It was 
expert workmen, but to give a systematic training soon found that these classes supplied a distinct 








which is impossible in the best managed workshop. | want, and in 1880 the Committee appointed Mr. 
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Fic. 5. THE LABORATORY OF MECHANICS, 
In the engineering school everything is arranged \(now Sir Philip) Magnus as Organising Director 





with a view to giving instruction, while in the 
workshop the object is to turn out the largest pos- 
sible number of machines at the lowest possible cost. 
The instruction at the school, however, is intended 
in general to precede and not to supersede training 
in the workshop or office, for it is only in the latter 
that the engineering student can learn the com- 
mercial conditions under which his work must be 
carried out in order to secure practical, in other 
words, financial success. 

The Technical Institute, of which ‘the Central 
Institution forms the moat important part, owes its 


origin to the public spirit and enlightened action of | 


some of the City companies. 
In 1877 a Committee was formed by some of the 
principal companies for the purpose of preparing a 





and Secretary to the Council, and Professor Perry 
was appointed to take charge of the department of 
mathematics and engineering. 

In 1883 the classes were transferred to the Fins- 
bury Technical College, which had been specially 
built for the purpose ; the curriculum was consi- 
derably extended, embracing applied art as well as 
electrical and general engineering and chemical in- 
dustry ; subsequently laboratory courses were added, 


rand finally an evening school was opened in addi- 


tion to the classes held during the day, so as to 

enable artisans and others, engaged in the day time, 

to avail themselves of the instruction provided. 
The Central Institution in Exhibition-road was 


|opened in June, 1884, and Professors Henrici, 


Unwin, Ayrton, and Armstrong, each aided by a 


scheme for a national system of technical education. | staff of assistants, were appointed to superintend 
The Committee invoked the assistance of Sir William |the departments of mechanics and mathematics, 
Armstrong, Mr. Bartley, Lieut.-Colonel Donnelly, | engineering, physics, and chemistry respectively. 


Captain Douglas Galton, Professor Huxley, and | 


Mr. H. Trueman Wood, and their combined report 


The subjects of instruction were defined to be 


chemistry, engineering, mechanics, mathematics, 


was drawn up in the following year. This report | physics, drawing, manufacturing technology, work- 


contained a scheme providing for the foundation in 
London of a central institution for higher technical 
instruction, for the establishment and assistance of 


shop practice, modern languages, and applied art. 


The building is for the most part five stories high. 


In the basement (see Fig. 1, page 422) are the engi. 
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neering workshops and laboratory, the forge room, 
dynamo room, dynamo and motor-testing room, 
physical laboratories, the laboratory of mechanics, 
and the joiners’ shop. The ground floor, Fig. 2, 
is mainly occupied by class rooms, together with the 
optical laboratory and private rooms for three of 
the professors. On the first floor over the entrance 
is a large reading-room and library, and the rest 
of the floor, Fig. 3, is occupied by physical labora- 
tories and the offices of the administration. The 
central portion of the second floor is occupied by 
a large room intended to be used as a museum for 
engineering, mathematical, and physical models, and 
the rest of the floor is occupied by chemical labora- 
tories and lecture rooms and by the applied art 
studios and school of wood carving, which has been 
allowed the use of some rooms, although not form- 
ing part of the Institution. On the third floor 
there is a large room, Fig. 4, 67 ft. by 55 ft., which 
is used as the engineering drawing office, the ‘rest 
of the floor being occupied by chemical laboratories 
and a students’ refreshment-room. 

In addition to the three complete courses of in- 
struction specially arranged for students intending 
to enter engineering, electrical, or chemical indus- 
tries provided at the Institution, students who have 
sufficient knowledge are admitted to any courses 
they may select or to do special work in the labora- 
tories, working as many hours a week as they desire, 

During the summer various short courses of 
lectures and laboratory demonstrations on varions 
branches of applied science and the technology of 
particular industries are given by the professors 
and outside lecturers. These courses are specially 
adapted to the requirements of the Institute's tech- 
nological teachers who have free admission to them, 
and they are also open to other persons on payment 
of small fees. 

Students who intend to go through a complete 
course of technical instruction in either of these de- 
partments and to obtain the diploma which is given 
at the termination of the course to those who attain 
a satisfactory proficiency in the subjects of study, 
have to pass an entrance or matriculation examina- 
tion in elementary mathematics and mechanics, 
mechanical drawing, physics, chemistry, and either 
French or German. This examination is held at 
the end of September, and is open to all persons of 
not less than sixteen years of age. Several scholar- 
ships varying in value from 601. a year, together 
with free education, down to 301. a year, are awarded 
on the results of the examination. The regular 
courses begin early in October, and continue with 
short vacations at Christmas and Easter until the 
end of June. A complete course of instruction 
occupies three years, except in the case of a few 
students who already possess a competent know- 
ledge of the more elementary portions of mathe- 
matics, physics, and chemistry, wha may begin at 
once with the second year’s course. 

The first year’s course is the same for all students 
and is intended to give a thorough preparation for 
the more special a technical studies of the second 
and third years. 

A considerable amount of time is, therefore, 
devoted to mathematics, which forms the essential 
foundation without which it is impossible to attain 
a leading position as a scientific engineer in either 
of the three departments. In the mathematical 
teaching it is, however, always borne in mind that 
the students are preparing to become practical and 
at the same time scientific engineers, and not 
mathematical professors. 

The department of mechanics and mathematics 
is under the direction of Professor O. Henrici, 
F.R.S8., who was a student of engineering before he 
became a mathematival professor, and whose teach- 
ingis characterised by what we can only call ‘‘ intense 
practicalness.” The studerts are taught at each 
step to apply their mathematical knowledge to 


practical problems instead of merely learning to. 


perform feats in mental gymnastics. This is 
certainly the method of teaching whichis best adapted 
to prepare the students for grappling successfully 
with the practical problems which they will con- 
tinually have to face not only in their second and 
third year’s course at the Institution, but also in 
their subsequent career. It also has the great 
advantage of awaking the interest even of compara- 
tively dull students by showing them the practical 
value of what they are learning, and at the same 
time it affords the best possible test of the reality 
and thoroughness of their mathematical knowledge. 

A certain amount of time is devoted to going 
over the elementary portions of mathematics which 





enter into the matriculation examination with a view 
of solidifying the foundations upon which their 
future progress must be based. Great attention is 
devoted to numerical calculations, and the students 
are taught to determine the limits of accuracy 
attainable in calculations based upon physical data. 
This is a point of great importance, though usually 
neglected in courses of mathematics and physics, and 
nothing is more common than to find students, 
even of more than the average ability, working out 
the results of experimental determinations to long 
series of decimals when the data upon which they 
are based are comparatively rough, as, for ex- 
ample, calculating the time te perhaps the ten- 
millionth or the hundred-millionth of a second, 
when the data cannot be relied upon within a tenth 
of a second. 

In the first term they are taught to measure areas 
both algebraically and by graphical methods, as well 
as practically by means of various kinds of plani- 
meters, and they are instructed in the elements of 
statics, and especially graphical statics, which is of 
the greatest value to practical engineers, and often 
enables them to solve in afew minutes by the aid of 
simple geometrical constructions, such problems as 
the determination of stresses in the ties or struts of 
a roof truss or of a girder, which would otherwise 
involve long and complicated calculations. 

In the second and third term a course of lectures 
is given on projective and co-ordinate geometry. 

These lectures are accompanied by practical work 
in the drawing-room and the laboratory of mechanics. 

In the drawing-room attached to the department 
of mechanics and mathematics, the students learn 
to trace curves both from numerical data and by 
mechanical methods, and solve practical problems in 
graphical statics and in the kinematics of link- 
works, such for example as the determination of 
instantaneous centres, and of the forces which produce 
equilibrium in a link-work upon which they are 
acting. They also learn the practical use of plani- 
meters and integrators. 

The laboratory of mechanics is well provided with 
apparatus for making simple mechanical measure- 
ments, and it is of such a nature that measurements 
of really considerable accuracy can be made by care- 
ful students. The great feature of the-work in the 
laboratory is that all the experiments are quantita- 
tive—that is to say, in every experiment some 
definite measurement has to made, and the 
students are taught the various methods of reducing 
the results of their observations, including the 
method of least squares. 

The illustration, Fig. 5, on page 419, shows one 
of the two rooms forming this laboratory. 

The students learn to measure small intervals of 
time by means of various kinds of chronographs, 
and to make exact determinations of length, mass, 
and volume ; they find experimentally the laws of 
falling bodies by means of Attwood’s and Morin’s 
machines, and also by measuring the time of descent 
of a ball down an inclined plane, by means of a 
water clock, started and stopped electrically at the 
moments that the ball passes two fixed points. 
They also learn to make accurate determinations of 
important dynamical constants, such, for example, 
as that of the value of g, the acceleration of gravity 
by means of accurate pendulum observations, and 
also the various methods of determining specific 
gravities. A very important feature in the work of 
the mechanical laboratory is that the students learn 
to deduce various simple laws, some of which may 
be previously unknown to them, directly from their 
observations, this being effected to a great extent 
by making them plot their results on squared paper: 
and draw curves through the points obtained, or, 
more strictly speaking, the curves corresponding to 
the most probable positions of the aggregate of 
points obtained, after eliminating as far as possible 
errors of observation. Another very valuable 
feature is that the students are taught to determine 
the limits of accuracy within which their different 
measurements must be reliable in order to get a 
given amount of accuracy in the final result. For 
example, in determining the constant g, which in 
this latitude has the value 981 in C.G.S. units, it is 
necessary, in order to insure all three figures being 
correct, to determine the time of swing to within 
a thousandth of a second, while it is sufficient to 
determine the length of the pendulum to within 
half a millimetre. These considerations do not 
generally receive very much attention in physical 
laboratories, but they are of very great importance, 
as, when a student has thoroughly grasped them, 
he will be in a position to determine the limits of 








accuracy attainable with physical measuring instru- 
ments which he may have to use, or may attempt 
to devise for himself. Models are made by the 
students to illustrate geometrical theorems. 

The first year’s students also attend lectures on 
physics and chemistry, and work practically in the 
physical and chemical laboratories and in the engi- 
neering workshop and drawing office, but their 
work in these subjects will be considered in detail 
under the descriptions of the three technical de- 
partments. The students are also expected to 
attend a course of either French or German during 
their first year. And this is compulsory in the case 
of matriculated students. Attempts have been 
made to continue the courses of French and German 
during the second year, the attendance on them 
being optional, but very. few students have hitherto 
availed themselves of the opportunity offered them. 
It is a pity that this should be so, as a knowledge 
of both these languages would be of great value 
to them subsequently, both in enabling them to 
read French and German engineering, physical, 
and chemical literature, and in opening up appoint- 
ments which would otherwise be closed to them. 

During the second year the instruction in mathe- 
matics embraces the differential and integral cal- 
culus, plane and solid co-ordinate geometry, the 
theory of equations and of the method of least 
squares, together with dynamics and hydrostatics. 

The students in the engineering and physical 
departments attend a course of lectures and exer- 
cise classes in the higher parts of pure and applied 
mathematics, occupying four hours a week, during 
their third year. This session a new arrangement 
has been made in accordance with which the third- 
year students in any one department spend Thurs- 
day in each week during the winter in the work of 
that one of the other departments which will be of 
most use tothem. With these exceptions they de- 
vote the whole of their time to the work of their own 
department, in which they are encouraged to under- 
take original investigations under the direction of 
the professors. The work in the third year consists 
chiefly of practical work in the laboratory, but the 
students also attend a course of advanced lectures 
on the technology of their own department. 





THE BRITISH ASSOCIATION. 
(Concluded from page 413.) 
THe CHEMICAL SECTION. 

Want of space obliges us to deal briefly with the 
papers read in the Chemical Section ; and, indeed, 
the section was not very busy, nor were the pro- 
ceedings of great technical interest to our readers. 
Discussions formed a special feature this year. If 
properly arranged and conducted, discussions are 
certainly to be encouraged by a body like the 
British Association, but if not carefully controlled 
they become digressive and tedious. Some speakers, 
too fond of hearing themselves, absorb valuable time 
and introduce matter, not perhaps irrelevant, but 
not of intimate ‘relation to the subject under con- 
sideration ; and by this those who really have some- 
thing to say are prevented from doing so. This 
criticism has, of course, no personal application ; it 
applies, however, to all extensive meetings, and 
those of the Chemical Section formed no excep- 
tion to the rule. 

THE TEACHING OF CHEMISTRY. 

Professor Tilden had given his presidential 
address as his contribution to the Committee on 
the Teaching of Chemistry, and the discussion took 
per on Saturday, September 8. The Committee 

ad to inquire into the present methods of teaching 
chemistry, and for this purpose they had addressed 
a circular to the schools of Great Britain and Ireland 
in which chemistry forms a part of the curri- 
culum, The circular inquired about the objects 
with which chemistry is taught, the difficulties met 
with, the influence exerted by external examiners, 
and it asked for suggestions. Five hundred copies 
were sent out, and sixty replies—including a few 
from girls’ schools—were received, representing a 
total of 23,350 students, of whom 8145, or 36 per 
cent., receive instruction in chemistry. The report 
now summarises the chief points considered in 
these replies to seventy-three questions. When 
Professor Dunstan rose to read this report, 
which consisted of sixteen pages of small 
print, nobody, probably, imagined that he would 
read the pamphlet in extenso. But he did, occupy- 
ing an hour in the task, and the section knew 
that there was another paper to follow, by Rev. A. 
Irving, on ‘‘ Chemistry as a School Subject,” before 
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the actual discussion would commence. Chemistry 
may be taught for mental discipline, or as a valuable 
branch of instruction. The two aspects, we think, 
are — distinct ; or, rather, to teach chemistry 
asa mental discipline isa hobby for which our age 
moves too fast. The greater number of pupils must 
be satisfied with an insight into what chemistry 
means and what it can reveal to us; a smaller 
number require detailed and practical instructions. 
How this is to be given is a matter of grave con- 
troversy. Professor Tilden considered himself 
fortunate that in his first experiment he was per- 
mitted to watch the hydrogen bubbles and to see 
the zinc disappear, instead of being commanded to 
measure and to philosophise. Some of our pro- 
fessors waut rather too much philosophising, arguing 
that the powers of original observation should be 
developed from the very first. We agree with those 
speakers who advocated a proper systematic training 
from a good text book—Mr. Irving very properly re- 
marked that someof thegreat professorsoughtto write 
one—comprising proper doehytteal work, lectures, 
and original research. Many professors want to do 
without text-books ; but with this method the stu- 
dent has to rely wholly on his notes, which 
cannot be but incomplete, confused, and frequently 
one-sided as representing the views of the particular 
teacher. Mr. Irving expressed himself on the 
whole against premature attempts at study on the 
part of the pupil. Mr. Angel, of Manchester, dis- 
approved of early lectures and notetaking ; the 
student should explain to the teacher rather than 
the reverse. The great difficulties met with are 
want of laboratory accommodation, lack of money 
and of time; many teachers also complain about 
the examinations, and the various preparations 
needed for these. The whole examination craze 
and the payment by results constitute a serious 
evil apparently unavoidable at present. But the 
chief point, we believe, is the want of time; and a 
remedy will only be found in 4 radical reform of our 
schools. 

Previous to this conversation the section had had 
a joint discussion with the Biological Section on 
Chemical Problems presented by Living Bodies. The 
theme is exceedingly interesting ; but the discussion 
was notverystriking, which is not perhaps to be won- 
dered at. Dr. Michael Foster, in opening the discus- 
sion, declared the physiologists whom he represented 
to be the most miserable of men, as they had 
strictly speaking no science of their own, but lived 
on all the other sciences, If he applied to the 
chemist, he was told that nothing could be done 
forhim. Dr. Armstrong admitted the correctness 
of this remark, and frankly avowed that in his opinion 
both the chemist and the physiologist had been 
born about fifty years too soon. Our physiology 
rests on a foundation hastily laid by many men 
each following his own design; and we need a 
great deal more material before the building should 
be erected. Professor Armstrong would like a 
grant to be devoted to investigations by half a 
dozen competent men. We should rather prefer 
a few more investigators. Professor Thiselton 
Dyer threw out a good suggestion ; he recommended 
the study of plant growth, which offers practically 
the same process as the animal world. 


INFLUENCE OF SILICON ON STEEL. 


The report of the Committee, consisting of Messrs. 
Roberts-Austen, Tilden, and Turner, on the In- 
fluence of Silicon on the Properties of Steel, is a 
continuation of the successive reports presented to 
previous meetings. Last year metal had been taken 
from the basic Bessemer vessel at the end of the blow, 
before any carbon or manganese had been intro- 
duced, and mixed with silicon pig containing about 
10 per cent. of silicon. Now ordinary basic ingot 
has been used instead of the specially pure iron 
previously employed. Ina covered fireclay crucible 
a weighed quantity of the silicious iron was melted, 
and into the red-hot crucible were run about 40 lb, 
of molten metal which was taken from the converter 
about the middle of the charge. After allowing it to 
stand for a minute, the metal, still thoroughly fluid, 
was poured into another red-hot clay crucible, in 
which the mixture was allowed to solidify. The 
experiments were made at the South Staffordshire 
Steel and Ingot Iron Company, Bilston ; and the 
tests were by Professor Kennedy and Mr. J. Walton. 
The result may be summarised as follows: On 
adding silicon in proportions not exceeding 0.5 per 
cent. to ingot iron containing manganese, the metal 
rolls well, is not red-short, nor brittle when cold— 
with one doubtful exception—and welds well. 





With less than 0.15 per cent. of silicon the 
limit of elasticity, the breaking load, extension, 
and reduction of area are but little if at all affected ; 
but with more than 0.15 per cent. of silicon the 
limits of elasticity of breaking load are increased, 
whilst the extension and reduction of area are dis- 
tinctly decreased. The effect exerted by silicon in 
increasing the tenacity of ingot iron is not nearly 
so great as that of carbon. The relative hardness 
is very slightly affected by the proportions of 
silicon. The experiments have been conducted 
on a comparatively small scale, chiefly for want of 
funds, the ingots used weighing only about 40 lb. 
Hence no tests connected with resistance to shock 
could be performed. 


INCOMPLETENESS OF CoMBUSTION IN EXPLOSIVES. 


Professor H. B. Dixon and Mr. H. W. Smith are 
still engaged in their researches upon explosives, 
the velocity of propagation of explosions, and the 
resultant products. This branch of science has 
received comparatively scanty attention, although 
it does certainly possess a high importance even 
for technical men, in so far as, for instance, the 
problems of the gas engine are here being inves- 
tigated. Unfortunately mixtures of different gases 
seem to follow each their own line, so that conclu- 
sions drawn from the behaviour of combinations of 
carbonic oxide and oxygen do not directly apply to 
explosive mixtures of coal gasand air. M. Berthelot 
is the chief authority on these matters. The pre- 
sent paper of Messrs. Dixon and Smith chiefly con- 
cerns the incompleteness of the combustion in 
explosive mixtures ; even if gases are mixed in the 
proportions required for chemical combination, a 
certain quantity will mostly remain uncombined, as 
has already been observed by Professors Dunstan, 
Frankland, and others. 


Gas ANALYSIS APPARATUS. 


Dr. W. J. Nicol’s new apparatus consists of the 
customary two calibrated glass tubes, placed in 
a glass cylinder. At the top the two tubes are con- 
nected by a narrower tube, in the middle of. which 
fits a three-way cock, by means of which either the 
examination tube or the laboratory tube can be con- 
nected with the respective gas or the air. Above 
the stop-cock is fitted a little cup for the reagents. 
At the bottom the two tubes are connected by a 
similar arm with stop-cock. This stop-cock is the 
chief novelty of this apparatus, which offers four 
passages for the fluid, the fourth opening of the tap 
not being transverse, but axial. By manipulating 
this cock the gas within the tubes may be driven 
from right to left and back again. 

Dr. W. Bott exhibited an apparatus for the de- 
termination of vapour densities at high temperatures 
and under reduced pressures. It may be described 
asa combination of the allied apparatus of Hoff- 
mann and of Victor Meyer, and requires only two 
readings. The apparatus is heated, exhausted, the 
reservoir adjusted, the pressure read off, the sub- 
stance dropped, volatilised, and the mercury again 
regulated. To make the readings more accurate, 
Mr. Bott has suggested water gauges instead of the 
less sensitive mercury manometers. But even then 
absolute accuracy cannot, from the nature of the 
apparatus, be hoped for. Yet with large chambers 
—Mr. Bott employs a long cylindrical vessel of 500 
cubic centimetres capacity—good results can be 
obtained, and in many cases it is very convenient 
to be able to determine the vapour density at re- 
duced pressure. For a description of this apparatus 
we must refer our readers to the ‘‘ Berichte der 
Deutschen Chemischen Gesellschaft.”* 

Professor Redson’s exhibition of a photograph 
of a hydrogen and chlorine bulb, produced by the 
flash of light which caused its explosion, was 
another photographic curiosity. This Sy aur 
photography is a suggestion of Professor Du Dois 
Reymond, carried out by Mr. Saville Shaw. If a 
mixture of hydrogen and chlorine gas kept in the 
dark is suddenly exposed to light, the combination 
of the two gases takes place underexplosion. The 
source of light in this instance was dust of mag- 
nesium, so frequently used for photographic effects, 
and chlorate of potash powder. The photograph 
shows the image of the bulb, although the latter 
was broken by the explosion ; the stem of the bulb 
appears rather faint although it was exposed longer. 


STANDARDS OF IRON AND STEEL. 


Professor Langley’s paper on ‘‘ Proposed Inter- 
national Standards of.Jron and Steel” was hardly 
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brought before the right section. If identical 
standards are to be adopted in every country to 
assume productions of a uniform material, the 
manufacturer will have to decide the feasibility of 
such a project before the chemist has to be con- 
sulted about his co-operation in preparing the 
standards, 


Tue Ammonra-Sopa Process. 


Mr. Fred. Bale’s paper on the ‘‘ Recovery of 
Ammonia and Chlorine in the Ammonia-Soda Pro- 
cess” was taken as read, so that we can only indi- 
cate the idea of this process, which seems to de- 
serve attention. Mr. Bale suggests heating the 
ammonium chloride with the manganese oxide 
Mn, O,, first up to about 800 deg. Fahr., when 
ammonia will be given off ; then still higher until 
chlorine is generated. This method may be pre- 
ferable to that of Mr. Mond, who in a similar 
process employs ammonium chloride in the gaseous 
state, 


Action oF Licgut on Water Cotovurs. 


The last paper to be noticed, and the last but one 
on the list, was Dr. A. Richardson’s *‘ Action of 
Light on Water Colours,” Although not very ex- 
tensive, the experiments may well alarm those 
who still believe that their water colours will 
always look as they appear to their own eye when 
just dry, or that the changes will at any rate be of 
a somewhat harmonious character. Mr. Richardson 
painted his water colours on Whatman’s paper, and 
exposed them to light in dry and moist atmospheres 
and to gases. He divides the water colours in two 
groups : those which bleach in consequence of oxi- 
dation under the combined influences of light, air, 
and moisture ; and, secondly, those on which light 
exerts a reducing action independent of air and 
sometimes also of moisture. The first group com- 
prises the ordinary sulphides; cadmium yellow, 
which was supposed to resist attacks, loses all 
colour in two weeks if the air is moist; in dry air 
and in neutral gases like carbonic acid it remains 
permanent, so that the action is probably an oxida- 
tion. Cadmium orange is much more stable even 
in moist air. King’s yellow, the trisulphide of 
arsenic, does not bleach in dry atmosphere ; the pure 
chemicalisverysensitive tolight. Indigohaslonglost 
its once famous reputation ; it is attacked like the 
others in moist air, not in dry air, nor in carbonic 
acid ; size and gum render it more permanent. The 
second group comprises Prussian blue, which is 
reduced to white ferrous ferrocyanide, particularly 
in an atmosphere of carbonic acid, and then becomes 
blue again, even in the dark, by oxidation. In air 
the bleaching is less strong than in carbonic acid, as 
the reduction is partly neutralised by the oxidation. 
In dry air the Prussian blue is quite permanent. 
Mixed with an absorbent of oxygen such as a body 
of the first group, for instance, cadmium yellow, 
@ green compound results, which is very sensitive 
to light in moisture, turning blue finally, but stable 
in dry air. Vermilion fades both in dry and moist 
air, though slower in the former case, and size 
hastens the effect ; with cadmium yellow it forms 
an orange which blackens even in diffused daylight 
partially to recover in the dark. Lakes fade both 
in moist and dry air ; Indian yellow and gamboge 
only slightly in moist air, Naples yellow, also, but 
more quickly. The following seem permanent 
in dry and moist air: Light cobalt red, Indian red, 
yellow ochre, raw and burnt sienna. The chief enemy 
of water colours is thus not direct light, but light 
acting in a moist atmosphere. We could exclude 
the moisture, Dr. Richardson thinks, by using 
india-rubber instead of glue, air-tight frames, and 
drying agents for the backs of the pictures, as 
asbestos soaked in calcium chloride, 


SILICON AND CARBON. 


Before concluding we may mention the fine 
crystals of silico-tetra-phenylamide shown by 
Professor Emerson Reynolds, as well as many 
other crystals with equally alarming names. The 
reason why we hope that our readers will have a 
little interest to spare for this silicoamide is easily 
explained. We know that in iron, carbon and 
silicon play a very similar part ; and we know also 
that the so-called organic chemistry is essen- 
tially the chemistry of the carbon compounds. If, 
then, carbon and silicon are so closely related to 
one another, why is this resemblance so little 
apparent in organic chemistry? Professor Rey- 
nolds’s silicoamide is now the first of its kind, that 
is the only body known as yet in which silicon 
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is directly united to the nitrogen of the amido! 
group. 

At Newcastle, next year, the Chemical Section 
will presumably be exceedingly busy; the Bath 


meeting may then be remembered as a kind of | 4); 
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EXHIBITION ROAD 


CaNaDIAN Naturat Gas.—A flow of natural gas has stone, here of unusual thickness, and at about 1400ft. 
| pane into coal measure rocks; the borehole has since | 
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been struck near Thornbury, Grey County, Canada, 
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members of the Northern Mining 


Deer Boring NEAR HaRrTLEPOOL. —This borehole, Institute are invited on November 8 to visit the borehole, 
ginally commenced in search of salt, which it failed to | examine the cores, and see 
prove, was carried into and through the magnesium lime- | It is proposed to bore to a de 


the process of diamond boring. 
pth of 2000 ft. 
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ALABAMA AND TENNESSEE. 
NasHviIttzE, Cuatranooca, Loox-Our Mountain, 
AND BIRMINGHAM. 

(From our New York CorrESPONDENT.) 
(Concluded from page 327.) 

THE Lequachee Valley, near Nashville, may be de- 
scribed as canoe-shaped, and extends some 70 miles 
in length, and with varying breadth, at the widest 





writer was informed that this company started with 
every assurance of success, and that its subsequent 
failure and eventual sale to the Tennessee Coal and 
Iron Company was caused by bad management, or, 
in other words, that those in charge attempted to 
force upon this enterprise English methods, which, 
however well suited to the needs and circumstances 
of your land, were not at all liable to succeed in 
America, and that they utterly refused to modify 
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BLIND ASYLUM, TENNESSEE, 


place being four miles. The scenery is magnifi- 
cent, and its most important town is South Pitts- 
burg, which has a population of about 4000. The 
history of this place may be interesting and perhaps 
profitable to English readers. In 1873 several 
gentlemen connected with the iron trade in the 
North of England came here and established an 
iron furnace, having purchased considerable coal 
and iron property on the adjacent mountain. 
English names predominate in this region, such as 
Victoria, Whitwell, Inman, Whitesides, &c. The 






\their programme, This is a common error, and 
seems to be rather prevalent among Englishmen. 
|The vein of coal here is from 44 ft. to 5} ft. thick. 
|The iron is the red hematite fossiliferous ore, 
‘although at no great distance are beds of brown 
| hematite. The town stands in a valley surrounded 
by mountains 1000 ft. high, and the temperature at 
night is quite cool. The Perry Stove Works are 
| located here ; their output was 60,000 stoves yearly, 
and their works covered five acres. It may be men- 
tioned that these extensive works were burned down 








a short time since, and it is fair to argue from the 
well-known enterprise of their owners that new 
works of greater capacity and with finer plant will 
be quickly in operation. 

The Tennessee Coal and Iron Company’s plant 
comprises three blast furnaces of a nomina 
capacity of 100 tons each. The ore used carries 
30 to 35 per cent. of iron, and has enough lime 
to be self-fluxing. The town contains two banks, 
loaning at from 10 to 20 per cent., which ought to - 
be an evidence of prosperity, certainly to the stock- 
holders of the banks; there is a fine pipe works 
for making iron pipe, and an agricultural machinery 
manufactory. Convict labour is considerably em- 
ployed in the mines. Most of the gang is coloured, 
but once in a while a white man appears, and 
looks like the tail spot on a black rabbit. There 
is a certain loathing naturally felt toward these 
unfortunate men, but they seem a sort of jolly 
‘*devil-may-care” crowd, and no whit abashed ; 
on the contrary, they boldly ask the visitor for a 
‘*nickel to buy writing paper with.” They are 
sold at auction to that bidder who will pay the 
State the most money for their service, and he 
gets what he can out of them. If they don’t work 
they get a whipping. They are guarded by men 
with shot-guns, and if a man tries to escape he is 
hunted with blood-hounds. We were assured at- 
tempted escapes were rare, and successful ones 
rarer. There is a certain sense of barbarism in all 
this to a Northern man, but our sympathies may 
be misplaced. 

That night found your correspondent at Chat- 
tanooga, and resting under the shadows of Look- 
out Mountain. In 1836 this city was a hamlet known 
as Ross Landing, and in that year was re-christened 
Chattanooga. In 1880 the population was 13,000, 
while in 1888 it was 40,000; last year it paid in 
wages 8,210,000 dols,, and the cotton bales shipped 
amounted to 30,000. It has eight railroads and 
sends out 40 passenger trains daily. Most of the 
growth of this city has been in the last four years, 
The municipal debt is but 206,000 dols., and its 
tax rate 1.60 dols. in 100 dols. The cotton trade 
is rapidly developing, and the iron industries are 
keeping pace with it. There are two Bessemer 
steel works, one with a capacity of 140 tons and 
one of 80 tons. The cast-iron pipe works are large 
and well-appointed; one feature is a revolving 
table, in which the moulds are set. 

Dummy lines of railroads run all around the 
city and are used very much as New York people 
use horse cars. These roads have some 50 miles 
of steel rails laid, and run 26 trains to Missionary 
Ridge and 28 to Look-out Mountain. In addition 
to these, many passenger trains are run, and much 
freight is handled. Factories have grown up on 
the lines, some 87 being located there at present, 
and 500 cars of freight are handled daily ; 2000 
passengers are carried on week days and 8000 on 
Sundays, although no one can argue that these 
8000 are all en route for church. 

In respect to the iron ore used here, the best 
comes from Cranberry, N.C., and its analysis 
shows : 


Metallic iron ... . @ 
Silica ... id 20 
Sulphur .07 
Phosphorus 009 
Other matter 32.921 


The additions contemplated to the Roane Steel 
Works will give them a capacity of 100,000 tons 
per annum. 

Of course, the most interesting places to Northern 
men are the battlefields, and the morning after 
your correspondent’s arrival we inspected them. 

We went first to Mission or Missionary Ridge, 
which takes its name from the fact that, some years 
ago, a missionary established here a mission. This 
is some two miles from Chattanooga, and consists 
of a hill some 500 ft. high, which rises from an ex- 
tensive plain, and is in length some seven miles. 
The Northern army, at the time of the battle, held 
Chattanooga, but the Southern army had fortified 
the top of the ridge and had established rifle-pits 
along the base and a line partly up the slope. On 
the day previous to the battle, the Northern troops 
had captured Orchard Knob, a little knoll rising 
out of the plain, and about a mile and a half 
from the foot of the ridge. General Grant had 
established his head-quarters here, and from its 
summit could watch the entire line. General 
Sherman had been endeavouring to establish a 
foothold, but had met with severe resistance. It 
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was finally decided to try to capture the rifle-pits, 
and when this was done the troops were instructed 
to lie down under cover and hold them. They 
had, however, been held in check for several days, 
and were chafing under the restraint ; moreover, 
the enemy were tiring down the hill on them with 
artillery and musketry. A sort of natural uprising 
occurred here, which was unprecedented and 
seemed to be spontaneous; whole regiments and 
brigades rose up and, without orders, charged up 
this slope, carrying everything before them, at the 
point of the bayonet. The enemy were swept up 
to the top and over, down on to the other side, as 
though by a tidal wave, and their artillery was 
captured and turned against them. Each division 
strove to be first at the top, and although the hill 
is quite steep and strewn with fallen timber, it was 
ascramble for the top regardless of the foe. As 
an evidence of the severity of this struggle, two 
divisions, in that one hour’s fight, lost 2287, and 
there were captured 40 pieces of artillery, 58 
caissons, 6175 stand of small arms, and 5471 
prisoners. The sensation of standing on that cele- 
brated field is simply indescribable; it must be 
experienced to be understood. General Grant was 
so surprised at this action of the troops that he 
turned to General Thomas and asked, sharply, by 
whose orders those troops were ascending that hill, 
and General Thomas remarked, he presumed it was 
by their own ; to which General Grant answered, 
that it was all right if it turned out all right, but 
if not some one would suffer. General Grant, later, 
complimented the troops on pursuing a retreating 
enemy without orders. From Missionary Ridge 
we went to Look-out Mountain, ascending the steep 
slope, which has an elevation of 1600 ft., on an 
inclined road. The road is a single track operated 
by a 1}in. cable, but has a double track about 
half way up, which is quite useful to enable the 
ascending and descending cars to pass comfortably, 
for, although trying to pass two trains in a single 
track has been tried often, there is no record of 
a successful result. Much of the track is on trestles, 
and there are several easy curves. The incline 
is 4360 ft. long, and rises 1170 ft. The guide 
sheaves carry the rope around the curve, and three 
rails are used. ‘The gauge is 3 ft.3in. A double 
track road was under construction around the base 
of the mountain and ascending to the top. It has 
since our visit been completed and opened with 
great ceremony. This road uses locomotives with 
a peculiar arrangement for gripping the rail. 

The view from the top is most extensive, and it 
is stated that seven States can be seen from the 
summit, but the writer could only count six. Few, 
if any, more beautiful sights can be seen than 
from the porch of the enormous hotel now nearly 
completed on the summit. The city of Chatta- 
nooga can be dimly made out, but the sweep 
of the Tennessee River is shown, and Mocassin 
Point is plainly seen (see page 334 ante). The 
fancied shape to a foot has caused this name 
to be given to it. Every one who comes up 
promptly commences to tell this fact to every one 
else, and the writer kept moving away from the 
various parties to avoid hearing it, until he and 
his friends worked around to the back of the 
hotel and saw the view, which is from Sunset 
Rock. There is a narrow-gauge road skirting 
the top of the mountain and extending 1} miles 
long, and from the car windows the country below 
seems like a gigantic map made in relief. At 
points the track seems to almost be hung against 
the side of the hill, for you can look down vertically 
for hundreds of feet and see nothing on which the 
track seems to rest. It was on the slope at the 
back of the hotel that Hooker’s men came up in 
that ‘‘battle above the clouds.” The battle in 
question was the result of an attack by our troops 
on the enemy somewhat lower down the mountain, 
and the general was ordered, .f they were driven 
out of their intrenchments, to fortify and hold 
them ; but such a panic ensued in the Southern 
army at this point that he drove them up the hill 
and over the top, where he fortified, but that night 
they fled. The mist was so heavy at 2 a.m. the 
troops could not see in front of them, but they 
pressed forward, and when the morning sun 
pierced the mist it illumined the stars and stripes, 
which proudly floated from the summit, and was 
readily discerned in Chattanooga. 

The next day your correspondent went to Chicka- 
maugua, about fourteen miles distant, to see that 
celebrated battlefield. This has by many been 
considered the most stubbornly contested battle of 





the war, and this is saying a great deal. It looked 
peaceful enough on a beautiful summer morning, 
and in the lovely sunlight. This fight was really 
almost a struggle for existence, for had General 
Hood been able to have gotten through the gap 
here, it would have been necessary to evacuate 
Chattanooga, and probably Knoxville, which meant 
the almost total withdrawal of the Union army from 
Tennessee, or, if not fully that, certainly the sur- 
render of all that had been gained by a year’s hard 
fighting. By an unfortunate misconception of an 
ambiguous order, a division had been withdrawn, 
and through this gap in our line of battle Long- 
street’s corps had rushed. It was the effort to 
drive them back and to re-establish our broken 
line which caused such desperate fighting ; and as 
we stood on the celebrated Horseshoe Ridge, 
where General Thomas held his own against double 
his force, we fully understood how well he had 
earned the name of the Rock of Chickamaugua, 
after six hours’ successful fighting, as stated, 
against double his troops. Our forces lost, out of 
55,000, at least 16,000, while the Southerners, from 
70,000, lost over 20,000. In front of this Horse- 
shoe Ridge lay over 15,000 dead. The hill was 
charged repeatedly, and even clubbed muskets were 
used on both sides, for the ammunition gave out 
through the blunder of sending Thomas’s train to 
the rear ; and in many cases the cartridge-boxes of 
friend and foe were examined and stripped of their 
contents. One of the residents, who showed us 
around, stated that you couldn’t touch the ground 
in front of Horseshoe Ridge with your feet, so 
thickly were the dead strewn there. 

Your correspondent’s first question to this 
‘* cracker” was for the locality of the tree with the 
embedded shell, and when he looked a little be- 
wildered, he was informed that there always was 
one on every battlefield, and under this encourage- 
ment he showed us several. He then took us to 
his house, a log cabin near by, where he lived with 
his three daughters, young women, and one son, a 
boy of sixteen. They all lived in one room, which 
was all the house afforded. No wonder the negroes 
think these ‘‘ crackers” rather below them socially. 
On our way back we concluded to lunch under some 
shady trees, and were soon joined by another 
‘*cracker.” We gave him some lunch, and two 
bottles of beer, and some cigars, for which he 
seemed very grateful, and said he would like to 
give us some bullets he had picked up on the 
battlefield. But knowing his poverty, we offered 
to pay for them; and this he couldn’t resist, 
although he refused at first. It then remained to 
fix a price, which he proceeded, after an effort, to 
bring out something in this style: ‘‘ Wall, gents, 
you uns have been clever to we uns, and bein’ as 
heaow we uns has drunk yer licker and eaten yer 
grub, I think as heaow we uns orternt tu charge 
more than ”’—here came a dead pause, and the old 
man surveyed the party as though ‘‘ sizing them up,” 
but continued—‘ more than, wall, say, 30 cents.” 
We had given a sigh of relief, for, as one remarked, 
‘That old ‘cracker’ would have actually charged 
us at least 50 cents if it hadn’t been ‘as haow’ he 
had been drinking our ‘licker.’ Well, it was a 
narrow escape.” 

So then we returned to Chattanooga, and the 
next day started for the Mining Institute meeting 
at Birmingham, Alabama. 

We cannot better close this article than with the 
following extract from a Chattanooga circular, 
which is true in our experience, and which is to 
the writer’s mind a more thorough evidence of re- 
construction than anything else. It is his honest 
belief that the best Southerners are to-day glad they 
failed in their attempt to overthrow ourGovernment: 

‘*There are doubtless many who are uninformed 
upon the true state of affairs in Chattanooga and 
who are afraid of sectional and political prejudices. 
To such we would say, lay aside your fears, for 
they are groundless. 

‘*Our community is made up of people from all 
parts of the country ; when you come among us 
you are never asked whether you are a Republican 
or a Democrat, or what section you favour. We 
know no North, no South, and politics take a back 
seat for commercial activity. Some fought in the 
blue and some in the grey, but now all have 
clasped hands and every one would die for the 
Union. Peace, harmony, and success are their 
only watchwords, and here all are comrades, and 
all ideas save Chattanooga’s advancement are lost 
to mind. Fortunes set none above others, and 
honesty and integrity are the entrées into society.” 





THE PARIS UNIVERSAL EXHIBITION. 

WE publish this week a two-page engraving which 
gives an excellent idea of two of the important build- 
ings on the Champ de Mars—the Palace of the Fine 
Arts and that of the Liberal Arts. The formeris shown 
in the foreground, while the latter, which is similar 
in design, occupies a corresponding site on the opposite 
side of the Champ de Mars. We shall publish further 
views of these buildings in an early issue, together 
with some detailed particulars. 





NEW SHIPBUILDING AND ENGINEERING 
ENTERPRISE AT BILBAO. 

WE hear from our correspondent at Bilbao that the 
new shipbuilding works there are making rapid pro- 
gress towards completion. Slipways for three armoured 
cruisers are all but completed, and it is expected that 
the keel for the first of the vessels will be laid 
within a few weeks. Considering the fact that only a 
month has elapsed since operations were commenced, 
much credit is due to the managers for the enterprise 
shown. It may be interesting to give a brief sketch of 
the raison d’étre of the new establishment. It is pretty 
well known that for some time past the Spanish Go- 
vernment have strongly advocated the fostering of 
industries in Spain, and more particularly that of ship- 
building. Advances were made to anumber of English, 
Scotch, and French firms of standing to establish 
works in Spain with a promise of substantial support 
in the event of their doing so. Estimates were asked 
for cruisers of different types, and several influential 
firms in the kingdom and in France sent in de- 
signs and tenders; but several other firms did not 
see their way to inaugurate works in Spain. After 
considerable delay—which is, however, a characteristic 
of almost all governments, and is the outcome of the 
much condemned red-tapism—the Spanish naval autho- 
rities placed an order with Sir Charles Mark Palmer, 
Bart, M.P., who was prepared to fit a yard in Spain 
in conjunction with the well-known firm of Martinez 
de la Rivas, of Bilbao, for which firm several steamers 
have been built by Scotch builders. The inauguration 
of the establishment took place about a month ago, 
when several ol the ministers of State visited the yard 
and laid the foundation stone, and on the occasion the 
town was for several days en fete. 

The cruisers to be built are after the type of the 
Australia or Archer class, of which seven were re- 
cently built in this country for the British Navy—two 
in Government yards and five in private establishments. 
Two of them—the Orlando and Undaunted—were built 
at Messrs. Palmer’s yard on the Tyne. The displace- 
ment of the new vessels will be considerably greater 
—7000 tons instead of 5000 tons, length 360 ft. as 
compared with 300 ft., and 65 ft. breadth instead 
of 56 ft. The vessels will have an armour belt, run- 
ning for about two-thirds the length, affording com- 
plete protection to the boilers and engines, magazines, 
&c. The speed is estimated at 194 knots under forced 
draught. ‘The machinery will be of the triple-expan- 
sion type and will be constructed from the design of 
Messrs. Palmer, of Jarrow-on-Tyne. The indicated 
horse-power is to be 15,000, as against 8500 in the 
Australia class. The construction of these in Spain 
necessitates the erection of large engineering works at 
Bilbao, The total contract is given in the Royal 
Decrees at about 40,000,000 pesitas, equal to fully 
14 millions sterling. 

It is a sine qué non that as much native labour be 
utilised as possible, and at the present time there are 
upwards of 300 Spaniards busy with the excavations. 
It will be necessary of course to choose the heads of de- 
partments from this country ; it is interesting to note 
that the gentleman who has the chief command has 
expressed himself as being much pleased with the 
Spanish workmen so far as they have gone, and there 
may not therefore be so much necessity for taking 
over a large number of English workmen as was at 
first anticipated. Bilbao is really so much mixed up 
with English firms, owing to the enormous ore ship- 
ments from the port, that there is a good deal of the 
energy and enterprise of the English about them. 

The steel for the cruisers will probably be manu- 
factured by the ‘‘ Atlas Hornes” Works, which are 
adjacent to the shipyard, and in this respect the latter 
will reap advantages equal to Clyde or Tyne builders. 
Altogether no better place could have been found 
than that chosen on the banks of the Nervion. The 
great improvements made by the River Commissioners 
in the widening and deepening of the river, and other 
works projected, will eventually make the Nervion a 
splendid river, and there is little doubt that ere long 
its banks will be studded with works of different de- 
scriptions. ot 

In the mean time England and Scotland are deriving 
a benefit, as the whole of the machinery and plant for 
the establishment is being ordered from well-known 
firms in Glasgow, Manchester, &c., and we have reason 
to believe that no expense will be spared in making 
an establishment equal in every respect to any of the 





large works on the Clyde or Tyne. The responsibility 
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of conducting such a concern is great, but the large 
experience the appointed manager, Mr. J. P. Wilson, 
has had in such works as Palmer Company’s, the 
Barrow Company’s, and Messrs. J. and G. Thomson’s 
will stand him in good stead. 





MULTIPLE PUNCHING MACHINES. 

On page 430 we illustrate a multiple punch with an 
open gap to punch any number of holes at one stroke 
in plates up to 6 ft. 6in. wide and any length. 

This machine was designed by Messrs. Rushworth 
and Co., of Sowerby Bridge, for Messrs. William Bain 
and Co., Lochrin Iron Works, Coatbridge, Scotland, 
for fence-making. The machine will punch twenty 
holes 1 in. in diameter through 3 in. plates at 4 in. pitch. 
The novel feature in this machine is that all the dies 
and punches can be readily moved to any pitch between 
24 in. as a minimum and 6ft. 6in.asamaximum. The 
punch-holders and die-holders slide in a steel holder, 
and are readily secured at any pitch. The strippers 
are also arranged to slide with the punches. This 
arrangement must be a great saving to fence makers, 
tank makers, &c. The machine is of strong pro- 
portions and powerfully geared, with steel eccentric 
shaft and improved stop motion to the slide. The 
total weight is 12} tons. 

The multiple punch illustrated by the lower figure 
is designed for the use of tank makers, shipbuilders, 
and gas-holder makers. It will punch at one stroke 
sixty-five holes ]4in. apart, ,’; in. in diameter, through 
fin. steel plates, or seventy-two holes Zin. in dia- 
meter and lin. pitch. The dies and punches can 
readily be removed and changed when required. The 
slide is perfectly balanced so as to always stop at the 
top, clear of the work. It is arranged with a stop 
motion worked by the two handles as shown. The 
eccentric shafts and tumblers are of steel and large in 
diameter, and driven with strong double-power gear, 
all shrouded to the pitch line. The gearing is at the 
back of the machine, leaving all the front clear for the 
workman. The table in front of the machine is placed 
on the top and the edges level with the top of the dies, 
and arranged so that stops or gauges may be fixed to it 
for punching equal distances from the edge of plates. 
The weight is nearly 10 tons. This machine was also 
constructed by Messrs. Rushworth and Co., Sowerby 
Bridge, Yorkshire. 








MISCELLANEA. 
Tue old engines and boilers of H.M.S. Thunderer are 
now being removed. They will be replaced by engines of 
a more modern type, built by Messrs. Maudslay. 


There are 1672 regular passenger trains enter and leave 
New York and her sister cities during every twenty-four 
hours, 


A direct telephone line has been established between 
Paris and Marseilles. The tariff is 2s. 6d. for five minutes’ 
conversation. 


It is stated that a contract has been signed for the con- 
struction of a ship railway from the Bay of Fundy to 
Baie Verte on the Gulf of the St. Lawrence. The cost of 
construction is put down at 1,000,000/. 


An experimental line for carrying mail matter on a plan 
in many respects similar to telpherage has been erected at 
Baltimore. The inventor isa Mr. D. G. Weems, who is 
apparently of a very sanguine temperament, as he expects 
to get a.speed of 300 miles an hour. 


Since the introduction of electric welding the distinction 
between weldable and non-weldable metals has disap- 
peared. Even different metals can, it is said, be welded 
oe provided that their respective fusings are not very 

lfferent, 


A new electrically controlled torpedo, which is propelled 
by compressed carbonic acid gas, is now being tested by 
the United States naval authorities. The weapon is said 
to be 40 ft. long and 24 in. in diameter, but no particulars 
of its construction or pecularities are to hand. 


The great miners’ strike in New South Wales is likely 
to be of considerable benefit to Queensland, which has 
many square miles of coalfields as yet untouched, and to 
which the attention of capitalists is now being directed. 
New Zealand will be bevetitted in a similar way. 


We are informed by the agricultural department of the 
Privy Council Office that the exhibition of fruit-drying 
industry promoted by the Italian Government, which was 
to have been held at Portici during last September has 
been postponed till September, 1889. 


Dr. Palisa, of Vienna, announces the discovery of the 
279th minor planet at7 p.m. on the 25th inst. The posi- 
tion at the above time was: Right ascension, 53 min. 
36 sec.; North Polar distance, 87 deg. 5 min. 2 sec. ; 
moving southwards. The planet is about equal in bright- 
ness to a 13th magnitude star. 


_ The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week cndin Ussher oH, 
amounted, on 15,9994 miles, to 1,311,304/., and for the 
corresponding period of 1887, on 15,907 miles, to 
1,257,722I., an increase of 924 miles, or 0.5 per cent., and 
an increase of 53,582/., or 4.2 per cent, 7 


The Consolidated and Sawyer Man Electric Lighti 
Companies of the United States have been Sheckted ie 
the Weetinghouse Company, who thus obtain the control 





of several valuable patents. This company is now intro- 
ducing a new incandescent lamp, having, it is said, an 
exceptional efficiency as well as a long life, Its plant is 
now sufficiently large to turn out 7500 lamps daily. 


An address was delivered by Mr. Cope Whitehouse, 
M.A., “On the Development of Egypt through the pro- 
posed Regulation of the Nile by the Raiyan Reservoir,” 
before a meeting of the London Chamber of Commerce on 
Thursday, November 1, 1888, at 3 p.m., Botolph House, 
Eastcheap, E.C., Sir John Lubbock, Bart, M.P., Presi- 
dent, in the chair. 


The Gymnote, the submarine boat recently tested by 
the French Admiralty in Toulon Harbour, is said tobe 
simply a magnified Whitehead torpedo, driven by electri- 
city instead of by compressed air. She is 55 ft. long and 
54 ft. in diameter, with a displacement of 30 tons. The 
motor is capable of generating 50 horse-power only, 80 it is 
not probable that any great speed will be attained. 


Owing to the numerous spontaneous explosions of nitro- 
compounds that have occurred at Aden, a correspondent 
to the Zimes of India proposes that the magazines for 
storing these materials should be constructed below sea 
level, and be constantly surrounded with water. He 
considers the explosions due to the terrible heat and dry- 
ness of Aden, the effects of which might be avoided by 
the construction proposed above. 


At a recent meeting of the American Society of 
Mechanical Engineers, Professor Denton related a some- 
what remarkable experience, showing the necessity of 
good lubrication for slide valves. He stated that in a 
Jocomotive he had cut down the supply of oil to the valves 
from one pint in 75 miles to one pint in 160 miles, with 
the result that as soon as the valves got hot two men 
could not hold the reversing lever in place when the catch 
was taken out of the notch. 


The British Consul-General at Hamburg says, in a 
report to the Home Government, that though the North 
German Lloyd’s received a subsidy of 110,000/. from the 
German Government in support of their line to Australia 
and the East, their operations are still accompanied by a 
very large deficit, as less than one-third of the carrying 
power of the steamers was utilised. The directors of the 
company are, however, still sanguine as tothe future, and 
have given an order for a new vessel to be built at the 
Vulcan Works, 


A contract for the carriage of the Pacific mail has been 
entered into by the Canadian Pacific Railroad and the 
British Government. The service is to be commenced in 
eighteen months, and the company will receive 45,000/. 
annually from the Imperial Government, and 13,0001. 
from that of the Dominion. The agreement is for ten 
years, and a monthly service to Yokohama, Hong-Kong, 
and Shanghai. It is said that if 18-knot vessels are pro- 
vided for the Atlantic passage, that this route can easily 
compete with that of Suez in point of time. 


The mercantile communities in the French possessions 
in the East are exceedingly discontented with the ap- 
plication to them of the French general tariff, with 
which an extended experience has only emphasised the 
objections primarily raised. The chairman of the Saigon 
Chamber of Commerce, in an address to the French 
Government, states, that itis ruining the colony, injuring 
tte French producers, and compromising the French 
position in Indo-China by the disaffection it has created 
amongst the people. ‘‘It is necessary, he says, ‘‘ that we 
should demand the radical suppression of all customs, 
whether fiscal or protectionist.’ 


In a recent lecture on Continuous Car Heating, before 
the Boston Society of Arts, Professor Lanza stated that 
experiments showed that but a small percentage of the 
steam generated by the locomotive was required for heat- 
ing purposes. The pipe supplying the steam from the 
engine should not be less than 1}in. in diameter, whilst 
the radiating pipes in the cars should be 2 in. in diameter. 
The connections between the cars should be rubber, as all 
metal joints leak after a time, however carefully made 
originally. Direct steam must be used, as all plans for 
employing the exhaust for this purpose have failed. The 
principal difficulty met with on introducing the system 
was to get rid of the water formed by condensation, but 
satisfactory traps are now supplied. 


A curious Tibetan musket or matchlock has found its 
way from Sikkim, where it was picked up after a battle, 
to Calcutta. It is described in the Indian papers as of 
primitive design, although comparatively new. It is a 
smooth-bore muzzle-loader, mounted on a long narrow 
stock. The barrel is fitted with a double-pronged rest, 
the points of which are sharply shod so that the rest 
itself may either be placed firmly in the ground or used, 
if necessary, as a bayonet. The contrivance is ingenious 
and the weapon is not altogether to be despised. Attached 
to it is a belt, on which are strung six hollow wooden 
plugs for powder charges, and a small horn for priming 
powder. ‘The workmanship of the whole is very rough, 
and there is scarcely any attempt at ornamentation. 


Dr. Lawson, the curator of the Nilgiri Gardens, has 
been making some experiments on the applicability of 
of refuse cocoa-nut fibre to the automatic closing of shot 
holes, following in general the plan indicated by M. de 
la Barriere in the Revue des Deux Mondes, in 1886. | 

uantity of the powdered refuse is taken before it is quite 
i and subjected to a heavy pressure under which it 
forms a sort of brittle millboard. In his experiments Dr. 
Lawson took a plate of this substance 18 in. square and 
Zin. thick, and using it as one side of a water-tight box, 
fired three shots with a bullet 4in. in diameter through 
it, without a single drop of water issuing through 
the bullet holes, the material closing up automatically 
behind the bullet. In another case a bullet lin. in 


diameter was fired through. This was at first followed 
by a strong jet of water, but in a few seconds the flow 
diminished in volume, and in the course of one minute 
had completely stopped. ‘ 


In iatroducing the Railway Bill in the Legislative 
Council at Simla, the legal member gave the following 
interesting particulars of the development of Indian rail- 
way traffic: In 1854, 20 miles only were open, in 1874 
there were 8216, and at the present time 14,191. The 
separate lines had increased from 26 in 1874 to 50 in 1888. 
During the same period the capital expended had grown 
from 131 to over 183 millions, the passengers from 44 to 
over 96 millions, the tonnage carried from 8,775,000 tons 
to over 20,195,000 tons, and the gross receipts from 
11,952,590/. to 13,450,622. The existing railways formed 
five classes: First, State lines worked by companies with 
a capital expenditure of 62,500,000/.; secondly, State 
lines worked by the Government with a capital expendi- 
ture of '50,000,000/. ; thirdly, lines worked by guaranteed 
companies, with a capital of 61,333,000/. ; fourthly, lines 
worked by assisted companies, with a capital of 3,750,000/.; 
fifthly, lines owned by native States, with a capital of 
over 5,000,000/, 


A preliminary meeting for the purpose of forming an 
electrical] and allied trades section of the London Chamber 
of Commerce was held in July last, and in conse- 
quence of the success of the meeting the organisation 
was proceeded with, and up to the present time 180 
members have been Prana S. This section is not to 
interfere with existing associations of electrical engi- 
neers and others, but to deal exclusively with com- 
mercial matters such as Bills before Parliament, foreign 
tariffs, treaties of commerce, customs classifications, 
arbitrations, fire insurance rules, and similar matters. A 
meeting for the election of members of the working com- 
mittee was held on Monday, the 22nd ultimo, when the 
following gentlemen were elected: Sir James Anderson, 
Anglo-American Telegraph Company, Limited, Mr. C. 
W. Earle, Mr. Robert K. Gray, Sir John Pender, Mr. J. 
H. Tritton, The Marquis of Tweeddale, Mr. J. Brand, 
Colonel RK. Raynsford Jackson, Oriental Telephone Com- 
pany, Limited, The Earl of Crawford, Mr. R.S. Erskine, 
Mr. J. E. H. Gorden, Mr. Mark Palmer, Mr. Roger 
Wallace, Major-General Webber, R. E., Messrs. Callender 
and ‘Sons, Sir Daniel Cooper, Mr. J. Courtenay, Mr. R. 
EK. Crampton, Drake and Gorham, Edison and Swan 
United Electric Light Company, Mr. Emil Garcke, 
Messrs. W. T. Goolden and Co, Mr. Moritz Munisch, 
Messrs. Johnson and Phillips, Messrs. Laing, Wharton, 
and Down, Mr. Alex. Siemens, Messrs. Verity Brothers, 
Messrs. Woodhouse and Rawson, Messrs, Alabaster, 
Gatehouse, and Co., Mr. G. Kapp, Mr. W. H. Preece, 
Mr. W. H. Snell, Mr. Quintin Hogg, and Sir David 
Salomons, 








Coat In Cotorano.—A tract of 110,000 acres of coal 
lands in Colorado, 60 miles north of Pueblo, is said to have 
been bought by a number of Pennsylvanian capitalists for 
about 800,000/. Some of the coal veins are 12 ft. thick. 





A New Parroterum Srramer.—A new petroleum 
steamer, the largest yet built in Sweden, was, a short 
time since, ordered by the Odessa Steam Navigation 
Company at the Motala Engineering Company, Sweden. 
The contract has been signed at Gothenburg, where 
representatives of the Russian firm have been con- 
ferring with the managing director from Motala. The 
new steamer is to have a capacity of about 3000 tons, the 
price is about 40,000/., and she is to be ready in a twelve- 
month. It will be remembered that a good many tank 
steamers have already been built in Sweden for the same 
purpose. 





Tue Nortu Ska Batic Canat.—The Canal Commis- 
sion will soon have completed the purchase contracts with 
the landowners all along the canal line. In September 
the sums paid for land amounted in the aggregate to 
260,000/. (5,200,000 marks), the land purchased having an 
area of 2424 hectares, only about 800 ora yet remain- 
ing to be contracted for. An alteration has been made in 
the direction of the canal, so that it will not now join the 
bed of the River Eider before at Bustenberg. The parti- 
culars of the direction of the canal in the neighbourhood of 
Renzburg are yet under consideration, the engineers 
having recommended some alterations as regards the por- 
tion to the south of the town. They advocate carrying 
the canal to the Andersee Lake. About half the amount 
of the earthworks has been contracted for with ten dif- 
ferent firms, and commencements have already been made 
in two places, 





Rattways In New Soutn Watzs.—The report of the 
New South Wales Commissioner of Railways for 1887, 
shows that the gross earnings exceeded those of the previous 
year by 48,000/., the increase in net earnings being 83,0001. 
After paying all working expenses the lines returned 
2.96 per cent. towards the interest on the outlay for con- 
struction. @ total extent of railway in operation at 
the end of the year was 2036 miles, constructed at a cost 
of 26,532,1227. The New South Wales Minister for Works 
has had under consideration certain facilities rendered 


A | necessary through Blayney being made a junction station 


on the Blayney and Murrianburrah line; and he has 
sanctioned the carrying out of certain improvements as 
early as possible. A short length of additional line on the 
Illawarra Railway, which will remove the necessity for the 
further use of a dangerous section of road, and which will 
reduce the distance to be travelled by vehicles between 
Waterfall and Clifton, has been completed and opened for 
traffic. No time is to be lost in carrying the Illawarra line 





from its present terminus at Porter's Beach to Kiama, 
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ELEVATION. OF “A” GIROER. 


Fig.2. © 


Showing Girder as used in combination with Wooden Floors. 





Fig.3. SECTION 


Showing combination of deep Girder 
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1g A SECTION 
owing Girder & Transverse Iron 
Joists embedded in Concrete of Floor: 


ON E.F. 


ConSIDERING the great merits of the ordinary lattice | 
girder from a scientific point of view, it is very un- | 
fortunate that its eg ry #7 is not better calculated to | 
please the eye, and this defect in certain cases may | 
strongly militate against its adoption. To dispose of | 
this objection, Messrs. James Goodwin and Co., of 
Motherwell, have introduced a curved form of bracing, | 
two examples of which, for wood and concrete floors 
respectively, are shown above. Though it is evi- 
dent that girders made in this way must, for equal | 
strength, be heavier than the ordinary lattice type, 
yet the new construction presents some advantages in | 
another direction, as with it joists for flooring can be 
introduced much more readily, As our engravings | 
show, the bracing pieces are of an arched form, and | 
are made of angle-irons, in this way giving great lateral 
rigidity, whilst the segmental or elliptical spaces be- 
tween each joist give exceptional facilities for the 
introduction of ventilating shafts or pipes. All these | 
bracing pieces are made to standard sizes, and are, 
in consequence, interchangeable, thus tending to save 
much time and trouble. | 








PHOTOGRAPHIC PRINTING FRAME WITH 
PNEUMATIC PRESSURE. 

Srxce photographic printing, particularly with the | 
ferro-type processes, has attained very large propor- | 
tions, it is a matter of considerable difficulty to insure | 
perfect contact between the negative and the sensi- | 
tised paper, yet this is absolutely necessary to produce | 
sharp lines. The usual method is to have a strong | 
sheet of plate glass, and by means of crossbars and | 


clamps, and, if necessary, wedges and packing pieces, | prevent to a large extent the friction and wear of the 
to press the surfaces together and against the glass, | brass which result from the entrance of gritty particles, 


which latter often breaks under the undue pressure. 
An ingenious and simple pneumatic system has been 
devised by M. Hugo Lack, of Diiisburg, and is being 
manufactured by Messrs. Schleicher and Schiill, the 
well-known paper makers of Diiren, Rhenish Prussia. 
In this process ordinary window glass may be employed, 
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a little three-wheel truck, so that they can be easily 
handled and set to any desired angle for direct effect 
of the rays of light. 





DUST-PROOF AXLE-BOX. 
THE illustration on page 427 shows a dust-proof axle- 
box for railway vehicles invented by Mr. William 
Macnee, 2, Westminster-chambers, Westminster, to 


| mostly at that side of the box which is next to the 
| wheel. There is formed in the side of the box next to 
| the wheel a circular groove concentric with the axle, 
| and in this groove there is inserted a ring of metal or 
| alloy, with springs arranged in the groove behind it so 
| as to press it outwards against the boss of the wheel. 


since the glass itself has to sustain no pressure ; hence | The engravings show four views of an axle-box of 
the printing frames are ‘lighter, less costly, and more | ordinary construction modified according to this in- 
easily handled and replaced. The arrangement will | vention. 

be best understood by reference to the engraving, in} _Fig. 1 shows the box in section, and part of the boss 
which a represents the usual wood frame, } the glass, | of the wheel next toit. In the end of the box is a 
and placed upon it the negative c and the sensitised | cast-iron ring pressed against the boss of the revolving 





paper. A light frame e, hinged at /, carries on its 
under face a sheet of air-proof rubber fabric /, with 
thickened edges and provided with two joint strips. 
Inside the so-formed slight recess a loosely woven 
textile cloth £ is glued around the edges to the rubber 
fabric, and over this is placed a smooth surface sheet 
of pasteboard g, which is therefore in direct contact 
with the back of the sensitised paper. The rubber 
sheet has a small hose pipe attached to it, which is 
connected to a simple little air pump A, consisting of a 
small barrel, mounted on the edge of the frame so as 
to do service as a handle and fitted with a piston. 
After the printing frame is charged, and the wood 
frame e brought down and clipped by the clip ¢, the 
air is exhausted between the glass and the rubber, 
and the atmospheric pressure insures perfect contact 
between the negative and sensitised paper, while 


the loose cloth establishes air passages all over the | 
surface, the eardboard sheet prevents rucking and | 


buckling locally. A very large and even pressure is 
thus brought to bear upon the whole surface, yet 
putting no strain on the glass, and excellent sharp 
prints are the result, Messrs, Schleicher and Schiill 
mount long frames for printing on trunnions upon 





| wheel by springs. This ring is capable of moving to 
and fro with the wheel in the transverse oscillations of 
| the axle, and forms a joint practically tight which pre- 
| vents access of dust or grit on the inner side of the 
axle-box, the outer side of which is closed by a cover 
and lid in the usual way. | 

In adopting this axle-box no alteration is required | 
to the vehicle itself, as all the dimensions of the box can 
be made to correspond exactly with those of the box at 
present in use. 

Several railway companies are trying the axle-box, 
while the Caledonian Company have had all the 
carriages and the tenders of several of their express 
trains fitted with it for some months past, and have 
/not had a single hot box. Nearly 10,000 boxes have 
| been made. 








Tue Society or TereGRaPH EnGInrers.—Mr, F. W. 
Webb informs us that he has received 846 replies to a 
| circular sent out by the above Society in connection with 
| the proposed change of name to ‘The Institution of 
| Electrical Engineers.” Of these 837 were in favour of the 

proposed change, and only 9 against. A special meeting 





| to consider the question is to be held on the 8th inst. 








COLLAPSING PRESSURES OF UPRIGHT 
FIREBOXES. 
To THE EpIToR OF ENGINEERING. : 
Sir,—The annexed curves (see next page) of the esti- 
mated collapsing pressures of upright fireboxes of donkey 
and ‘similar boilers are based upon a modification of the 
following formula, which is that used by the Board of 
Trade, and explained in the book of ‘‘ Regulations and 
Suggestions” provided for the use of their surveyors : 
Ox TD? i 
(L+1)xD 
Where 
constant varying as per “ Table of Constants.” 
thickness of plates in inches. 
= length of firebox in feet. 
= diameter of firebox in inches. 
= safe > ‘ror pressure in pounds per square 
inch. 


This formula, it will be noted, is intended by the Board 
of Trade to give what is by them considered to be a safe 
working pressure. 

In Board of Trade report No. 145 (and others) upon 
the working of the ‘‘ Boiler Explosions Act,” it is stated 
that two fireboxes, fitted with cross-tubes, which were 
tested to destruction by cold water pressures, were found 
to possess a mean factor of safety of 4.94, when calculated 
by this formula. Consequently, if the figures obtained 
by the formula for the working pressure are multiplied by 
4.94, the result will be the estimated collapsing pressure. 

With this modification the formula will read as fol- 


lows : Ox™xFS 
x <2 
eA DME Sarna SOR A 
(L+1)x D © 


C 
é 
L 
D 
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Where 
C = constant varying as per “ Table of Constants,” 
T = thickness of plates in inches, 
L = length of firebox in feet. 
D = diameter of firebox in inches. 
F.S. = 4.94. 


C.P, = estimated collapsing pressure in pounds per 
square inch, 


It is upon the above modification of the Board of Trade 
formula that the curves are plotted out. ‘ 

The constant C varies according to the form of longitu- 
dinal joint from 90,000 for welded seams, or butted seams 
with double butt straps, double-rivetted, with drilled 
holes; to 60,000 with single-rivetted lap-jointed seams, 
with punched holes and not bevelled. ME 
In the case of upright fireboxes of donkey and similar 


























Nov. 2, 1888.] 








ENGINEERING. 


427 








MACNEE’S RAILWAY AXLE-BOX. 


(For Description, see 
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boilers, it is the practice of the Board of Trade to reduce | 
the constant C 10 per cent., and this practice has been | 
duly observed in the formation of the curves. A table of | 
the varying values of the constant C, to suit the various 


Multiplied 


Collapsing pressure in/bs. persquare inch. 


(urs) 






for Steel add 10% 
The results obtained re curves 
fe 3 


~ (Length of Firebox in Feet + | 











Furnaces with Butt Joints and Drilled Rivet Holes. 
90,000 longitudinal seams welded. 
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80,000 ” ” . ° ” ” ” 
90,000 * - S.R.  ,, double ra 
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X Diameter in inches. 


Curves of estimated collapsing pressures of upright fireboxes of donkey and similar boilers. J. Howard Reed, Manchester, 


Formula : CxtT 
(L+ 

Where C= 
9s T=thickness of 
= length of fire 


” 
” 


» F.S.=4.94, 


2xF.S. _ 


1)xD 
constant=in present case 54,000, 
lates in inches, 

x in feet. 
=diameter of firebox in inches. 


»  C.P.=estimated collapsing pressure in pounds per square inch. 


forms of longitudinal joints, is also provided in the form 
of an abbreviated extract from the Board of Trade 
Regulations and Suggestions ” (page 43). 
. TABLE OF CONSTANTS, 
Abbreviated Extract from Board of Trade “ Regulations 
ie My as to the Survey of Steam Ships, 1888.” 
e 43, 


For upright fireboxes of donkey and similar boilers 10 per 


Furnaces with Butt Joints and Punched Rivet Holes. 
85,000 longitudinal seams D.R. with single butt straps. 
75,000 R 


8.R. 5, ” 
8.R. ,, double pe 


85,000 ie 


Furnaces with Lapped Joints and Drilled Rivet Holes, 


80,000 longitudinal seams D.R. and bevelled. 
75,000 R. ,, not bevelled, 
S.R. ,, bevelled. 


70,000 i ts 





cent, should be deducted from the constants given below. 


S.R, ,, not bevelled. 


65,000 ” ” 





Furnaces with Lapped Joints and Punched Rivet Holes. 
75,000 longitudinal seams D.R, and bevelled, 
70,000 D. 


y - * R. ,, not bevelled. 
65,000 es s S.R. ,, bevelled, 
60,000 os ss S.R. ,, not bevelled. 
_ It will be observed that the constant used in the plot- 
ting of the curves is 54,000 (60,000 less 10 per cent.) This 


constant has been specially used to make the curves suit- 
able for calculating the collapsing pressures of fireboxes of 
the weakest and most common type, viz., those with 
single-rivetted lap-jointed longitudinal seams with 
cre koles and not bevelled. A series of multipliers 

ave, however, been calculated by means of which the 
collapsing pressures read from the curves can readily be 
raised to the value of any superior form of seam. 

For steel fireboxes the results obtained from the curves 
require to be increased 10 per cent. It will be seen that 
the estimated collapsing pressure of a firebox can be found 
much more readily by the use of these curves than by 
ordinary calculation. The only calculation required is 
the multiplication of the length of the firebox in feet + 1, 
by its diameter in inches. The collapsing pressure can 
then be easily read from the vertical scale. 


J. Howarp REeEp, 
Manchester, October 22, 1888. 


— 


STRENGTH OF FURNACE FLUES. 
To THE EpIToR OF ENGINEERING. 

Srr,—Mr. D. K. Clark has amended his formula since 
T have called his attention to the extraordinary results it 
furnishes, which have made it evident that he has put it 
forth without due consideration. I think an explanation 
is due from him still, as to why he has published investi- 
gations which have no connection with each other or with 
his formula, and as to the grounds on which he thinks the 
strength of a flue is independent of its length. I believe 
he stands alone in this, and that other engineers will be of 
opinion that it is another clerical error. It is, however, 
useless;to ask him to perform impossibilities ; but it is to 
be hoped that, in future, he will hesitate before putting 
forward an erroneous formula in a matter in aie men’s 
lives may be at stake, as they are when the strength of 
boilers is concerned. It is better to have as few clerical 
or other errors as possible to correct in auch cases. 

Whilst writing on the subject of boilers it occurs to me 
that I would like to call attention to the very common 
mistake that is made in peg them in a hole; I never 
could see why this should be done except in the few cases 
in which head-room is of importance, as when a mill is 
partially built over them. As usual, a custom for which 
there has, at one time, been a reason, has been per- 
petuated when there was none with the result that boilers 
are often fixed just above the level of the drains, so that 
they are in a constant vapour bath which causes very 
rapid corrosion of the shells. This has been brought to 
mind by the inquest on the Birmingham explosion, which 
does not appear to me to have been accounted for very 
clearly. This is unfortunate for those concerned, as there 
are, I suppose, two similar boilers still at work in the same 
recess which will no doubt receive careful attention. 


Yours truly, 
Manchester, October 30, 1888, w. ‘A ELus. 


THE LADYWOOD BOILER EXPLOSION. 
To THE Epitor oF ENGINEERING. 

Srr,—The adjourned inquest on the explosion at Lady- 
wood, near Birmingham, has been held, and Mr. Piercy 
has given his report, as I anticipated be would do, 
unflinchingly, and in accordance with the facts of the 
case. Although, as Mr. Swift says, he is only the pro- 
prietor of a small engine shop, he has dared to do his 














duty. 

Nothwithstanding the very lucid but erroneous de- 
scription by Mr. Hewett, there is no doubt in the minds 
of intelligent men that the longitudinal fracture did exist : 
such invisible, fractures do often exist and are seen by 
tkose doing repair work. Only five weeks ago one of these 
much-abused mortals, a boiler insurance inspector, recom- 
mended the renewal of a few corroded rivets in an old 
steam trunk, adding that the old rivets must be drilled 
out; they were drilled out and several fractures found to 
exist, I then removed the trunk entirely and found no 
less than thirty fractures, not one of which could be seen 
before removal of rivets. Many such cases meet my view, 
proof of which I can supply if required. 

Before dealing with Mr Swift I will just analyse the 
four reasons for explosion given by Mr. Hewett and show 
the impossibility of his theory. 1. ‘‘The flues had no ex- 
pansion joints.” This could have no effect whatever, for 
granting an intense heat existed in the furnace, the dif- 
ference in length of shell and flues could only be degrees of 
temperature x coefficient of expansion, which surely Mr, 
Hewett knows could not exceed 4 in. in 30 ft., thus fore- 
ing out the end plates through an angle of less than 1 deg. ; 
or again suppose it was much more, the end rivets in 
tension would fail and leak long before ring seams were 
affected. 2. ‘The seams single-rivetted.” If so, they 
were strong enough for the pressure worked, as will be 
readily seen by any one making the calculation ; after ex- 
plosion the tested plate sustained a load of over 19 tons 
per square inch on the cross; this will give us a bursting 
pressure of 219 1b., the plates being .43 in. thick, and allow- 
ing 50 per cent, for joints, rather high for a limit of 25 lb. 
3. Brittleness. The plates were not excessively brittle, 
although perhaps they were somewhat deteriorated. 4. 
“Gusset stays, &c.” What difference would swelled 
ends make, supposing the stays were strong enough, in 
their weakest link, and if too weak would not larger 
washers have put a much heavier load on them? His 
next paragraph I indorse, so far as Mr. Swift is con- 
cerned, as it fully bears out a remark in one of my pre- 
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vious letters when I commented on the unkindly spirit 
of Mr. Swift’s letters. Mr. Hewett says, ‘‘Mr. Swift is 
an insurance himself,” and no doubt he ‘‘can enlighten 
the public concerning insurance companies.” Perhaps so, 
but what would the companies say about Mr. Swift as 
a rival in business? It is only since competition became so 
keen that he is so critical regarding insurance companies. 
Before leaving Mr. Hewett, I would remind him, that 
through the kindness of Messrs. Watson, Todd, and 
Watson, he was not the only one who saw the exploded 
boiler, although he is alone in the opinions he has formed. 
Now a word in answer to Mr. Swift. Although I do 
not appreciate an anonymous writer, when full names 
are given by others, I think Mr. Swift’s general state- 
ments as to numbers are quite beside the mark. In all 
Mr. Swift’s previous letters, he has never made such a 
statement that he could be nailed to. He disputes ‘‘ Fair- 
play’s” figures ; can he give more reliable figures? A short 
time ago I compiled a twenty-one years’ list of explosions, 
with causes, &c. (fifty-one columns), which Iam told is the 
most complete list on record, and which I will supply to 
any of your subscribers on receipt of address and 4d. 
wrapper. From this list I find the average during the 
twenty-one years ending December, 1885, to be less than 
fifty-two per annum. 
ith respect to Mr, Swift’s general assertions re explo- 
sions in country places, they are not worth notice, and un- 
less he will give actual locality (in confidence, of course) to 
the editor, | do not see how his statement can be accepted. 
I may here say a boiler made in 1872 is neither “‘ eighteen 
years old” or “‘an old one,” and also that renewing de- 
fective portions does not add age to a boiler. I also say 
distinctly that a boiler 30ft. by 6ft. Gin. is not a very 
large boiler, and will undertake to prove, on pain of 
penalty on each side, that it is 15 per cent. less in capacity 
than the average capacity of the boilers in Mr. Swift's own 
district, many of which are 8ft. 6in. and 9 ft. in diameter, 
those being the diameters now in request; and again, I say 
that the fracture not being suspected, the boiler did not 
work at a higher pressure than the circumstances of the 
case—namely, good keeping, &c.—would suggest, and I am 
pleased to find the experts (bar Mr. Hewett) say so. 
Trusting such an important subject is sufficient apology, 
T am, Sir, yours truly, 
38, Vere-street, Salford. SaMuEL BosweE.u. 





To THE EpiTor OF ENGINEERING. 

S1r,—The above disaster 1s almost forgotten, and is 
passing into that long record of events by which at least 
1500 valuable lives have been injured and sacrificed during 
a period of ten years. Little or nothing is done to check 
the evil, in fact the factor of safety has been decreasing, 
which isthe chief cause of late explosions. Certain engi- 
neers have been advocating low factors ; Sir W. Fairbairn’s 
work and experiments are to be put on one side and 
ignored, and men who have not carried out euch experi- 
ments are to be judges. 

A born engineer and an educated engineer are two very 
different persons; the latter as a rule has not the insight 
and judgment that is required to properly settle such 
questions—these are only found in men who are gifted. 
Being taught the dasagth of boilers, &c., is very different 
to properly understanding them, and foreseeing what they 
will be in years tocome., Fairbairn was undoubtedly the 
greatest boiler engineer, and he recommended a much 
higher factor of safety than is being used; the reasons 
put forward for reducing factors are very lame. What 
have the Continental factors of safety to do with us. Un- 
less a group of boilers exp!oded, we should hear nothing of 
them ; half the explosions (especially when no lives are 
lost) do not come to light, even in this small and thickly 
populated country. Mr. Swift (your correspondent last 
week) pointed this out, and he has inspected hundreds of 
boilers in Lancashire and the Midland counties for a 
number of years. It is also quite probable that some of 
the missing ships have had explosions, If ‘‘ Fairplay” 
(your correspondent two weeks ago) took the number of 
boilers exploded out of the number made and _ used, 
instead of taking them yearly, he would get much nearer, 
that is to say, he should vere bray yearly number by 
the average life and not include boilers that have lately 
been made ; if every boiler before its end had got to ex- 
plode, he might thén reckon them yearly, or even 
weekly, providing he did not include new boilers. 
At the inquest of above disaster, nothing was said 
about the bad construction and high pressure; the 
verdict was, the boiler had exploded accidentally and 
four men were killed. The real cause of the boiler ex- 
ploding was working it under bad construction, and 
with little or no factor of safety in the transverse and 
longitudinal seams. It was worked at 60l]b. pres- 
sure, the seams were reduced to gin. or even less in 
places, caused by old age and elongation, the diameter 
was 6 ft. 7in., and say the iron plates had a tensile strength 
of 44,000 lb. per square inch, and 50 per cent. reduction 
for the single rivets and punched oles, the breaking strain 


would, therefore, be about 210.b., or a factor of safety, 


of 34. Slight elongation would take place on such a boiler 
at 100 lb., and to a great extent at 1501b., causing brittle- 
ness, and sometimes cracks at the seams ; this is taking the 
iron as if it were new, with a tensile strength of 44,000 lb. 
per square inch. But considering the boiler was a fair 
age, badly designed, without expansion joints, the con- 
tinual changes, and different temperatures causing very 
unequal strains throughout the boiler, therefore elonga- 
tion would take place at much smaller figures. What 
factor of safety there was when new, had vanished by the 
time it exploded. This is the cause of most explosions. 
Owners feeling their money secure and trusting entirely 
to insurance companies is an evil, When insurance 


companies first started, their object was to inspect 
boilers for security only, but other objects have, in some 
cases, been added, This difficulty could easily be over- 


come if the Government would engage a staff of prac- 
tical and theoretical boiler engineers, who would have 
to pass examinations on a practical scale. A small 
annual tax on each boiler would pay the expenses. Of 
course there are many excellent boiler engineers in 
many companies, with good principles and intentions, but 
competition will not allow fair salaries all round to insure 
men competent to undergo proper examinations, 

Hoping engineers will take the matter up, 

Yours faithfully, 
REGINALD W, HEWETT. 
Soho Hill, Handsworth, October 31, 1888, 





COLLISIONS AT SEA—SHIPS’ LIGHTS. 
To THE EpiToR oF ENGINEERING. 

Srr,—A correspondence of considerable length has re- 
a aaa in the pages of a daily contemporary (the 

imes). 

Amongst other writers Admiral Colomb has stated 
that if hecould get his views understood he could reduce 
collisions to one-eighth of their present number. Almost 
daily the papers tell of collisions more or less disastrous, 
the majority of which occur at night. 

It is but a few days since that three collisions in which 
six ships were involved were reported together. By one of 
these, the Earl Percy, of the Tyne Shipping Company, was 
lost - Whitby, the crew and passengers being fortunately 
saved. 





In the correspondence alluded to, the Board of Trade 
and certain prominent officials have come in for consider- | 
able censure from Admiral Colomb and others, chiefly in | 
connection with certain rules of the road on lights being 
sighted in given positions, but except by Mr. Strohmeyer 
(whose attention I directed to the subject some months 
since, when discussing the losses of steamships) nothing | 
has been said on the vital question of position and power 
of ships’ lights as interpreted by the Board of Trade from 
their own regulations. The regulations compel the carry- | 
ing of a red light on the port side and a green light on the | 
starboard side of all sailing vessels when under way after 
sundown. 

There are directions as to screens for these lights to 

















limit the angle of illumination to a certain number of 
degrees (113deg.; thatis from right ahead to 23 deg. abaft 
the beam, corresponding to an arc of ten points of the 
compass), but the light, may be carried in any position 
along the side of a oh 

master, may think fit. On the fore shrouds, main shrouds, 
or mizen, 

In the latter position the power of the lamps on the 
effective distance at which they can be seen is, of course, 
reduced by nearly the full length of the ship, a matter of 
importance in thick weather, and from the irregularity of 
position which obtains as to the placing of lights, much 
of their value as indicators of the angle of a ship’s course 
with that of a passing vessel is lost. 

In the case of steamships the above described lights are 
carried with the addition of a white light at the masthead 
(and in the case of a steamer towing another vessel two 
white lights one above the other). here are also regula- 
tions as to the height of the masthead light of a steam 
vessel which is not to be less than 20 ft. above the water 
line or less than the breadth of the vessel, if she be more 
than 20 ft. wide. The masthead light is to be of sufficient 
power to be visible five miles, and the side lights two 
miles in clear weather. 

This gives in the case of vessels steaming 20 miles an 
hour, and approaching each other end on, 74 minutes from 
the moment at which each other’s masthead lights are 


visible, and three minutes only for the side lights, to the | 


period of meeting, and either passing harmlessly clear or 





of striking if the lights have been misunderstood, 











ip which the shipowner, builder, or | 


It frequently Seaens at sea that without absolute fog 
the weather is sufficiently thick to obscure mastheaa 
lights at three-quarters of a mile, and side lights at half 
a mile, even granting, what is not always the case, that 
these lights are of regulation brightness. 

Supposing that on such a night two vessels are steaming 
towards each other at the very moderate speed of seven 
knots (eight miles) each, they are, therefore, approaching 
at a combined speed of 16 miles an hour, 8 yards per 
second. The masthead lights will only be visible for 
165 seconds, whilst from the moment of sighting the side 
lights there will be a period of 1 minute 50 seconds only 
to the instant of meeting and either passing clear or being 
in disastrous collision, according to how the lights have 
ne by those in charge of the respective 
vessels, 

From the above figures, taken indeed under circum. 
stances of exceptionally moderate speed, that of cargo or 
coasting steamers with cautious captains, who take cog- 
nisance of hazy weather, not mail boats, pressed for time 
(or vessels commanded by ‘‘ passage-makers” who put 
the telegraph to half-speed, the engineer understanding 
therefrom that nearly full speed is meant and expected), 
it is evident that the importance of reading the lights, 
when seen, instantly aright, and of directing the vessel’s 
course accordingly is most vital. For the latter, the 
general introduction of steam Siang gear* has done 
much, as it enables the helm to be put hard over in a few 
seconds, an operation which by hand frequently took 
nearly 30 seconds. In the last ten years, chiefly in the 
last six years, steam-steering gear has become almost 
universal in British-owned vessels, but in the matter of 
lights no general improvement has taken place. 

With those reckless beings who (to save 24d. per night 
in oil) prefer to exhibit their regulation lights only when 
in crowded channels (as in the case of the Ada Melmore, 
which sunk the Kapunda with 300 persons from this cause) 
this letter has nothing to do; laws cannot be framed for 


| madmen, they should be removed from the power of duing 


harm, but that the full efficiency of the present lihts 
may be greatly increased and that without complication, 
moving parts, or extra cost, I propose to show. 
Numberless ingenious devices involving moving lamps 
or coloured shades, wires, and pulleys, have been devised 
by which it was intended that vessels should automatically 
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indicate the position of their helms. The complications 
of these arrangements have been their condenination, and 
they have never got beyond the experimental stage. 

Other plans are by means of flashes of light, or whistles 
of long or short duration on the Morse code to indicate a 
| course, but such asystem is likely to be exceedingly con- 
fusing in a crowded seaway. A far more practical and 
|intelligible plan would be to increase the power where 
| necessary of the masthead and side lights, especially the 
| latter, and to insure above all things that by their relative 
positions full advantage is taken of what the present 
simple plan of three fixed lights is capable of giving. 

To attain this efficiency one most simple regulation only 
need be added to those relating to the side lights, and so 
|obviously simple and efficacious is this that the only 
| marvel is that it has hitherto escaped notice. It is that 
the side lights of steamships should be carried in the same 
vertical plane as the masthead light. That is, that all 
three lights shall be in one vertical plane at right angles 
| to the ship’s length. Side lights as at present carried by 
| steamers vary in dimensions and positions at the whim of 
| the shipbuilder or owner (and in brilliancy at the whim of 

the ship chandJgr and lamp trimmer). 
Many of the leading lines of mail boats have adopted a 
| system of lighthouse towers for the side lights, by which 
| means the lights, although far forward, are protected, and 








* See my letter on this subject printed in ENGINEERING, 
| July 14, 1882, page 34, vol, xxxiv., Douro and Yrurac 
| Bat collision, 
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are accessible for trimming in the heaviest weather, access 
to them being obtained from beneath the turtle deck. 

In some vessels these lights are carried considerably 
forward of the foremast (and masthead light), in others 
more nearly abreast of it ; but the lights generally carried 
in these towers are probably as brilliant as the circum- 
stances require. 

The majority of steamers—many, even, of the mail 
boats—carry their side lights abreast of the bridge, and 
consequently far aft of the masthead light. This position 
was doubtless chosen for two reasons: First, it is one in 
which the lights are less likely to be injured by a heavy 
sea when steaming into a gale than if the lights are more 
forward. Secondly, from the bridge they are more acces- 
sible for placing in position and for examination as to their 
brilliancy during the night; but these varied positions 
(especially the last-named) are very unsatisfactory if the 
object be to give the greatest information by three fixed 
lamps. In fact, to paraphrase Admiral Colomb’s words, 
‘*Tf ships could get the views presented by their lights 
properly understood by approaching vessels, night colli- 
sions at sea might be reduced to one-eighth their present 
number.” 

Take the case of a vessel which carries her side lights 
abreast of the masthead light—that is, in the same vertical 
plane (see Fig. 1). In this case, if the lights appear to 
the observer at O to be vertically one above the other, it 
is obvious that the vessel is broadside on to the observer. 

Again, if the ig appear as in Fig. 2—that is, the port 

light to the left of and in advance of the masthead light— 
it * obvious that the vessel is moving from the observer 
at O. 
And again, in the case of Fig. 3, where the port light 
appears to the right and to the rear of the masthead light, 
it is obvious that the vessel is a crossing vessel, and must 
be closely watched, and if the relative speed of the two 
vessels is such that they will arrive at the point of inter- 
section of their courses at the same time (by Article 
16 of the rule of the road) then the ship on which the 
observer O is stationed (being the vessel which has the 
other on her starboard side) shall keep out of the way of 
the other. 

It is this crossing position which is the cause of the 
majority of collisions ; by the present laxity allowed as to 
side lights, it is impossible to tell immediately on sighting 
the lights of a steamer (as these lights are at present 
carried) what is the direction of her course relatively to 
that of the observer’s vessel. By watching the travel of 
the lights an approximate idea may be obtained, but the 
accuracy of the deduction is vitiated by the travel of the 
observer’s vessel and by the fact that the speed of each 
vessel is unknown, to the other. 

Taking, now, the case of varying positions of the side 
lights. Fig. 4 illustrates the effect of carrying the side 
lights aft of the masthead light, as, for instance, on the 
bridge, and the effect produced is that of Fig. 3, exag- 
gerated, and the observer thinks that the vessel must be 
nearly end-on, and that the green light will momentarily 
appear, 

‘ig. 5 illustrates the case of mail steamers carrying 
their lights forward in light towers; here from the posi- 
tion of the lights it would be thought that the vessel was 
in the position of Fig. 2, that is, leaving the observer, but 
she is broadside on. 

Fig. 6 illustrates what is probably the most dangerous 
misrepresentation of a vessel’s course which this arrange- 
ment of lightsiscapableof causing, for here the lights would 
indicate that the vessel is in the position of Fig. 1, that is, 
broadside on, whilst she is really coming nearly stern on, 
and it may be necessary for the vessel in which observer 
is placed to slow her engines and act under regulation 16 
(ante), whilst from the position of the lights he would 
assume he had merely to hold on his course, and he would 
pass clear as in Fig. 7. 

When it is borne in mind that the officer of the watch 
has to consider the movements not of one light, but fre- 
quently of dozens, and that in the channel opposite 
estuaries and harbours vessels (steamers) are coming and 
going in all possible directions, the importance of at once 
seeing what these directions are cannot be over-estimated, 
and it is frequently the case that collisions occur not with 
the vessel first seen and carefully watched, but with some 
other coming up perhaps behind her whose lights ma 
have been partially obscured by her smoke, and whieh 
lights when seen have been misunderstood from the causes 
I have described, 

_ Apologising for the length of this letter, but hoping that 
it may be the means of directing attention to the necessity 
for regulating the position of the side lights, 
I am, Sir, your obedient servant, 
Streruren H. Terry, 
Member Inst. Mechanical Engineers ; 
Assoc. Inst. Naval Architects, 

October 26, 1888. 

P.S. In the diagrams I have placed O on the port side 


throughout to avoid confusion. 





“A SEALED RESERVOIR.” 
To THE EpitTor OF ENGINEERING. 
S1e,—Surely your American correspondent (see page 
413 of your last number) has been drawing the long bow 
too outrageously under the above heading. The problem 
stated resolves itself to the simple one of a flat plate, say 
22 in. thick supported all round, and loaded with an air 
pressure over its whole area equal to 33 ft. head of water, 


or, say, 9200 tons, to which the formula K= * . ap- 
plies, bd andl being inches, W=weights. 


Working this out gives K= about 24, or the coefficient 
rupture usually given for cast brass, so that a brass 


of 


slab 22 in. thick covering the tank would have been un- 
doubtedly fractured under the supposed strain. 

Further comment is needless, but the absurdity of the 
whole thing can be seen at a glance by considering that 
a very minute fraction of the breaking load would buckle 
the sheet of ice sufficiently to drag it away from the sides 
of the tank and admit air. 

I am, yours faithfully, 


Percy J. NEATE. 
Rochester, October 29, 1888. 

[We publish Mr. Neate’s letter, but we must at the 
same time state that we believe the facts named in our 
“Note” last week to be quite accurately stated. The 
explanation of the result probably is that before the ice 
was called upon to resist the assumed load it had acquired 
a very considerable concavity, so that the formula for the 
strength of flat plates ceased to be applicable.—Eb. E.] 





ERECTING A LOCOMOTIVE. 
To THE EDITOR oF ENGINEERING. 

Srr,—In your issue of September 28th you comment 
upon an account of erecting a locomotive in 16 hours and 
50 minutes at Altoona, as given in the Railroad Gazette. 
This time was consumed in doing what is doubtless known 
at Altoona as ‘‘ anes locomotive,” and is well enough 
if people understood what is meant, but otherwise it is 
misleading. 

The principal object of this letter, however, is to inform 
you that the day is long past when locomotives in this 
country were ‘‘ resplendent with brass and paint.” They 
are all painted, but have, now-a-days, no brass. The 
Altoona (Pennsylvania Railroad) locomotives are painted 
a dark olive with some narrow gold lines. On other roads 
there is, in general, even less ornamentation. The excep- 
tions are very few, but among them I will mention the 


New York, New Haven, and Hartford Railway (which, I | by M 


ought to add, is ty the practice as engines come out 
of the shop), and the ehigh alley. In fact I can think 
of no others. Our locomotives, on the whole, are painted 
about as much as those on your own Midland line, and 
leas than those on the Great Northern of Scotland. 
Your comment was a pure flight of the imagination. 

We are here becoming very sensible in matters of 
machine design, and I think that we can teach you in 
England a good lesson in the plainness and smoothness of 
machinery. Why do Doric and Corinthian architectures 
still flourish among the designers of your town water 
works pumping engines? Here we laugh at your 
engravings of them which occasionally appear. What 
can one think of the forms which grace (?) the plates of 
Rigg’s *‘ Practical Treatise on the Steam Engine”? 

Yours Re 


. W. DEAN, 
Cambridge, Mass., U.S.A., October 16, 1888. 





LAUNCHES AND TRIAL TRIPS. 

THE screw steamer Pundua, built and engined by 
Messrs, A. and J. Inglis, Pointhouse, Glasgow, for the 
British India Steam Navigation Company, Limited, went 
on a trial cruise last week, and on the occasion Princess 
Louise (Marchioness of Lorne), the Duke of Argyll, and 
the Marquis of Lorne honoured the owners and builders 
by going on the cruise. The vessel is intended for 
passenger and cargo trade on the Indian coast. She 
is 3304 tons gross, 2155 tons net register, and has a dead- 
weight carrying capacity of 4475 tons. The length is 
350 ft., breadth 42 ft., depth moulded 29ft. 3in. She has 
three decks, lower, main, and upper, with bridge deck, poop, 
and forecastle. The cargo capacity is 211,470 cubic feet. 
The engines are of the triple expansion type, with cylinders 
273 in., 45 in., and 70 in. in diameter respectively, with a 
stroke of 4ft.6in. There are two double-ended boi'ers 
16 ft. long and 14 ft. in diameter, having 12 furnaces 42 in. 
in diameter, and a heating surface of about 6000 square 
feet. The working pressure is 170lb. The diameter of 
propeller is 17 ft. and the pitch 22 ft. The speed attained 
on trial was 134 knots, with the engines working at 68 
revolutions per minute, and indicating 2800 horse-power. 
On Saturday, 20th October, Messrs. Inglis launched a 
sister ship named Purnea for the same company. She is 
in every respect similar to the Pundua. 





The s.s. Dabulamanyi, whose engines have recently 
been converted into triple-expansion by Messrs. Hall, 
Russell, and Co., the original builders of the ship and 
engines, left Aberdeen on her trial trip on Wednesday, 
the 24th ult. Her cylinders were formerly 33 in. and 
64 in. in diameter, with a stroke of 42 in.; another 
cylinder 21 in. in diameter has now been added to the 
fore side of the old engines, and a liner has been inserted 
in the low-pressure cylinder, reducing its diameter to 56 in, 
The alterations have been carried out under the superin- 
tendence of Messrs. Flannery, Baggallay, and Johnson, 
of London and Liverpool, and the vessel, which is owned 
by Messrs. John T. Rennie and Sons, of London and 
Aberdeen, is of the following dimensions: Length, 
260 ft. ; beam, 35 ft. 4 in. ; depth of hold, 21 ft.2in. On 
her trial she made two runs on the measured mile, ave- 
raging 11} knots, her steam pressure being 160 lb., revolu- 
tions 83, and the indicated horse-power 1189. 





On Friday, 26th ult., the ss. Glanystwyth, recently 
launched by Messrs. Palmer’s Shipbuilding Company, was 
taken on her trial trip. The vessel is 265 ft. ian ft. 9in. 
beam, and 21 ft. depth of hold, and will carry 2700tons dead- 
weight. Her machinery has cylinders 20 in., 33 in., and 
54 in. in diameter by 36 in. stroke, and these are supplied 
with steam from two boilers each 12 ft. 3 in. in diameter 
by 10 ft. G6 in. long. The vessel was put on the measured 
mile off the Tyne, and the engines developed 1011 horse- 





power, driving the ship at a maximum speed of 11.04 knots 





and a true mean speed of 10.55 knots, the machinery 
working throughout in a most satisfactory manner. The 
vessel has been built to the order of the Glanystwyth 
Steamship Company, of Aberystwyth and London, and 
has been constructed under the superintendence of Messrs. 
Flannery, Baggallay, and Johnson. 
On Friday, 26th ult., the Darien, a steel screw steamer 
built by Messrs. Barclay, Curle, and Co., Limited, Glas- 
ow, for the West India and Pacific Steamship Company, 
4imited, went on her speed trials on the Firth of Clyde. 
The ship, which is similar to the William Cliffe, quite 
recently built by the same firm for the same company, is 
for the passenger and cargo trade between Liverpool and 
the West Indies. The dimensions are 370 ft. length over 
all, 41 ft. breadth, and 27 ft. depth of hold, with a groes 
tonnage of 3375 tons, and a deadweight carrying capacity 
of 4500 tons. The engines are of the triple-expansion type, 
with cylinders 28in., 44in., and 74in. in diameter re- 
spectively, with a 51in. stroke of piston. The boilers are 
two in ber, both double-ended, 14 ft. 3 in. in diameter 
by 18 ft. long, the working —— being 1501b. to the 
square inch. The furnaces have Fox’s corrugated flues, 
and are 3 ft. 8in. in diameter. The propeller is 17 ft. 9in. 
in diameter, with a pitch of 22ft. 6in. On trial the ship 
attained speeds of 14.2 and 14.4 knots per hour with the 
engines working at seventy revolutions per minute. 





On Saturday, October 27, the steel screw steamer 
Lancelot, built by the Tyne Iron apebeliding Company, 
Limited, of Willington Quay-on-Tyne, for Mr. Francia 
F. Reid, of Leith, went for a trial trip off the mouth of 
the Tyne. She is 290ft. long by 40ft. broad by 27 ft. 
deep, and carries nearly 4000 tons deadweight. She is 
fitted with powerful triple-expansion engines with cylinders 
24 in., 37 in., and 62in. by 42in. stroke, 1501]b. pressure, 
essrs. Wigham, Richardson, and Co., of the Neptune 
Works, Newcastle-on-Tyne, and on her trial attained a 
mean speed of 12} knots. 





Tue CaNaDIAN Paciric Rattway at MontrEALt.—New 
shops for the Canadian Pacific Railway, now being built at 
Montreal, include a passenger car shop, 400 ft. in diameter, 
and two stories high ; a wood machinery shop, 400 ft. by 
100 ft., also two stories high ; a blacksmiths’ and machine 
shop, 300 ft. by 100 ft. ; a store-room, 350 ft. by 90ft., 
two stories high; and a foundry 150 ft. by 100ft. The 
buildings are of brick and stone, and are estimated to 
cost 60,0007, 





LIGHTS ON THE BROOKLYN Brinpcr.—The electric lights 
on the Brooklyn Bridge are the subject of complaint by 
navigatora, who object to their dazzling effect. The 
American Lighthouse Board has jurisdiction in the 
matter, and proposes to shade the lights, but the bridge 
company does not recognise the authority of the Board, so 
that it remains for the United States Attorney-General 
to take such action as he may deem advisable in the 
matter. 





Coat IN SoutH AvustTratia.—The South Australian 
Government geologist has returned from an inspection of 
alleged coal discovery at Murray Flat. He has reported to 
the Minister of Lands that he was unable to find any indi- 
cations of coal. Small pieces were said to have been found 
on the surface, and in the clay at a depth of 110 ft., but 
Mr. Brown failed to find any traces of the mineral. The 
country is of the tertiary formation, and any coal which 
may be obtained in it is likely to be only inferior lignite, 
similar to that discovered at Ti-tree Gully. 





TacomMa.—Tacoma, the future capital of the Puget 
Sound country, is remarkable for its steady growth. 
Tacoma has one of the finest harbours on the Pacific 
Coast, and the largest vessel may discharge its cargo at 
a minimum cost. The lumber interest of Puget Sound 
is growing rapidly. Vessels are constantly loading at its 
docks for South America, China, Australia, and Cali- 
fornia. As the waters are always still, no difficulty is 
experienced in Le a uk logs in rafts to any point 
which may be desired. In one day at Tacoma, 14 ocean 
sailing vessels and 23 steamers were registered. 


Tue CANADIAN NortH-WeEst.—Railway exteraions are 
being freely proposed in the Canadian North-West. In 
addition to the matter at issue between the Manitoban 
aw government and the Northern Pacific Railroad 

ompany there is a scheme afoot to build a line through 
the Great Bend country on the Columbia, to connect the 
Northern Pacific and the Canadian Pacific lines. A line 
from Billings, on the Northern Pacific northward to the 
Canadian Pacific vid Fort Benton, is also proposed to be 
built with Canadian and British capital. Sir A. T. Galt, 
of Montreal, is at the head of the enterprise. 

AMERICAN RAILROAD BrincEs.—The management of 
the Newport News and Mississippi Valley Railroad has 
decided to entirely rebuild or to reconstruct all bridge 
structures upon the system, and several hundred thou- 
sands of dollars will be expended in the work. The com- 

ny is now at work on an entirely new bridge across the 
Bale and for this bridge alone an outlay of over 20,000/. 
will be made. The bridge will be new throughout, 
and will even have new piers. It will be 396 ft. long. A 
wrought-iron viaduct has been completed at Big Clift, 
800 ft. long and 128 ft. high. Iron structures have also 
been completed over the Clark and Island Creek, which 
are similar to the one at Big Clift, while bridges across 
the Tennessee and the Cumberland are being pushed on to 





completion. 
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MULTIPLE PUNCHING MACHINES. 
CONSTRUCTED BY MESSRS. RUSHWORTH AND CO., ENGINEERS, SOWERBY BRIDGE. 
(For Description, see Page 425.) 
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NOTICES OF MEETINGS. 

Socrery OF ENGINEERS.—Monday, November 5th, at the West- 
minster Town Hall. A paper will be read on ‘The Practice of 
Foundry Work,” by Mr. H. Ross Hooper. The chair will be taken 
at 7.30 p.m. precisely. 

Sociery OF TELEGRAPH ENGINEERS AND ELECTRICIANS. —A special 
general meeting of the Society will be held at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, on No- 
vember 8th, when the following resolutions will be proposed : 1. 
That the name of the Society be changed to the Institution of 
Electrical Engineers, 2. That the office of Honorary Secretary be 
abolished, and that the articles of association be altered by 
omitting all reference to the honorary secretary in Articles 36, 38, 
40, and 43. An ordinary general meeting will follow when a 
paper will be read ‘‘On Ocean Temperatures in Relation to Sub- 
marine Cables,” by W. Lant Carpenter, B.A., B.Sc., member. 

PuysicaL Socrery.—November 10th, at 3 p.m. ‘On the Co- 


efficient of Mutual Induction of a Helix and a Co-axial Circle,” by 
Professor J. V. Jones, 


32 | deep wells. 
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WATER PURIFICATION BY IRON. 
THE increase of population is so rapidly fouling 
the gathering grounds of our water supply that the 
search after pure water becomes daily more difficult, 
and many towns have to be content with a purity 
which is the result of filtering and other processes. 
Unfortunately science does not speak in very 
assured terms as to efficacy of filtration. Only last 
year the Lancet, in its raid against the house-boats 
on the Thames, asserted that if the river at Henley 
were to receive matter containing germs of cholera 
or even of choleraic diarrhoea, there was no 
guarantee that the disease would not pass the filters 
and be disseminated through an entire quarter of 
the metropolis. Happily experience is kinder to 
us than the fears of the Lancet, and so far no 
disease has been traced to the London water supply 
for many years. Still it would be a relief if we 
could feel assured that all forms of contagion were 
absolutely removed from our water, and that it was 
as innocent of harm as the mountain rill. In the 
present state of knowledge we must be content to 
forego this assurance, and to search for the best 
means for attaining chemical purity, waiting in 
patience until the nature and habits of the micro- 
scopic creatures which are supposed to be the 
sources of many diseases are better understood. 
Tt is possible that some day we may learn how to 
destroy them by chemical means, without injuring 
the potable character of the water. Now the general 
plan is to endeavour to remove them mechanically, 
together with the matter on which they feed, 
with the idea that those which escape capture will 
either perish for want of nutriment or will be 
unable to propagate their species. There is, how- 
ever, one method of purification in operation on a 
large scale which may possibly effect its object by 
chemical agency. We refer to the iron process of 
Mr. William Anderson, which is in use at Antwerp. 
In that town the water supply comes from the 
River Nethe, which is admittedly polluted. Pro- 
fessor Bischof has calledit ‘‘little better than an 
open sewer,” and Professors Blas and Tooissen, in 
1887, stated that a sample of it was ‘‘ thick, 
coloured, and exhaled a disagreeable smell, leaving 
an abundant brown deposit.” After treatment, the 
same water is limpid, colourless, and without either 
disagreeable taste or smell. It does not deposit 
and does not spoil with keeping, while the ammonia 
and nitrous acid have completely disappeared, and 
the organic matter has been reduced 50 per cent. 
Taking the figures furnished by analysis the or- 
ganic matter is reduced in the proportion of 77 to 
31, the albumenoid ammonia from .27 to .08, and 
the free ammonia from .4 to nothing. In this last 
respect the purified water excels that drawn from 
At the same time bacteriological tests 
often show that the water has been actually 
sterilised, and that both bacteria and their germs 
have been eliminated. Unfortunately a good deal 








¢|of doubt still surrounds this method of testing, 


and the results must be received with considerable 
caution. But a good practical proof of the purity 
of the water is furnished by the fact that bottles 
of it have been in the possession of Mr. E. Devon- 
shire, the resident engineer of the Antwerp Water 
Works Company,* since 1886, and are still unaltered 
in taste and appearance, a better result than can 
usually be obtained with distilled water. 

Whether the process of water purification by iron 
can be relied upon to eliminate the germs of disease 
or not, it certainly works a wonderful improvement 
upon a foul supply, eliminating the colour and 
throwing down floating matter which will pass 
through the deepest filtering layer which can con- 
veniently be employed. For instance, the muddy 
Nile water, which requires weeks to become clear in 
theirrigation basins of Upper Egypt, is brought by 
five minutes’ contact with bright iron into a condi- 
tion in which it can be rapidly filtered, the effluent 
being exceedingly bright. The process has been 
several times described, but as all our readers may 
not be acquainted with it we will give a short 
account of it as practised at Antwerp. A large 





* ** Three Years’ Experience of Water Purification by 
Means of Iron in Anderson’s Revolving Iron Purifiers.” 
By E. Devonshire, resident engineer and manager to 





the Antwerp Water Works Company. Limited, 





late iron cylinder, resembling an externally fired 

iler, is arranged horizontally on trunnions, so 
that it can rotate on its longitudinal axis. The 
trunnions are hollow, water flowing into the cylinder 
through one and out of it through the other. The 
incoming current is deflected into a bell-shaped 
stream by a round plate situated in front of it, 
while the outflowing water is gathered from the 
lower part of the cylinder bya curved pipe and a 
bell. Running lengthwise along the sides of the 
cylinder are rows of curved shelves, the purpose 
of which will appear presently. When operations 
are to be commenced the cylinder is filled one-tenth 
full of fragments of iron; these may be cast-iron bor- 
ings or small balls, or burrsfrom a punching machine ; 
in fact any kind of small pieces of iron which will 
easily roll, either cast or wrought, will serve the 
purpose. It is then filled up to the top with water, 
the air being emitted through a cock provided for 
the purpose, and is set in rotation at a speed of six 
revolutions per minute. The shelves mentioned 
above carry the iron up the rising side of the 
cylinder until it nearly reaches the top, when it 
slides off the shelf and falls through the water in a 
shower. There are so many shelves that the action 
is practically continuous, and the water passing 
through the cylinder is always in contact with the 
iron. As the fragments fall and are scooped up 
again they are in constant friction with each other 
and with the shelves, the result being that they are 
rubbed quite bright and are kept so. They are 
attacked by the carbonic acid in the water, and 
there is formed carbonate of iron, which is rapidly 
transformed into a soluble oxide. About one- 
tenth of a grain of iron is dissolved in each gallon 
of the water as it emerges from the cylinder. 

This constitutes the first part of the process, 
which, taken alone, does not seem to have any 
great purifying effect on the water. The next 
operation is to complete the oxidation of the iron 
salt, and to change it from the soluble ferrous 
condition to the insoluble ferric state. This is 
done by exposing the water to the atmosphere, 
from which it absorbs oxygen. The exposure 
may be simply in settling ponds, or by running 
the water in a thin stream down a culvert, or 
over cascade steps made of coke. This last seems 
to be the most rapid method, but the others are 
equally effectual if sufficient time be afforded to 
them. As oxygen is absorbed by the water the 
particles of the iron salt gather together into ex- 
ceedingly fine flakes, which can then be removed 
by a rapid filtration through sand. In the process 
of separation the iron appears to inclose the bac- 
teria and many other impurities, as if by a process 
of coagulation, and the water runs from the filter 
in the condition spoken of above. The iron is left 
on the top of the sand and forms a layer which 
appears to add much to the efficiency of the filter. 
Professor Kemma, of Antwerp, says that ‘‘ The film 
of oxide, once formed and well settled, constitutes a 
homogeneous and continuous membrane through 
which the water passes, not by a flow through the 
interstices or capillary ‘transpiration,’ but by a 
veritable osmosis.” Whether this be so or nota 
very thin layer of sand is sufficient for the filtering, 
which can be done very rapidly. 

In addition to being in use at Antwerp, Anderson’s 
process is employed in the Gouda water works and 
the Dordrecht water works. It has also been ex- 
perimented with at Ostend, Paris, and Berlin. 
Gouda is in Holland, and draws its water from the 
river Ysel, which is often stained a deep yellow 
colour by water flowing over peaty soils. No prac- 
ticable amount of filtration will remove this colour, 
but it is entirely removed by the iron, together with 
55 per cent. of the oxidisable matter. This, how- 
ever, is not always sufficient to satisfy the pre- 
scribed permanganate test, and sulphate of alumi- 
nate has to be added to the water after it has passed 
through the revolving cylinder to aid the precipita- 
tion. Before Anderson’s process was adopted, 
perchloride of iron was used alone for this purpose 
at a cost of fourpence per 1000 gallons ; now the 
total cost is twopence per 1000 gallons, of which 
the iron process, including all charges, accounts for 
rather more than a halfpenny. At Dordrecht an 
Anderson revolver was erected to deal with the 
yellow colouring matter with which the river 
water is stained at certain seasons of the year, 
and also to enable a larger quantity of water 
to be passed through the filters than they were 
originally designed for. The colour was found 
very difficult to remove until special means were 





taken to insure the full oxidation of the dissolved 








’ 
i 
: 
; 
f 





432 





ENGINEERING. 


[Nov. 2, 1888. 








iron. To this end air from a blower was forced in 
minute streams through a sheet of perforated zinc 
fixed in the bottom of the trough along which the 
water flowed from the revolver. By the aid of 
this device unusually thick river water was rendered 
quite colourless after filtration. At Ostend trials 
of the Anderson process have been made on a large 
scale, and it has been decided to adopt it. The 
water experimented upon was from the Canal de 
Bruges, which is fed by the River Escaut ; this 
latter is liable to contamination from the waters of 
the Espierre, a stream flowing through the great 
wool-washing districts of Roubaix and Turcoing. 
In addition, at the time of the experiment there 
were flowing into it the waters of the Lys, which 
owing to the flax-netting carried on in it, is probably 
the foulest stream in Belgium. The trials took 
place from August till the winter of 1886, and early 
in 1887 Professor Swarts reported : 

Before filtration it (the water) is thick, yellowish, 
almost opaque when examined, through a depth of 60 
centimetres ; all kinds of lower organisms are seen swim- 
ming in it, and when kept for several weeks in a well- 
closed and brightly lighted bottle, conferve, small crustacea, 
&c., are seen to developin it asin a smallaquarium. I did 
not think fit to taste it. After filtration uver iron the water 
became absolutely limpid and brilliant ; when examined 
througha depth of 60 centimetres it is of perfect trans- 
parency, and has a faint greenish tint. Its taste is fresh 
and agreeable, and after keeping under the conditions 
described above, there shows itself at the most a slight 
greenish deposit, due probably to microscopic alex, but 
which may also be seen to develop in bottles of distilled 
water in the laboratory. 

The apparatus was kept at work during the dry 
summer of 1887, and the water sent into Ostend 
for drinking purposes. 

A small revolving purifier was erected in Paris 
in 1886 to supply works of the Société Anciens 
Ktablissements Cail with Seine water, and judged 
by the ammonia standard, the result was very good. 
An experimental plant was also tried at Berlin, 
but there the result was not satisfactory, the sup- 
posed reason being that as the water was already 
charged with salts of iron, a double set of reactions 
were going on at the same time, and interfered 
with each other. 

The working cost of the apparatus erected at 
Antwerp is stated to amount to 4s. per million 
galions for iron, power, labour and supervision in 
the purifiers, and about 14s. for filtering and sand- 
washing, the filter cleaning costing 9s. 6d. of this 
amount. With an establishment specially con- 
structed with settling reservoirs for the grosser im- 
purities to subside in before the filtration was 
commenced, it is believed that the entire cost would 
not exceed 13s. per million gallons. The capital 
outlay for the revolving purifiers is 10001. for each 
million gallons dealt with daily, and the speed of 
filtration is 80 gallons per day per square foot of 
surface. Demonstration is wanting, in the iron pro- 
cess as in filtration, that the germs of disease will be 
removed from the water. A large proportion of them 
are inclosed, and perhaps burned up, in the iron 
flakes, but some certainly escape. - Can these in- 
crease again until the whole body of water is in- 
fected? This is a diflicult question to answer, 
butit is reasonable to believe that in a medium so 
entirely deprived of free ammonia they will find 
existence very precarious for want of food. Atthe 
same time we cannot share the very sanguine views 
of Mr. Devonshire, who appears to think that any 
liquid which comes bright and clear from the puri- 
fication process is good potable water, even if it 
enters as sewage effluent. The great value of the 
Anderson process appears to be in giving a good 
appearance to water which is rendered unsightly by 
innocent contaminations. The colouring matter of 
peat and the opalescence resulting from suspended 
clay areentirely removed by it, and in this way a 
very important result is gained. No one cares to 
drink muddy water, even if he is assured that it is 
perfectly wholesome. Yet if t1e turbidity has to 
be removed by filtration the sand-beds must be 
very deep and the rate very slow, or in other words 
the filtering plant must be very extensive. With 
certain waters the iron process enables a very small 
area of filter-bed to do the work of a very large area. 





THE COLONIES AND THE PARIS 
EXHIBITION. 

CONSIDERABLE difficulty has been caused to the 
Executive Council of the British Section by an 
intimation, at the eleventh hour, from the colonies 
of Victoria and New Zealand that they desire to 
have space allotted to them in the Exhibition, 





In the original apportionment of space a position 
was allotted for the British colonies at the side of 
the British Court ; but as months passed on without 
any application being made from any of the colo- 
nies to exhibit, the Executive Council were offi- 
cially notified that this space was available for 
British exhibits. As soon as the decision of the 
colonies was made known, an urgent appeal was 
addressed by Mr. Trueman Wood, the secretary of 
the British Committee, to the director-general of 
the Exhibition, asking for additional space, and 
suggesting that, if nothing better could be done, a 
wide passage on the outside of the court might be in- 
cluded in the building. To this request M. Berger 
opposed the 10 possumus which seems to be the 
principal motto of the executive bodies of interna- 
tional exhibitions, this outside passage being wanted 
for the general circulation of visitors. If we are not 
much mistaken we shall find when the Exhibition 
opens that very few people will avail themselves of 
a road between the outer wall of the Champ de Mars 
and the outside of the gallery in which the British 
exhibits are placed, since there will be nothing 
whatever to attract anybody into such a locality ; 
whereas equally good provision for the general cir- 
culation would doubtless have been provided within 
the court, had this space been included in it. 

On the other hand, M. Berger, with the courteous 
readiness that distinguishes his administration, has 
expressed his willingness to do all in his power to 
secure for Victoria a vacant space forming practi- 
cally a part of the Champ de Mars, and which can 
be rented during the term of the Exhibition, It 
seems to us that Victoria ought to accept this offer, 
or in refusing it be prepared to forego all the advan- 
tages attendant on ample space and freedom of 
action. It is very hard on British exhibitors who 
have long ago shown suflicient enterprise—before 
the Exhibition was an assured success—to apply for 
space, and prepare for exhibiting, to be incon- 
venienced at the last moment by a colony which 
suddenly resolves it would like to participate. 

That the English Committee are willing to do 
all in their power is shown by their offering to sur- 
render to the Colonial Commissioners the space 
originally intended for them, and forfeited by lapse 
of time, even though it had already been allotted 
to British exhibitors, thinking it better that no 
hindrance whatever should be placed in the way of 
colonial exhibitors, and that the colonies should 
not have it to say that a committee representing 
the mother country had refused them the neces- 
sary facilities for exhibition. Of course the British 
display will suffer, and many excellent exhibitors 
for whom the Committee would gladly have found 
room, will have to be excluded, while at the 
same time the colonies will find that even this 
generous concession will fall far short of their 
requirements. 

Within the last few days further application has 
been received from Sir Charles Mills, the agent- 
general for the Cape, stating that that colony 
wished for a considerable space for general exhibits, 
and also for a very large space in which to show an 
exhibit from the Kimberley diamond fields. How- 
ever, to find space for this last-named exhibit 
within the narrow limits of the British Section is 
absolutely impossible, and it now rests with 
M. Berger either to find additional space for it or to 
refuse it admission. We hope most sincerely that 
room will be made for this collective exhibit, for it 
would prove one of the most attractive on the 
Champ de Mars, and we express this hope because 
we feel assured that if the Executive Committee 
are compelled to reject the application, the Exhibi- 
tion will be deprived of a most interesting exhibit. 
The arrangements for an Indian Palace are pro- 
gressing, and there seems every reason to believe 
that the Special Indian Committee will succeed in 
organising a very effective display of Indian pro- 
ducts. We hope soon to publish an illustration 
of the very beautiful and characteristic building 
which Mr. Purdon Clarke has designed for the 
purpose. 

It is satisfactory to be able to state that the more 
important departments of the British Section are 
now entirely filled up. All thespace in the Machi- 
nery Hall has been disposed of ; the General Indus- 
tries Section is quite full; and there are a large 
batch of applications for which it has been impossible 
to find room, and which will therefore unfortunately 
have to be refused admissicn. 

The space in the Liberal Art Palace, which it was 
thought at one time might have been dispensed 
with, so that the greater part of the British exhibits 





might have been brought together, will have to be 
occupied. The galleries devoted to agriculture and 
food products are nearly full, but here alone there 
is still a little space remaining. Thanks to the 
action of the agricultural engineers when the 
British Committee was first formed, agriculture will 
be but poorly represented ; on the other hand their 
declining to exhibit has facilitated the action of the 
Committee by giving them more space for other 
exhibits. 

It will thus be seen that the efforts of the 
Executive Committee have been successful to a 
degree that appeared impossible when they com- 
menced their labours some nine months since ; 
that they have succeeded so well is in a large 
measure due to the fact that they were for- 
tunate enough to secure the co-operation of so 
able and experienced a secretary as Mr. Truman 
Wood. 








THE AIR OF PUBLIC BUILDINGS. 

UNDER the auspices of the North-Eastern Sani- 
tary Inspection Association, Professor P. Phillips 
Bedson, Mr. T. W. Lovibond, and Mr. Walter 
Severn, have made an examination, chemical and 
bacteriological, of the atmosphere in twenty-six 
buildings in Newcastle-on-Tyne. The buildings in 
question comprise three theatres and five other 
places of amusement, five places of worship, seven 
schools, and two courts, in addition to libraries, 
lecture rooms, workshops, and the wards of an in- 
firmary. In the chemical examination the propor- 
tion of carbonic oxide and of organic matter in the 
air were ascertained. For the determination of 
the former, Pettenhoffer’s method was employed, 
the samples analysed being in general collected by 
means of an aspirator, though in the case of the 
churches, in order not to interrupt the services, the 
samples were in general obtained by simple diffu- 
sion, which check experiments proved to give per- 
fectly reliable results. The organic matter was 
estimated by oxidising it with a standard solution 
of potassium permanganate. 

In the bacteriological examination, the following 
plan, similar to that of Dr. Hesse, was employed : 
A glass tube about 30in. long, 14 in. in diameter, 
carefully cleaned and sterilised, had one end closed 
with two india-rubber caps. The inner cap was 
pierced with a hole about 4 in. in diameter. The 
other end of the tube was closed by a caoutchouc 
stopper, through which was passed a small glass 
tube fitted with a plug of sterilised cotton wool 
in its middle, and also at its outer end. The 
interior of the main tube was evenly coated with 
about 50 cc. to 60 cc. of nutrical jelly, to form 
a breeding ground for the microbes. The tube, 
after the introduction of the jelly, was closed by 
means of the india-rubber caps and the cotton wool 
plugs, and kept for an hour at the tempera- 
ture of boiling water, and the complete sterility 
of the apparatus was finally tested by keeping it for 
one or two days in an incubator at a temperature of 
from 63 deg. to 72 deg. Fahr. In using the appa- 
ratus the outer plug of cotton wool and the outer 
cap at the other end of the main tube were re- 
moved, and the small glass tube connected with an 
aspirator which drew through the apparatus a 
measured quantity of air. The rate at which the 
air was drawn in was regulated so as to give time 
for every organism to come in contact with the 
lower side of the tube before reaching the exit end. 
The cap and plug were finally replaced, and the tube 
put back in the incubator. The colonies were 
counted as they appeared in the usual way. 

With regard to the results, the assize courts, 
where mechanical ventilation was employed, came 
out decidedly the best, the amount of carbonic acid 
gas after a crowded day being only 6.66 parts per 
10,000. Churches, if not absolutely the worst 
with regard to ventilation, are at any rate very 
nearly so, the amount of carbonic acid gas 
during service ranging from 16 to 324 parts 
per 10,000. On the other hand, the bacterio- 
logical results here are fairly good. In schools the 
purity of the air varies with the class of the pupils, 
the better the latter the better the former, both the 
chemical and bacteriological analyses giving similar 
results. Of places of amusement the public halls 
are in some cases worse than the churches and in 
others better, whilst theatres proved in every 
instance to be better ventilated than churches. 
Only in one instance does it appear that any 





special attempt was made by people interested to 
insure favourable result, and this was in the 
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case of the cathedral, where the precaution was 
taken of opening all the windows and doors of 
the building and lighting the gas in the ventilating 
shaft before the arrival of the analyists, by means 
of which the carbonic acid was brought down to 
4.85 parts in the 10,000, whilst under normal con- 
ditions it was 11.9. The greatest credit is due 
to the society who initiated these investigations on 
a subject to which but too little attention is paid, 
and to the experimentalists for the care and com- 
pleteness with which they have been carried out. 





TELEGRAPHY IN THE UNITED 
STATES. 

WHILE, as we recently took occasion to show, the 
British Post Office has been unable to earn anything 
like an adequate profit upon its telegraphic venture 
during the last eighteen years, the Western Union 
Telegraph Company of the United States, which has 
practically a monopoly of the telegraphic business 
of the Great Republic, has, in spite of the most 
inveterate competition, paid in cash dividends 
51,185,565 dols. since July, 1866, to say nothing of 
scrip dividends to the amount of 1,200,000 dols. 
distributed in the course of the same period. It 
must not be supposed from these figures that the 
Western Union Telegraph Company has had matters 
all its own way in the United States. So far from 
its being in this position, it has had to contend since 
1866 with competition continually renewed in one 
form or another. The whole history of the Western 
Union Telegraph Company since 1866 has, in fact, 
been a history of absorptions and amalgamations ; 
it has been continually buying up its opponents or 
making common cause with them. The latest acqui- 
sition of the Western Union Company has been the 
undertaking of the Baltimore and Ohio Telegraph 
Company. This latter company developed a system, 
comprising 6711 miles of line, carrying 54,087 miles 
of wire ; but it succumbed at last to the overtures of 
the Western Union, and it received 5,000,000 dols. 
of Western Union stock in payment for the whole 
of its property. In the course of 1887-8 the 
Western Union Telegraph Company also bought up 
the system of the New York and Southern Tele- 
graph Company, comprising 1528 miles of line and 
5090 miles of wire. In addition to these purchases 
the Western Union Company also constructed in 
1887-8, out of its own resources, 6322 miles of line 
and 32,430 miles of wire, the amount expended in 
cash being 1,219,591 dols. These were the principal 
operations and acquisitions of the company in 1887-8, 
but it made another comparatively trifling purchase 
by giving 400,000 dols. of stock for the undertaking 
of the Metropolitan Telegraph and Telephone Com- 
pany. In one way or another the Western Union 
added to its undertaking last year 14,561 miles of 
new line, 91,607 miles of new wire, and 1583 addi- 
tional and newly equipped offices. The acquisitions 
thus made in 1887-8 in new mileage, wire, and 
offices were about twice as large as the entire plant 
of any competing system with which the company 
has ever had to deal, The extent of new wire 
acquired in 1887-8 was also greater than the entire 
system of the Western Union Company after its con- 
solidation with the American and United States 
telegraph companies in 1866. 

We have been dealing thus far with the present 
position and recent experience of the Western 
Union Company. It will, however, be also in- 
teresting to review the course of its history for the 
last twenty years, viz., from 1868-9 to 1887-8 in- 
clusive. The length of line owned by the com- 
pany in 1868-9 was 52,099 miles, representing 
104,584 miles of wire. The number of offices in 
the same year was 3607, and the number of telegrams 
transmitted by the company was 7,934,933. The 
rough revenue acquired for the year was 7,316,918 
dols., and the net profit realised was 2,748,801 dols. 
Ten years later, viz., in 1878-9, the length of line 
owned by the company had grown to 82,987 miles, 
comprising 211,566 miles of wire. The company 
owned in the same year 8534 offices and transmitted 
25,070,106 telegrams. The rough revenue acquired 
forthe yearwas10,960,640dols., thenetprofit realised 
being 4,800,440 dols. Five years later, viz , in 1883-4, 
we find the company owning 145,037 miles of line, 
450,571 miles of wire, and 13,761 offices. The 
number of telegrams transmitted in 1883-4 was 
42,076,226, the gross receipts being 19,632,939 dols., 
and the net profits 6,610,435 dols. During the last 
four years the company’s undertaking has expanded 
rapidly ; but it has had to sustain quite a torrent of 
competition, the result being that the net profits 


have been temporarily reduced. In 1884-5 the com- 
pany owned 147,500 miles of line, 462,283 miles of 
wire, and 14,184 offices. The number of telegrams 
transmitted was 42,696,583, the gross receipts were 
17,706,833 dols., and the net profit 5,700,924 dols. 
In 1885-6 the company owned 151,832 miles of line, 
489,607 miles of wire, and 15,142 offices. The 
number of telegrams transmitted was 43,289,807 ; 
the gross receipts were 16,298,638 dols., and the net 
profits realised weye 3,919,855 dols. In 1886-7 the 
company owned 156,814 miles of line, 524,641 miles 
of wire, and 15,658 offices. The number of tele- 
grams transmitted was 47,394,530, the gross receipts 
being 17,191,910 dols., and the net profits 4,037,281 
dols. In 1887-8 the company owned 171,375 miles 
of line, 616,248 miles of wire, and 17,241 offices. The 
number of telegrams transmitted was 51,463,955, the 
gross receipts being 19,711,164 dols., and the net 
profits realised 5,070,572 dols. We will illustrate 
once more the stupendous increase in the business 
of the company during the last twenty years. In 
1867-8 it transmitted 6,404,595 messages ; in 1887-8 
it despatched 51,463,955, showing an advance of 
about 750 per cent. The net profits of 1867-8 
having been 2,641,710dols., while those of 1887-8 
did not exceed 5,070,572 dols., it follows that, while 
the business done has increased 750 per cent. during 
the last two decades, the profit realised has barely 
expanded during the same period to the extent of 
100 per cent. In other words, the company has 
been compelled, by the sheer force of circumstances, 
to do a great deal more work for a continually re- 
duced rate of remuneration. In presence of the 
facts which we have been summarising, we doubt 
whether the American public would gain very much 
if the American Congress followed the example of 
the British Parliament and transferred the business 
of the Western Union Telegraph Company to the 
Post Office of the United States. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of this Institution 
was held in the theatre of the Institution of Civil 
Engineers, by permission of the Council of the 
latter body, on Wednesday and Thursday of last 
week, the 24th and 25th ult. The chair was taken 
on each evening by Mr. Charles Cochrane, Mr. 
Carbutt, the President, being away in America. 

A number of new members and associates having 
been elected, and the names of those nominated 
for election as officers at the next general meeting 
having been read, the meeting proceeded to the busi- 
ness set down in the programme. 


Tue Emery Testina MAcuInNeE. 


It will be remembered that at the spring meeting 
Mr. Towne’s paper on “The Emery Testing Machine.” 
was only partly discussed, it being considered ad- 
visable to postpone the matter until members had 
an opportunity of seeing the actual machine itself, 
which has now been on view for some time at Kirby- 
street, Hatton Garden. On page 481 et seq., of 
our last volume, we printed Mr. Towne’s paper in 
full, and at the same time reproduced the drawings 
by which it was illustrated ; and on page 462 of 
the same volume we gave a summary of the dis- 
cussion so far as it went. A perspective view of 
the Emery machine will also be found on page 458 
of our last volume. 

Before the discussion on this paper was resumed 
on the 24th ult., the secretary read from a paper 
a description of the machine. After this Mr. 
Towne’s reply to the discussion, so far as the 
latter had gone, was read. This we print in full 
on page 440. 

Mr. Reynolds was the first speaker who rose in 
response to the chairman’s invitation to members to 
renew the discussion. He had become acquainted 
with the machine by means of the descriptions and 
illustrations which had appeared in the engineer- 
ing papers, and he had come to the conclusion that 
it was utterly wrong. The point to consider in de- 
termining the merits of a testing machine was not 
only what it would do under certain conditions of 
trial, but what it may do in the course of ordinary 
work. The speaker concluded this machine was 
bad, because he himself had some years ago de- 
signed a machine on similar lines in some respects 
and abandoned it. Knife-edges in the older ma- 
chines may have been too short and might have 
become embedded, but if that were the case the 
knife-edge machine would be only on the same 





footing as the flexible plate machine. He was also 





of opinion that the hydraulic chamber might be 
pressed upon on one side more than another, and 
as the film was only 0.015 in. thick it would bear 
on one side and so destroy the record. Such an 
effect might be caused by vibration or by the speci- 
men under test stretching more on one side than 
another. 

Mr. Rigby, of Enfield, in response to an invita- 
tion from the chairman, said he had come to the 
meeting simply as a learner, and had little instruc- 
tion to offer. He had seen the Emery machine, 
however, and had been much impressed by the re- 
markable ingenuity displayed in its design. The only 
criticism he had to offer was that the 4-in. screws 
used as standards seemed insuflicient for the work. 
In the Enfield factory they had none of these large 
machines suitable for heavy tests, their require- 
ments being for smaller pieces, and they therefore 
had only smaller machines, of which, however, 
there were several. 

Mr. McFarlane Gray was of opinion that Mr. 
Reynolds’s remarks as to the unequal distribution 
of pressure on the hydraulic chamber did not apply 
to the case in point. 

Professor A. W. Kennedy had not seen the 
Emery machine, and would prefer therefore not to 
criticise it. He, however, thought there were some 
errors in the figures Mr. Towne had put forward 
in his printed reply. 

Mr. J. H. Wicksteed said that in respect to Mr. 
Towne’s criticism he, the speaker, agreed with 
those who said there was an appreciable amount of 
resistance due to the inertia of the liquid in the 
hydraulic chamber, and this was appreciably greater 
than was indicated. He would ask whether it was 
considered that inertia would tell more against a large 
weight moved at a low velocity, or a small weight 
moved at a higher velocity. He considered that 
there was some error in the data upon which Mr. 
Towne had based his calculations in this respect. 
The velocities in one case were taken on the move- 
ment of a lever having a confined range of motion, 
whilst in the other case the movement was uncon- 
fined. Another error the author had fallen into 
was evidently due to the want of knowledge of the 
principles upon which a good lever machine was 
based. The author had said it was impossible 
to move the heavy weight in 12 seconds, whilst 
there was really ten times that amount of time, or 
120 seconds, in which to perform the operation. 
He produced a piece of silk which he said had been, 
by proof, shown to be strong enough to overcome 
all the unrecorded resistance in one of his machines. 

Another point to bear in mind was that not only 
did the fulcrum plates offer elastic resistance, but 
there was the same effect due to the diaphragm and 
stay plates. The paper said that if from all these 
causes the resistance amounted to 1000 1b., the 
weights were made the equivalent of 1000 Ib. 
lighter. But there must be an error in this, for it 
could not be right to use the same weights whether 
the plates were or were notin a state of resistance. 
What was right for one case could not be right in 
both. Mr. Wicksteed was unable to grasp the 
manner in which the rating of the machine was 
accomplished, although he had worked hard to 
understand it, and he was obliged to take the in- 
ventor’s word that the method was correct. In an 
ordinary machine one could test up to 10 tons, and 
readings above that might be accepted as correct, 
but in the Emery machine this was not the case. 

Professor Unwin wished to state first that he had 
not the slightest pecuniary interest in the welfare 
of the Emery machine, which he continued to 
think the most accurate ever made. Certain 
of the speakers who had been heard that evening 
seemed to speak without sufficient knowledge of 
the subject ; they had not seen the machine and 
did not understand its principle, and as they did 
not want to believe in its utility they invented 
imaginary difficulties, arising out of imaginary 
defects, on which to base their objections. As to 
what Mr. Reynolds had said it would seem that his 
plate fulcrums required 4 square inches of section, 
and if that were the case the troubles he met with 
were not likely to be repeated in the Emery 
machine. The same investigator had assumed that 
it was necessary to know where was the centre of 
the plate fulcrum, but this, Mr. Unwin pointed out, 
was not the case as the machine was tested by 
dead-weight. The discussion, he continued, seemed 
to turn on the question of plates v. knife-edges, and 
he was of opinion that Mr. Emery went too far in 
condemning knife-edges. The speaker had nct found 
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that would be likely to arise from this source was 
not important. He thoroughly believed a good 
knife-edge machine could be constructed, but it 
would not come near the Emery machine for 
accuracy. As to inertia, it was said that the effect of 
inertia increases as the square of the number of multi- 
plications. This was absurd and the effect of inertia 
was independent of the multiplying power. As tothe 
jump of the machine when the specimen breaks, the 
speaker thought that Mr. Towne had got his ideas 
on this one point from a particular machine which 
had a great deal of spring. Professor Unwin’s 
testing machine did not jump in the way described. 
With regard to the question which had been raised 
as to the compression of the machine during test, 
he had made experiments, and found that it 
amounted to about ;) in. for the whole of the ma- 
chine, including standards, &c. When that stress 
is relieved the machine gives a spring which is 
quite appreciable, so much so that it does throw up 
the lever, and might throw it off the supports. 

Mr. Goodman also spoke as to the jump of the 
ordinary single lever machine. The one under his 
charge was half the size of that which Professor 
Unwin had in his laboratory, and when he first used 
it he had some trouble, as the jockey weights 
jumped out of the grooves. He had spoken to 
Prosessor Unwin about this, and had found that the 
latter worked with the steelyard close to the bottom 
stop. He tried this, and found it overcame the 
defect. He had, however, never known the lever 
to jump off the knife-edge. The speaker also 
described a manner in which he tested the appa- 
ratus to show the amount of friction on the knife- 
edges. Mr. Wicksteed had referred to the use of 
a piece of silkin gauging the amount of the unre- 
corded strains, and some discussion had arisen as to 
the strength of the filament. The speaker had 
made the same experiments ‘and the strength of 
the silk in his case was 24 1b. ; but he thought he 
could bring the strains down to 1 1b., but that 
would not be desirable as the machine would be- 
come too sensitive and troublesome to use. He 
would like to ask the author of the paper or the 
representative of the Emery machine why the 
Watertown machine was never used up to its full 
load. The oflicials in charge of it refused to 
make tests beyond half the full capacity of the 
machine. 

Professor Barr wished to corroborate what some 
speakers had said about the admirable manner in 
which the details of the Emery machine were 
worked out, and the execution was beyond re- 
proach, Still he had not altered the opinion he 
had expressed at the former discussion on the 
subject. There was a point he wished to bring 
forward, It was stated that it was necessary 
to add glycerine to the alcohol used. Now a 
perfect liquid should have no viscosity at all. 
The speaker had been asked what weight would 
move the lever of his machine through the 
whole range of movement. The answer was 1 lb. 
He could detect the balance of the machine to an 
ounce when it was unloaded, but even then there 
was a weight of 4 tons on the knife-edges. If it 
were pressed up to its full load, when there would 
be 104 tons on the knife-edges, then, he thought, a 
variation in load of 21 0z. would be detected. The 
delicacy of the Emery machine was due to its multi- 
plying power, but it was very necessary to dis- 
tinguish between delicacy and accuracy. Professor 
Barr had tested two pieces of cotton thread in his 
100-ton machine. The record from one was a tensile 
strength of 3.1 1b. and of the other3.5 1b. On break- 
ing similar threads by hanging weights on, they were 
found tc have a strength of between 31b. and 3} lb. 
It must be remembered that when the threads were 
tested there was 4 tons pressure on the knife-edges. 

Mr. Henning, who represented the proprietors of 
the Emery machine, was the next speaker. A 
number of the parts used in th? construction had 
been placed on the table, and the use of these he 
described to the meeting. He explained that if the 
top part of the hydraulic chamber were to touch 
the bottom, the machine simply would not work. 
He showed test pieces of various forms which had 
been operated upon in illustration of the efficiency 
of the grips. A cast-iron test-piece was broken in 
the centre and not at the shoulder, showing the 
pull to be directly in a line with the axis of the 

iece. There were also shown some test-pieces of 
Bnglish cast iron which had been subject to com- 
pression test and had received permanent set. The 
speaker laid emphasis on the fact that they were 
English cast iron, as there was a description of cast 





iron, known as gun iron, madein the United States, 
which was very elastic and would lend itself very 
readily to producing this effect. In reference to 
what had been said as to the inherent friction of the 
machine, the speaker pointed out that if the indi- 
cator came back to rest immediately on the break- 
ing of the piece it would show that there was no re- 
sistance in these plates and fulcrums. Mr. Towne 
had spoken of the friction of the knife-edges, but 
he had based his observations on such machines 
as there were in America. There they had no 
machines of the same type of the excellence of 
those made by Mr. Wicksteed ; and it was not, 
therefore, by consideration of the highest excellence 
in the single-lever machine that Mr. Towne’s re- 
marks must be construed. The latter had also not 
only referred to the inferior single-lever testing 
machines of the United States but weighing ma- 
chines also. It would seem, however, that in this 
country also the knife-edges of weighing machines 
were liable to deterioration, for whenever a railway 
company purchased anumber of machines they also 
made a contract with the vendors to keep them in 
order for a certain stipulated sum, so that. the 
makers made an income from the defects in their 
design. This would not apply to Wicksteed testing 
machines however. The screw columns had been 
criticised as not being big enough. These columns, 
however, had only to withstand a stress in a direct 
line, and as there was no cross-strains the scantling 
was quite suflicient. The speaker then read from a 
paper along extract iu which the method of cali- 
brating the machine was described. 

A notion appeared to have got abroad that the 
liquid in passing through the small pipe from the 
hydraulic sac to the reducing chamber caused fric- 
tion to be set up, and the efticiency of the machine 
was thus reduced. This was not the case, as it was 
the practice to wait until the indicator came to 
rest, which it would do after about two oscillations, 
and then there was no transmission of liquid 
through the pipe. As to the Watertown machine 
not being used at its full capacity of test, the Govern- 
ment officials recognised the great value of this 
instrument, and that if anything occurred to mar 
its effectiveness it could not be replaced for several 
years. Orders had therefore been given that it 
should not be used at its maximum power although 
it is tested to its maximum load occasionally. 

Mr. Cochrane in some remarks with which he 
closed the discussion, referred to the results brought 
forward by the Research Committee on Friction, 
and drew analogy between the thin film of oil ina 
bearing and the liquid in the hydraulic chamber 
of this machine. The meeting was then ad- 
journed. 


Parsons’s CompounD STEAM TURBINE. 

On reassembling on Thursday evening, the 25th 
ult., the discussion of the paper on a ‘‘ Compound 
Steam Turbine,” by the Honourable Charles A, 
Parsons, of Gateshead, which was read and partly dis- 
cussed at the Dublin meeting, was proceeded with.* 

The chair was again occupied by Mr. Cochrane, 
who opened the proceedings by saying how well a 
Parsons motor had performed in driving a dynamo 
for illuminating purposes at his works. The instal- 
lation comprised eleven arc lamps, and the prime 
cost had been 716l. 17s. 1ld. The lamps were 
3000 candle-power, and the annual expenses, in- 
cluding overhauling, oiling, &c., were 1311. 14s. 4d. 
perannum. The steam was taken froma boiler also 
supplying steam for other work. It was estimated 
that the total cost was 3?d. per 3000 candle-power 
lamp per hour, allowing 10 per cent. for deprecia- 
tion and 5 per cent. interest, with an estimated 
consumption of steam per horse-power as stated by 
the author. 

The chairman then called on any members present 
to commence the discussion. For some considerable 
time no one rose in response to this invitation, and 
considering that nearly two dozen speeches were 
eventually made in the course of the discussion, 
it must be taken as a strong proof of the excessive 
modesty or bashfulness of Mechanical Engineers 
that it was so long before any one could be prevailed 
upon to enlighten the meeting. This diftidence, 
however admirable it may be from a moral point of 
view, has its inconveniences ; and we would suggest 
that it would be an excellent plan for those wishing 
to take part in a discussion to be required to send in 
their cards. The chairman could then call on them, 
and this would have the additional advantage that 





+ We shall print Mr. Parsons’s paper in extensoin an 
early issue, 





every name could be distinctly announced before the 
speaker was heard. It is seldom that listeners can 
tell who is speaking unless they happen to know 
the speaker beforehand. 

After some time had elapsed, Sir James Douglass 
rose in response to an invitation from the chair- 
man, and said he would be glad to do anything to 
start the discussion. He considered the Parsons 
motor admirably devised for electrical purposes, as 
it gave very high speed with steady running. As 
an example of this he would mention a little inci- 
dent that occurred at the Glasgow Exhibition, where 
one of these turbo-electric generators was shown. 
He had looked at the machine and then asked the 
attendant when it was likely to work. He was told 
thatitwasthenrunning, and uponlooking more closely 
found that that was the case. The steadiness with 
which it worked removed the objection that arose 
in ordinary working from the flashing of sparks at 
the commutator. For ship-lighting this motor was 
especially valuable on account of its lightness and 
the small space occupied ; and even if it were not 
quite so economical as other forms of engine its 
other advantages would more than outbalance this. 

Mr. Beaumont asked if the author had tried the 
motor with steam pressures higher than 92 lb. per 
square inch, and if so whether the resultant economy 
was proportional to that obtained with ordinary 
engines when working at higher pressures. 

Mr. G. Kapp said that he had been one of the 
jury which had to adjudicate on the motors used for 
electrical purposes at the Newcastle Exhibition. 
The Parsons engine had then been tested, not 
perhaps with the degree of accuracy and refine- 
ment of detail that was carried out in such tests as 
those of the Royal Agricultural Society, but sufti- 
ciently detailed to form a fair opinion of its merits 
at large. The result had been that 50 1b. of water 
were required per electrical horse-power. There 
was no vibration in the machine nor in the light. A 
curious effect, however, was noticed, and this was 
that there was a distinct tone at the lamp like the 
note froma tuning-fork, This, as far as he could 
judge, was the same as the note given off by the 
dynamo. He had not noticed this with any other 
engine and he would like to ask the author whether 
it was accidental and peculiar to the apparatus then 
under test or whether it was common to all these 
motors or the electrical apparatus they drove. 
With regard to the dynamo, it would be noticed 
that Mr. Parsons used cast-iron magnets in place of 
wrought iron. This, the speaker considered, was 
an error at first, but he found on considering the 
matter that the author was right, for in this case the 
engine runs at such an excessive speed and by work- 
ing with a weak field the magnets would not get 

ot. 

Mr. Schénheyder and Mr. Dobson both referred 
tothe form of bearing used by the author. The 
latter said it was this detail which first raised his 
admiration for the Parsons engine. The engine 
ran at such a speed that a difference of 2} grains 
at the periphery would equal 2% lb. of centrifugal 
force. In an ordinary bearing such a difference 
would first cause wear at the bottom because of the 
action of gravity, and the action and reaction 
which would follow would gradually wear the bear- 
ing elliptical. This would be an absolute bar to 
such very high speeds were it not for the device 
introduced, as the smallest wear would make the 
machine impracticable. There was another well- 
known instance of letting a quickly revolving mass 
find its own centre of gyration. This was the cen- 
trifugal hydro-extractors. Spindles of spinning 
machines were also made to revolve at ten to eleven 
thousand revolutions a minute. These are } in. 
in diameter only, but still they cannot be made to 
run in a hard-and-fast bearings, so various arrange- 
ments of steel springs, india-rubber, cork, hemp, 
&c., have been introduced. The speaker had 
made some experiments with cotton spindles and 
found there was a certain speed at which a given 
spindle could not run, but if this speed were ex- 
ceeded the working would be satisfactory. Each 
spindle may have its own impracticable speed, but 
add, say, a thousand revolutions to this and all 
would be well. 

Mr. H. Davey referred to the great speed at 
which cream separators were run. At first the 
trouble with bearings was an insuperable difficulty, 
but now the upper bearing is held by an elastic 
band, and the working is perfect, so that there were 
no more of those accidents which occurred at the 
first introduction of the machine. The speaker did 
not think the steam turbine very economical, but 
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for a small engine it was fairly so, as shown by the 
figures given in the paper. Better results no doubt 
would be obtained when the author had carried out 
his intention of further expanding the steam by 
making a triple-compound engine. 

Mr. Mark H. Robinson, who rose at the invitation 
of the chairman, said he was of opinion that in the 
electrical lighting of ships steam consumption was 
not a factor of the first importance, as it bore so 
small a proportion to the total steam generated on 
board. 

Mr. J. McFarlane Gray said he had not intended 
to speak on the discussion, but he had been dis- 
appointed in the non-appearance of a young engi- 
neer who was to have been present. Mr. Gray had 
been engaged in the course of his official duties in 
examining this gentleman in order that he might 
obtain the Board of Trade certificate. He had com- 
plained of the multifarious duties a marine engi- 
neer had cast upon him in the present day. He 
had been running a Yarrow torpedo boat out in 
China, which, however, had given him no trouble, 
but the point Mr. Gray wished to make was the 
ease with which a Parsons motor, which was on 
board, had been run. He could not say much 
about the quantity of steam used because the boiler 
gave plenty, and he did not miss it, but the great 
thing was that the electrical machinery gave no 
bother compared to that of some other machinery ; 
and bother was his trouble. 

Mr. Mair would ask, in considering the subject, 
what was the mechanical efficiency of the engine. 
There was only the friction of the bearings to be 
overcome, and therefore such efticiency should be 
high. He would ask, also, whether the author 
designed the engine to get the best results at all 
speeds and all pressures, or whether there was one 
speed and pressure at which it was most efficient, 
as in a water turbine which always gave the best 
results at one definite head and speed. 

Mr. Paget said that Mr. Dobson had pointed out 
an interesting fact with regard to the want of 
balance in a cotton spindle causing it to absorb a 
certain power at a given speed, and less at a higher 
speed. Hethought he could give an explanation 
of this phenomenon. It would be remembered 
that a paper had been read before the Institution 
some years ago upon agricultural machinery, and 
in the course of the description of straw shakers 
the author had pointed out that excessive jar- 
ring or noise arose when the period of the vibra- 
tions synchronised with the swing of a pendulum 
corresponding in length with the links by which 
the shakers were suspended. The shakers were 
worked with a rotary motion, and this might 
give an analogy to the rotation of a shaft at ex- 
cessive speed when the rate of revolution would 
correspond to the period of oscillation of a pen- 
dulum equal in length to the distance between the 
centre of gravity of the shaft and its geometrical 
centre or a multiple of that length. With regard 
to lubrication the speaker was of opinion that both 
this engine and the Tower engine, which had also 
come before the Institution, were examples of the 
good done by the Research Committees which had 
been organised by the Council. In the Parsons engine 
the principle of forcing a small quantity of oil again 
and again through a bearing was adopted; and 
this was exactly the method the Research Com- 
mittee on Friction had laid down as most advan- 
tageous. The same thing was done with the Tower 
engine, and both Mr. Parsons and Mr. Tower had 
doubtless benefitted by the labours of the Com- 
mittee. 

Professor George Forbes spoke of the value of 
Mr. Parsons’ invention. He had seen it at werk on 
the ‘‘ City of Berlin” and had heard from the engi- 
neer in charge of the small amount of attention 
required in its running. He had anticipated a 
great loss due to the friction of the steam passing 
the blades, but it was suggested that the greater 
the friction the drier would be the steam, for the 
heat generated by friction was utilised in drying 
the steam. The speaker would like to know whether 
accidents frequently occurred by the teeth striking 
the guide blades on account of the bearings wearing 
down. He mentioned that the dynamo-room at the 
Lincoln’s Inn installation was felt-lined in order to 
deaden sound, but the noise was conducted through 
the walls by the connections. He would suggest that 
the pipes should be bent where they pass out of the 
room. 

Mr. Richmond asked the greatest number of 
lamps that had been run by one of these engines. 
He had been told that there was a loss of 5 per 








cent. between the dynamo and motor. He would 
ask what coal was burnt in terms of the candle- 
power and what was the percentage of cost for wear 
and tear. He had under his charge a number of 
Parsons engines running dynamos for lighting 
purposes, and he would make it his care to appor- 
tion a separate boiler to one of these engines and 
see the amount of coal burnt. 

Mr. Fairfield asked whether this engine would 
be as favourable as an ordinary engine in respect 
to a wide variation in load, say from five to fifty 
horse-power? if not it could only be used with 
economy for charging accumulators or when a con- 
stant load was on. 

Mr. Jeremiah Head spoke of the great ingenuity 
with which the details of the engine had been 
worked out and the admirable results obtained 
especially in view of the great power obtained in 
small compass and with little weight. He thought 
that this engine would give out greater power for 
its weight than any other yet introduced. There 
were many positions in which these advantages 
would be of great benefit. He would simply refer 
to one—aérial navigation. He thought the inventor 
might with advantage go to higher pressures than 
those he had yet tried, and he did not see why he 
should not try a pressure of 4001b. He would also 
suggest that the engine could with advantage be 
used by burning petroleum in the cylinder, and 
thus obtaining motive power. 

Mr. Beaumont said he had read the paper re- 
ferred to by Mr. Paget, but he thought the theory 
that the latter speaker had advanced would hardly 
apply in the present instance, as the engine worked 
at a far higher speed than would be due to the 
oscillation of a pendulum of a corresponding length. 

Mr. Scott Moncrieff had gathered, from what Mr. 
Parsons had said at the last meeting, in reply to 
Mr. Sturgeon, that he (Mr. Parsons) was of opinion 
that compressed air could be used with advantage in 
his engine. The speaker would be glad to know if 
this was the case. The author had also stated that 
the air could be heated in order to prevent ice form- 
ing inthe engine. The speaker, in commenting on 
this, pointed-out that ice is not so much formed by the 
abstraction of heat due to the performance of work, 
but by the expansion at the exhaust from the effect 
of the work done by the particles of air rubbing 
against each other. For this reason it might be 
desirable to have a very low terminal pressure. 

After some other speakers had been heard, Mr. 
Willans rose to suggest that the gentleman (Mr. 
Richmond) who had said he would give the Parsons 
engine a separate boiler and weigh the coal, should 
rather weigh the water, so as to separate the 
efficiency of the boiler from that of the engine. 
Another speaker had pointed out that this engine 
would be only:at its maximum efficiency with 
one pressure and one speed; but this surely 
applied to all steam motors, for he did not see 
how an ordinary engine would be able to work 
with equal efficiency at varying speeds and pres- 
sures unless the cylinders could be made to shrink 
or expand as the power changed. He had been 
getting an electrical horse-power with 30 1b. of 
water with his engine. With regard to what Mr. 
Forbes had said the speaker did not anticipate 
very much friction would arise through the fric- 
tion of the steam in passing the blades; but if 
there were much friction he did not agree that the 
heat generated would be well employed in reboiling 
the water formed in the engine by condensation. 

Mr. Parsons in replying to the discussion said he 
would first refer to the question of the bearings. 
The journals of the spindles were very difficult to 
get true in the lathe. They were, therefore, rough 
turned and then ground to shape. The cylinder 
was also bored and then ground true with fine 
emery. With these precautions they could now 
adjust the parts so as to run with the vanes having 
only ;j5 in. clearance. They had to allow for the 
expansion of the metal when steam was admitted, 
and for this reason the cylinders were finished 
when hot. It had been pointed out that there 
appeared to bea contradiction in some of the figures 
quoted with regard to the weight of steam required 
for the work done. This, however, was tu be ex- 
plained by the fact that the results were taken 
from different engines working under different con- 
ditions. In answer to Mr. Beaumont and others, 
he might say that the economy was increased as the 
working pressure was raised, but not in the same 
proportion as might be expected judging from the 
data obtained from ordinary engines ; that was to 
say, he got a comparatively better result from a 





low than from a high pressure, He could not ex- 
plain this, but he thought he had a clue to the 
matter and hoped to get over the anomaly. With 
regard to the buzzing noise referred to by Mr. 
Kapp, he would explain that the lamp in question 
was one of 16 candle-power, and the commutator 
was one of ten parts, and that would account for 
the phenomenon by reason of the variation in 
the electromotive force. Referring to the same 
speaker’s comments he would say that the main 
reason for using cast-iron magnets, in place of 
wrought iron, was that the latter had not enough 
permanent magnetism; but in addition, cast iron 
was cheaper. Reference had been made to the 
india-rubber rings used for supporting bearings in 
cream separators, and it seemed to be thought that 
the arrangement he had devised was analogous in 
principle. This, however, was not the case, for he 
had tried spring packing and it was not a success ; 
for a certain period when the revolutions were a 
multiple of the vibration of the spring oscillation 
would be set up. It was interesting to note that 
i ey spindle were run at a certain speed it would 
nd. 

At above 8000 revolutions the noise increases, 
and it was desirable not to go above that speed. 
At the Lincoln’s Inn installation the speed of 
revolution was at the rate of 9500 a minute. As 
to the question about the loss of efficiency when 
the load varied from that which would correspond 
to the maximum efficiency, he thought that his 
engine would stand on the same platform as the 
ordinary compound engine, or even better, on 
account of the small frictional resistance, perhaps 
only two to three per cent. The heat generated 
was more than could be carried off by radiation, 
and the flow of steam carries it off to the exhaust. 
It was asked if the case of teeth breaking often 
occurred. There had been some instances, but they 
were due to accident, and that difficulty had been got 
over. The loss due to leakage of steam through the 
clearance would be lessened, for improvements were 
being made in that respect. The greatest number 
of lamps that had been run on one machine was 
550, but progress was being made in this direction 
also. The speaker thanked Mr. Head for his sug- 
gestions, and hoped to be able to try some of them 
at a future time. Mr. Scott Moncrieff had also 
given a valuable piece of information as to the 
formation of ice. He had not been aware of the 
facts put forward by that speaker before, and it was 
difficult to account for them, as one would have 
thought the more work done the more ice would be 
formed. He hoped, however, that the facts would 
work out as were anticipated, as it was very diffi- 
cult to heat air, and even if a greater efficiency 
were obtained it would be a good thing not to have 
todo so. He anticipated there would be a field for 
the use of this motor as an air engine, as it seemed 
well adapted for the purpose, as Mr. Sturgeon had 
indicated. The City of Berlin was the first big ship 
that had been fitted with electric light plant driven 
by one of his motors. There were 450 lamps, and 
he was glad to hear it was answering so well. 

A vote of thanks to the author was proposed by 
the chairman and carried with acclamation. 


RATHGAR AND RatHMiInes WATER WoRrKs. 


A paper contributed by Mr. Arthur W. N. Tyrrell. 
describing the above water works, was next read. 
This paper, which was postponed from the Dublin 
meeting, we shall print in full next week, and we 
may therefore at once proceed to the discussion. 

Mr. Marten was the first speaker. He had 
visited the water works in question during the 
recent Dublin meeting when an excursion had been 
made to them by the members of the Institution. 
The problem that had to be solved was one of some 
difficulty, as a large volume of unsuitable water had 
to be carried through the catch area from which the 
water used was collected. The ingenious way in 
which this had been done was well described in the 
paper. 

Mr. Mair congratulated the author upon the fact 
that after 161 days’ drought there had been still 
50 days’ supply left for the township and the mill- 
owners. He considered the manner described in 
the paper of taking the supply of water by plug 
valves in the embankment better than using a 
tunnel and having a valve down the middle of the 
reservoirs as it affords greater accessibility. The 
quantity of rain mentioned was altogether excep- 
tional, and he would be glad to know if we have any 
thing of the same kind in England. He would like 
to know the extent of population supplied. 


























































































Ce 


436 


ENGINEERING. 


[Nov. 2, 1888, 








In replying the author said that the water flowing 
off the peat was diverted past the upper reservoir 
by an artificial channel which was able to deal with 
120,000 cubic feet per minute. For the ordinary 
summer flow there was a 16-in. pipe, but the 11 ft. 
culverts which were provided for floods were not 
large enough on one occasion. The first flood 
topped the banks and did a great deal of damage, 
particulars of which the speaker gave. The details 
of the second flood will be found inthe paper. The 
population supplied by the works was 30,000, and 
the supply of water at 30 gallons per head per day 
was equal to three or four times that number of 
persons, 

After a vote of thanks had been passed to the In- 
stitution of Civil Engineers for the use of the theatre, 
the meeting separated. 








NOTES. 
Turn Sections oF TIMBER. 

A new method of exhibiting and studying the 
structure of timber, has been advanced by Mr. R. 
B. Hough, of Lowville, New York, U.S.A., and 
received a great deal of attention at the recent 
meeting of the American Association for the Ad- 
vancement of Science at Cleveland. He employs 
frames made of cardboard, holding three samples 
of the wood, each being about 2 in. wide and 5 in. 
long, and from ,y in. to o)y in. thick ; these ex- 
hibit the wood in three relations, one slice being 
transverse across the grain, another radially running 
from the outside towards the heart, and a third is 
a tangential section. The first and second show 
both the sap wood and the heart ; they also reveal 
the grain and the structure of the wood ina most 
beautiful manner. These various frames are 
arranged in book form for the purpose of study 
and examination. They retain all the characteristics 
of the wood, and are easily recognised, while the 
effect of the light shining through them is to show 
the peculiarities of the grain even more emphati- 
cally than would be the case if one were looking at 
a mass of the wood. 


CANALS OF CANADA. 

The principal canals of Canada are the Lachine, 
Beauharnois, Cornwall, and Williamsburg Canals 
on the St. Lawrence River, to overcome the various 
rapids, and which, together, complete the naviga- 
tion from tide water below Montreal to Lake 
Ontario, which is 234 ft. above the sea level ; the 
Welland Canal, which connects Lakes Ontario and 
Erie, overcoming the falls and rapids of the Niagara 
River, together, 330 ft. ; the Ottawa and Rideau 
Canals, which form an alternative route from the 
head of the Lachine Canal to Lake Ontario, with a 
total lockage up and down of 511 ft.; and the 
Chambly Canal from Sorel, on the St. Lawrence, to 
Lake Champlain, overcoming the falls of the Riche- 
lieu River, 75 ft., and opening a communication to 
the Hudson River and New York. Besides these 
are various works of less importance principally to 
overcome falls or rapids in the different rivers, or 
to connect navigable stretches of lakes. The length 
and total cost of these works are shown below, 
separating the expenditure on them by the Im- 
perial Government as far as it is known, and the 
different provincial governments previous to con- 
federation on July 1, 1867, and the expenditure 
since by the Canadian Government to June 30, 1887. 





I es Before Yon-, Since Con- | 
= | Miles. ‘federation. | federation. Total. 
| dols. dols. dols. 
Lachine .. ..| 8.50 | 2,587,538 | 6,512,214 9,099,747 
Beauharnois.. ..| 11.25 1,611,424 13,208 1,624,632 
Cornwall oe él" SD 1,933,153 800,936 2,734,089 
Williamsburg . 12.38 1,820,656 1,054,780 2,375,486 
Welland oe eel 48,20 7,638,240 | 15,424,375 23,062,615 
Ottawa se <a 8.14 197,511 | 4,910,191 5,107,702 
Rideau -» «| 196.25 4,064,764 70,005 4,134,769 
Chambly oa naf wee 643,712 8,033 651,745 
Sundry Canals .. 7 88,819 2,399,181 2,488,000 











20,085,812 31,192,923 | 61,278,735 





The three canals forming the Ottawa series were con- 
structed originally by the British Government, but 
the expenditure is not known, having been under- 
taken as military works. 


Pusiic Works IN THE TRANSVAAL. 

The time apparently is ripening for plenty of 
engineering work in the Transvaal. Two things 
indicate that the end of the present stagnation is 
near. Fearing the political and commercial results 
of the Cape Northern Railway, through Bechuana- 
land, Mr. Kruger has this week reopened the nego- 











tiations for running the Kimberley line on to Pre- 
toria at once ; and a political committee has been 
formed at Barberton to agitate for such changes 
in the government as will promote the construc- 
tion of those public works which have so long 
been in abeyance. With regard to the first we 
may simply say this, that it is not unlikely that 
the Cape may take in hand the Pretoria line, 
while British capitalists, working with the Im- 
perial Government, will construct the needed 
railway through Bechuanaland. As regards the 
second, the inauguration of a political movement 
among the diggers, who now outnumber the Boers, 
seems likely to usher in a spell of activity in build- 
ing bridges, lighting towns, and other works of a 
similar character. Up to now the Transvaal 
Government has devoted scarcely any of its con- 
siderable revenue to public works, devoting it to 
raising the salaries of the Boer officials all round, 
and increasing the already heavy balance existing 
in the Treasury. Thanks to this policy, hardly any 
bridges exist, the roads are in an execrable condi- 
tion, and business generally is impeded by the 
primitive arrangements favoured by the Boers. The 
diggers, who contribute the bulk of the revenue, 
have now begun to agitate for its application to 
useful works, and in view of the danger which 
might arise from a widespread extension of the 
agitation, President Kruger may be expected to 
yield a little to their demands. Almost every month 
some new town is springing up, while the older 
ones, such as Johannesberg and Barberton, become 
more and more consolidated. The latter, we note, 
is to be lit with gas at an early date. Meanwhile 
the export of gold from the Transvaal is increasing 
at an encouraging rate. In 1884 the total of gold 
exported thence was 39,0051.; in 1885, 69,5431. ; 
in 1886, 137,080/. ; in 1887, 263,4871.; while for 
the first six months alone of the present year the 
total was 389,5501. Once the Cape or Natal rail- 
ways penetrate the Transvaal, a whole series of 
branch lines will have to be built to link together 
the various gold centres, and this will keep the 
engineer busy there for several years to come. 
Altogether, therefore, the engineering outlook is 
good in South Africa, particularly as the develop- 
ment of the gold industry cannot but lead to the 
growth of others, involving the use of English 
manufactures, capital, and talent. 


TRIPLE-EXPANSION v. COMPOUND ENGINES. 


The Union Steamship Company are displaying 
much enterprise in re-engining their steamers. For 
a considerable time they have had one or other of 
their liners in the hands of engine constructors, 
and now the seventh is on the Clyde having her 
compound machinery replaced by triple-expansion 
engines by Messrs. John and James Thomson, 
Finnestown, Glasgow. This vessel, the Pretoria, 
will be followed shortly by the Arab, to be similarly 
treated by the same firm. In each case the engines, 
&c., will be identical. The cylinders will be 33 in., 
523 in., and 86 in. in diameter respectively, with a 
stroke of 4ft.6 in. The new crankshaft is 15? in. 
in diameter, and has been made by Messrs. Vickers. 
The high-pressure cylinder has a piston valve and the 
other two ordinary valves. Steam is to be supplied 
by two double-ended multitubular boilers, 15 ft. in 
diameter and 17 ft. long, having in all twelve fur- 
naces, and a total heating surface of 8500 ft. 
Messrs. Thomson are arranging to supply electric 
lighting plant and refrigerating engines, and other- 
wise to improve the passenger accommodation. In 
this connection itis interesting to note the splendid 
results obtained in the other vessels of the Union 
Line since their engines have been ‘‘ converted” to 
the tri-compound type. There are now ten steamers 
of the fleet fitted with the improved engines, and 
the saving in consumption of coal varies from 16 per 
cent. to 32 per cent., according to the age and 
character of the ship at the time of alteration. For 
instance, one of the newer mail steamers only shows 
a saving at present of 16 per cent., while the Anglian 
in the inter-colonial service shows an increase of 
32 percent. The average saving on the whole fleet 
is about 21 per cent. of actual consumption. As 
the bunkers only admit of a part—say two-thirds 
or three-fourths—of the coal needed on the voyage 
being taken from England, the saving is on the 
fuel shipped on the voyage, so that the monetary 
gain becomes even greater. One of the last vessels 
converted was the fartar, which has recently made 
the ‘‘record” passage from Algoa Bay, South 
Africa, to Plymouth, her gross time being 17 days 
6 hours 15 minutes, and net time 17 days and 








52 minutes, and it may be interesting to note the 
results of coal consumption. Her engines, during 
the passage, we are officially informed, developed 
3830 indicated horse-power, the revolutions per 
minute averaging 64, and the average speed per 
hour 144 knots. The coal consumption was equal 
to 1.6lb. per indicated horse-power per hour. 
The old engines used to require 1.99 lb. per nour 
per indicated horse-power, and even then the speed 
was not so great. This is a saving of 20 per cent. 
on the actual coal consumed. 


PROJECTED RAILways AT COPENHAGEN. 

The rapid growth of the Danish capital and the 
corresponding increase of its railway traffic have 
rendered the present railway facilities inadequate, 
and the question of re-arrangements and extensions 
has for some time been on the tapis. About a 
couple of years ago a committee was appointed for 
the purpose of looking into and reporting upon this 
matter, and they have now completed their labours. 
The majority of the committee recommend a plan, 
which means nothing less than a complete recon- 
struction of the present railways, the removal of the 
existing railway stations and the building of several 
new, albeit comparatively short lines, entailing a 
calculated cost of 1,500,000/. At present all the 
Copenhagen railways are level lines, but it is pro- 
posed to avoid level crossings as much as possible 
in the new lines, of which some will be underground, 
whereas others are proposed to be carried through 
the town on viaducts. At present Copenhagen has 
one central station, in the proximity of which are 
two other local stations. It is now proposed to 
abandon the present central station altogether (it is 
both passenger and goods station), and to build alarge 
new main station close to the harbour ; this station 
should cover about 100,000 square feet, and have five 
double platforms, each about 35ft. From this new 
station an underground railway should lead to the 
other large station, the east station following the 
new boulevards. This line would be certainly under- 
ground, but it will not be necessary to cover it 
at the top except at crossings; the boulevards 
being very broad, allowing 28 ft. for the railway, it 
will leave about 66 ft. on each side for traffic. At 
the east station large harbour, a steam ferry (to 
Sweden), and other works, are under contemplation, 
some of the harbour works having already been 
considerably advanced. From the main station 


| proceeds the main west line, at Roskilde (16 miles 


distant), branching off to Masnedé, Korsér, and 
Kollundborg respectively ; further a western north 
line, passing under the thoroughfares and joining 
the present north line at some little distance, 
and finally another line to Frederiksberg Sta- 
tion. In addition to these there are two or 
three short lines for the connection and accom- 
modation of some of the suburbs and outlying 
districts, and there will also through these lines 
be connection between the different main lines 
outside the town and between the two large 
stations, the main station and the east station, 
independent of the interior underground railway. 
The lines from these two stations will start at a 
low level and proceed below the nearest thorough- 
fares till they gradually rise, and on viaducts are 
carried over what may be called the outer belt 
of thoroughfares before reaching the open and 
somewhat higher country. In the summer the 
eastern north line would proceed from the east 
station. 


Opium TRADE oF BririsH CoLuMBiA. 

One of the noticeable ‘‘industries” of Victoria, 
British Columbia, is the opium trade, the output 
of the ten refineries within the city limits head- 
ing the list of any other similar factories in the 
United States. The high duty imposed on the 
manufactured article south of the boundary no 
doubt gave the original impulse to the establishment 
of the trade in this place, and the natural position 
of this seaport in direct communication with the 
best producing districts of the narcotic on one 
side, and the United States, where its manufacture 
would be beset with difficulties on the other, will 
probably continue the business at Victoria as long 
as the fiscal regulations remain as at present. 
Opium, as every one knows, is the inspissated juice 
of the poppy, sometimes flowing from the wounded 
seed vessels of the plant, but more generally ex- 
pressed from them. The white poppy produces 
the opium of commerce, and though capable of 
being grown almost anywhere in the temperate or 
semi-tropical districts, the best varieties both for 
quantity and purity are grown and exported from 
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Bengal. The crop is sown in April, and in July it 
is ready either to be bled or gathered. When the 
juice solidifies it is made into coarse black balls, and 
in this state it is imported into Victoria. Here 
the crude material is cut up into shreds, placed in a 
brass pan over a charcoal fire with sufficient water 
to cover it. In this state it is slowly boiled, or, as 
John Chinaman says, cooked. It is then strained, 
recooked, strained and cooked again until it is 
free from impurity, by which time it has lost one- 
third of its weight. The black dough that is left is 
then worked by the operator with a short wooden 
spade over a slow fire till it is sufficiently kneaded, 
and then packed in boxes of uniform size for the 
smoker, the smuggler, or the market. The refined 
or manufactured article is readily dissolved in water 
or in alcohol, the latter preserving the greatest 
strength, and preventing decomposition. When 
treated with alcohol and redistilled, the product is 
the morphine or morphia of the druggist, and forms 
the basis of most of the quack medicines known as 
balsams, pain-killers, elixirs, &c. Charcoal is used 
exclusively as a fuel, and what with the want of 
ventilation, the heat of the braziers, the smell of 
the cooking dung, and the fumes of the charcoal, 
these refineries are almost unbearable to the white 
visitor, but the Chinese work-people, stripped to 
the waist, and perspiring at every pore, seem quite 
at home in these stifling dens. The manufactured 
article is principally exported by fair means or foul, 
generally the latter, to the United States, and of 
the smaller moiety that is sold in the Victoria 
market, the greater part is shipped to inland places 
in British Columbia, where it probably falls into 
the hands of smugglers, who forward it by the 
‘underground railway,” doubtless to the domains 
of Uncle Sam. The Government of Canada impose 
a duty of one dollar per pound on the imported 
crude article, and the quantity entered for con- 
sumption is out of all proportion to the wants of 
this community. 


An ANTEDILUVIAN Froe Srory. 


The daily press have recently devoted some 
length to detailing the later history of an old 
toad, who was only allowed to live three days after 
having been dug out of a cavity wherein he had 
secluded himself for a trifle of 20,000 years or 
more, and how a ‘* local surgeon,” endeavouring 
to improve on nature, ‘‘ hoping to enable him to 
take food, slit the membrane by which his mouth 
was closed, and the patient unfortunately had not 
sufficient vitality to survive the operation.” The 
theory has been discussed as to whether the toad 
would have continued to live above ground had he 
been left in the natural condition in which he was 
found. The following is the authentic history of how 
such another reptile of a kindred species was found, 
the length of whose retirement could only be 
measured by a geological period of time, and 
who was returned to his long past overground 
life and condition by natural means: In the 
Plenty Valley, Victoria, some time in the early 
seventies, a road party were making a deep 
cutting through some clay beds to improve 
local traffic facilities. The clay bed was a tertiary 
formation ; it was hard and of a yellow colour. On 
the clay bank gum-trees, some hundreds of years 
old, were growing. When about 30 ft. below the 
surface a block of this clay in falling broke into 
two pieces, out of whichtumbled a little frog with 
a body about 2} in. long and 1}in. wide. He 
seemed blind and sleepy, though showing every 
evidence of life ; he was apparently as strong as 
any other frog of the same size ; he was in no way 
thin ; in fact, seemed to be a well-nurtured and 
properly cared-for frog. The block of clay was 
reduced in size, and the frog, with the two pieces 
which formed his dwelling, was sent to the Techno- 
logical Museum, Melbourne. Mr. Newbery, the 
chief of that institution, examined him very closely, 
and found that all the natural orifices of the 
body had closed completely, in fact there was 
of them not a trace remaining. In colour the 
frog was a dirty yellow, such as the clay, with- 
out any variation of tinge. Mr. Newbery sent 
this creature for identification to Frederick McCoy, 
F.R. S., Professor of Natural Sciences, Melbourne 
University. Professor McCoy - identified him as a 
member of a well-known species, whose habits were 
in times of trouble, such as drought or cold, to bury 
themselves in the earth and remain there until the 
condition of things wasmore to theirliking. Members 
of the species mentioned, however, were a yellow 
colour mottled with brown; after the identifica- 





tion, the creature was again returned to Mr. New- 
bery. This gentleman determined to see if he 
could by some natural process educate the sleepy 
specimen into a more vigorous and better under- 
standing of his duties as alive frog. He was then 
domiciled in a small fernery in the museum, and 
it was decided to give him a bath every morn- 
ing, a proceeding which froggy seemed strongly 
to object to, though he swam vigorously while in 
the water. When put back into his clay cavity, 
he wriggled himself about until he found the old 
groove, folded himself up, and seemed most con- 
tented. This cavity might be described as fitting him 
where it touched him, that is to say, though touching 
him all over the more prominent parts of the body, 
the clay was not moulded into the hollows formed 
by the folding of his limbs. After a short while 
the clay bed was taken from him and he was put 
amongst the ferns on the mould, into which he rapidly 
sank stern first by a peculiar motion of the hind 
legs. For his morning bath he had to be dug up 
daily, then back he would go again into seclusion. 
In a little while two patches of dust were noticed on 
his nose; these were examined by a magnifying 
glass, and it was found that in the centre of each 
was an infinitely minute hole, just where the 
nostrils should be. After enforced bathing and 
exercise daily for about six or eight weeks the dull 
yellow skin covering him began to come off in small 
patches ; it eventually fell off like the slough of a 
snake, revealing him, as Professor McCoy said he 
should be, a nice-looking mottled brown and yellow 
frog, with bright eyes, mouth, nostrils, &c. After 
his skin came off, he began to like the water, would 
jump into it, then after a swim sit underneath the 
ferns; he gradually showed a liking to blink in the 
sun, and generally disported himself in the manner 
of a well-conducted frog, though he was never seen 
to take any food. One day the door of the fernery 
was left open ; whether it was that the insatiable 
desire for sensation pervading our modern civilisa- 
tion affected him, so that he desired to see how the 
world had wagged since ages agone he had bade it 
good-bye, whether it was for the purpose of examin- 
ing other objects of interest in the museum, or that 
he stepped out for refreshments, or with a desire to 
go a wooing, history has not been informed ; at all 
events, instead of meeting the “lilly white duck” 
of the fable, he came in contact with the museum 
cat who was prowling around, and before an atten- 
dant looking on could interfere, he was seized by the 
cat, who with him in her mouth, dashed through 
an open window into a shrubbery hard by, and no 
trace of froggy was ever again to be found. 





Tue Upper Mississipri1.—The decline of steam boat- 
ing upon the Upper Mississippi, the Missouri, and their 
tributaries is so rapid that navigation within a few years 
will be wholly abandoned upon the Mississippi above its 
confluence with the Ohio, except by barges and the lum- 
bering traffic. Twenty years since the wharves at St. 
Louis were jammed with steamers doing a prosperous 
trade, while to-day scarcely half a dozen in actual busi- 
ness can be seen along the entire river front. The low 
rates for merchandise and the fast time made by railroads 
have destroyed fluvial competition. 


Tue Encinerrine Society, Krne’s CoLttece.—At a 
eneral meeting of this Society held on October 23, the 
resident in the chair, Mr. Barratt read a paper on 
‘“* Recent Locomotive Practice,” The author commenced 
by stating that at the present day locomotives are taxed 
to their utmost capacity, and it is when they are thus 
taxed that the slightest peculiarity in their design or 
management becomes apparent. For the purposes of the 
paper the author divided locomotives into three classes, 
viz., (1) single, (2) coupled, (3) compound, and described 
the special features of a typical example in each case. 
With regard to single engines he pointed out that besides 
the advantage of adhesion which the large wheel possessed, 
there was also with it less back pressure when travellin 
at high speeds, asthe piston speed is not so great as with 
asmall wheel. He alsostated that the adhesion of single 
engines had been much increased by the use of Messrs. 
Holt and Gresham’s steam sanding apparatus, the details 
of which were given. Referring to compound engines the 
author showed that with very high pressure steam it was 
economical to take advantage of the increased amount of 
expansion, but as the rate of expansion is increased in any 
cylinder, the loss arising from liquefaction is increased in 
similar proportion ; hence by partly expanding the steam 
in one cylinder and completing the expansion in another 
we eliminate the great variations of temperature in the 
same cylinder which are so prejudicial. The author then 
described the application of this system to locomotives 
by Mr. Webb, of the North-Western and the Worsdell 
and Van Borries system, as applied by Mr. Worsdell to 
the engines on the North-Eastern Railway and also by 
Mr. Holden to the Great-Eastern Railway, giving the 
figures and working details in each case. After a vote of 
thanks to Mr, Barratt the meeting adjourned. 


” 





NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glascow Pig-Iron Market.—The warrant market was 
again flat and depressed last Thursday, and the quota- 
tion for Scotch iron was at one time as low as 41s. 24d. per 
ton cash, but by the close the decline was more than re- 
covered. The prices of Cleveland and hematite iron also 
declined, and subsequently recovered, and at the close the 
settlement prices were—Scotch iron, 41s. 44d. per ton; 
Cleveland, 34s. ; hematite iron, 44s. 44d. There was a 
firmer tone in the market on Friday, and an improvement 
in price to the extent of 3d. per ton was made all round, 

rtly in consequence of rumours of more blast furnaces 

ing damped down on account of the scarcity and pro- 
spective advance in the price of splint coal. Monday’s 
market was somewhat undecided till near the close, when 
prices suddenly gave way, 41s. 4d. per ton cash being 
accepted for Scotch warrant iron. The closing settlement 
prices were—Scotch, 41s. 44d. per ton; Cleveland, 
34s. 14d, ; hematite iron, 44s.44d. In yesterday’s market 
the prices of warrant iron, although not closing at the 
worst, showed a decline of 14d. per ton on Scotch iron, 
2hd. on Cleveland, and 24d. on hematite iron ; but the 
settlement prices at the close in the afternoon were— 
Scotch, 41s. 3d. ; Cleveland, 34s. ; hematite iron, 44s. 3d. 
per ton. A stiffening tendency was shown by the war- 
rant market to-day, and a moderate amount of business 
was done, sellers acting, however, with great caution in 
view of the uncertainty as to the future of the coal trade 
and the demand for an increase of wages by the 
miners. Up to 41s. 44d. per ton cash was paid both fore- 
noon and hanson for Scotch iron; Cleveland realised 
34s, 1d. per ton; and 44s, 5d. was paid for hematite 
iron. The continued depression in the warrant market is 
going against the opinions of some of the oldest speculators 
in the *‘ iron ring,” and it affords a strange contrast to the 
excited movements in the price of warrant iron that 
usually occur prior to a rise in miners’ wages or a 
strike. The downward course of the warrant market 
is also complicating the position of the ironmasters with 
the coalmasters, as well as with the miners, for while coal- 
masters are securing firm prices for their coal, ironmasters 
are getting less for their pig iron, and thus are less able to 
give their miners the same increase of wages that the 
coalmasters are giving. If the warrant market does nut 
improve a further blowing-out of furnaces may ensue, and 
the ironmasters may then flood the market with their 
spare coal. The shipments of pig iron are from two to 
three thousand tons under what they would require to be 
in order to place production and consumption on soms- 
thing like an equal basis. No doubt there is a good home 
demand for iron, but some improvement in the foreign 
department is necessary if prices are to be maintained at 
the level at which they have stood for the past month or 
two. There is only a moderate demand for the Scotch 
special brands. The following are something like the cur- 
rent quotations for a few of them: Coltness No, 1, 
49s. 6d. ; Summerlee, 493. 6d.; Langloan, 49s. ; Shotts, 
48s. 6d.; Calder, 48s. 6d.; Gartsherrie, 47s. 6d. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 8662 tons, as compared with 6645 tons in the 
corresponding week last year. They included 1491 tons 
for the United States, 1467 tons for Canada, 505 tons for 
Australia, 150 tons for Holland, smaller quantities for 
other countries, and 4361 tons coastwise. There are now 
82 blast furnaces in actual operation, against 84 at this 
time last year. During the week two were blown out at 
Glengarnock Iron Works and one at Gartsherrie. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 1,019,138 tons yesterday afternoon, as 
compared with 1,017,478 tons yesterday week, thus show- 
ing for the week an increase of 1660 tons. 


Clyde Shipbuilding Trade—Launches in October.—The 
briskness now showing itself on the Clyde is something 
like that which characterised the shipping trade during 
the years 1883 and 1884. One of its most pleasing features 
is the steady increase in the monthly output of new ship- 
ping from June of the present year up till now. Twenty 
vessels were included in the output for October of a total 
of 42,000 tons, being an increase of fully 100 per cent. over 
the output in the corresponding pom of last year, 4900 
tons over the output of September, and 13,340 tons over 
that of August this year. The largest output hitherto 
in any corresponding month was that of October, 1883, 
but this month’s output has exceeded it by 6149 tons. 
Over the ten months of the year the amount of new 
shipping turned out from the Clyde shipyards is 231,683 
tons, being 56,519 tons over that for the same period in 
1887, and 84,345 tons over that for the same period of 
1886, but 94,878 tons under that for the corresponding 
ten months of 1883, which had the best shipbuilding 
record of any year up till that time. Of the vessels in- 
cluded in this month’s output, seventeen were steamers 
aggregating 37,854 tons, and three were sailing vessels of a 
total of 4146 tons. Generally the steamers were of large 
tonnage—10,500 tons (City of Paris), 5500 tons (Penin- 
sular), 3350 tons (Parnea), 3250 tons (Anglia), 3000 tons 
(Oanfa). The others ranged from 2760 tons downwards. 
Notwithstanding the very large output forthe month, the 
amount of work in hand is keeping up exceedingly well, 
the new contracts entered into during the month amount- 
ing to very little short of 30,000 tons ; one statist computes 
the orders placed during the month at 33,000 tons, and 
another at 22,000 tons. 


New Shipbuilding Contracts.—Messrs, Mackie and 
Thomson, the new firm of shipbuilders, who now occupy 
the yard which was Dobie and Co.’s for a number of 
yearsat Govan, are reported to have received an order 
to build a steel steamer of about 3000 tons for a Glasgow 
firm. On Monday it was rumoured in Greenock that one 
of the loca] shipbuilding firms had booked an order for 
the building and machinery equipment of several large 
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steamers for a new line, Yesterday it transpired that 

essrs. Scott and Co. were the successful contractors, 
and that the order was for four steamers of 2300 tons 
register, and 360 ft. long, the owners being a new com- 
pany formed to trade between Lisbon and the West Coast 
of Africa ; and to-day it is’stated that the order is for five 
steamers aggregating 15,000 tons gross, Of course they 
are to be fitted with triple-expansion engines. In either 
case the order is a very important one. 


The Trade in Steel Billets.—It is reported that there are 
further inquiries in the Glasgow market for steel billets 
for the United States. The Glasgow Iron and Steel Com- 
pany have just booked an order for a lot on their own 
terms, which buyers have had to come up to; and in- 
— have been received for an additional quantity. 

ith the extensions that are now being made at Glen- 
garnock Steel Works it is expected that there will soon be 
producing capacity for 1000 tons of tinplate bars per 
month, a quantity which can easily be disposed of to the 
makers of tinplates in South Wales. 


Glasgow Central Railway.—Within the past few days 
the most unqualified contradiction has been given to the 
rumours that had for some time been circulated to the 
effect that the Glasgow Central Railway scheme had been 
abandoned, 


Wages in the Coal Trade.—During the last two or three 
weeks the miners of Lanarkshire and adjoining counties 
have been giving their employers to understand that they 
were determined to press their claims for an advance of 
wages. They kept their eyes fixed on the movement 
amongst the miners of Yorkshire and Derbyshire, and 
sesmed quite resolved not to remain content with the 
pe cent. which a number of Lanarkshire coalmasters 
had agreed to give in accordance with the conditions of 
the sliding scale. Here and there larger advances were 
being conceded, and now the miners of the Slamannan 
and Airdrie districts have an advance of 10 per cent. or 
6d. per day conceded, and a similar advance will begin in 
some parts of Ayrshire to-morrow. The fact that the 
10 per cent. advance has been secured in Yorkshire and 
Derbyshire is leading the Scotch coalmasters to the con- 
clusion that “discretion is the better part of valour.” 
Rarely have the miners gained such avictory so easily. 
The Fife andClackmannan men, however, may have some 
trouble in getting their employers to follow the example set 
them by certain districts in the West of Scotland, and in 
such a wholesale way in England. 


The Water Supply of Aberdeen.—Two additional re- 
servoirs for the storage of Aberdeen water supply were 
opened last Thursday afternoon, one being at Manno- 
field, with capacity for 12,000,000 gallons of water, and 
the other at Slupefield, capable of holding: 6,000,000 
—— The water was turned on by Lord Provost 

Lenderson, who detailed the history of the water scheme 
from its commencement, and stated that the total cost of 
the whole works amounted to 46,900/, There is now 
storage accommodation for 24,600,000 gallons of water 
with which to supply the population of the city, amount- 
ing at the present time to 120,000 persons. The contractor 
for the Mannofield reservoir was Mr, Edgar Gould, while 
the one at Slopefield was constructed by Messrs, Nelson 
and Oo., Cardiff. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Sheffield Ship Canal.—Meetings of the 
general and executive committees having charge of the 
above project were held on Saturday, at the Royal Victoria 
Hotel (Mr. G. F. Lockwood in the chair), and were 
attended by Mr. Abernethy, C.E., and Mr. C. Hawksley, 
C.E., who explained the progress they had made in the 
investigation of the matters upon which they have been 
retained to report. The meeting having determined to 
add the whole of the subscribers, who were not already 
members thereof, to the General Committee, the secretary 
was instructed to call a special meeting of the committee 
to be held at the Royal Victoria Hotel, Sheffield, on Tues- 
day, the 6th of November next, to receive the final views 
of the engineers as to the scheme, and in case these views 
are adopted by the meeting, to consider what steps should 
be taken to obtain powers te acquire and improve the 
existing waterway between Sheffield and the estuary of 
the Humber, so as tu supply at the earliest possible date 
the cheap water carriage so much needed by the indus- 
tries of Sheffield and South Yorkshire, 


The Steel Trust.—An effort was made some time ago to 
induce the steelmasters in this locality to join a ‘ring’ 
forthe purpose of forcing up ,the price of steel, but the 
movement was received with disfavour. It is now re- 
ported that the operations were not to be confined to the 
midland counties, but that Continental masters were to be 
asked to join. This week, it is staterl that the whole of the 
negotiations have fallen through, and the masters in this 
locality are each working on these respective merits with- 
out regard to the artificially raising of prices. 


The Great Strike of Miners.—South Yorkshire is appa- 
rently the centre in which the great fight between masters 
and miners fora 10 per cent. advance in wages will be 
centred. The masters winning steam coal intended to 
fight the matter out to the bitter end, but the men did 
not indicate in the slightest degree that they had any inten- 
tion of giving way. There are now some 35,00C men on 
strike in this locality and the number is daily increasing. 
Up tothe present time, however, at 40 pits, employing 
14,000 men, the advance has been conceded. The inter- 
ruption to business is something abnormal. Owing to the 
scarcity of fuel, which in some instances has risen 33 per 
cent. in a single week, on Mes the manufactories are being 
stopped, and Messrs. John Brown and Co., Limited, have 





given instructions for the blowing out of a blast furnace, 
thus throwing 40 ironsorters out of employment. 
is a probability, however, of an early settlement of the 
question. At a largely attended meeting of the coal- 
owners of South and West Yorkshire, held in Sheffield 
yesterday, a resolution was passed that while adhering to 
their previous declarations that the price of coal did not 
justify any advance in wages, in view of the concession 
given in all the other districts, they were not prepared to 
sacrifice their trade, which was being taken away by 
those who in thisjand other counties had given an advance 
unwarranted by the state of trade, and therefore they 
declined to continue the strike and to fight in Yorkshire 
alone, at the expense of themselves and their men, a 
battle on behalf of the whole coal trade of England. 


The Ironworkers.—As recorded last week there is a 
movement amongst the ironworkers, for an advance in 
wages. The men are simply dissatisfied with the rate of 
wages now paid, although they are supposed to be ruled 
by the prices fixed by the Staffordshire Arbitration Board, 
There is an inclination to join the union of the men in the 
North, where the sliding scale has been rejected and an 
absolute demand is being made for an advance of 10 per 
cent, 


Important Miners’ Conference.—A conference of miners’ 
delegates from all parts of the district was held at Derby 
on Monday. About 172,000 miners were represented. 
From the report presented it appeared that the strike 
was mainly confined to Yorkshire and Derbyshire, the 
10 per cent. advance having been conceded in other 
places. Mr. Cowey, representing Yorkshire, said 30,000 
miuers were on strike in‘that county, 10,000 were working 
at the advance, and 7000 were under notice. It was re- 
solved to support the men who were out. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
well attended and quotations were firm. The reports 
from Glasgow were the reverse of satisfactory, but in spite 
of this fact prices of all kinds of iron were well main- 
tained here. No. 3 Cleveland pig iron for prompt f.o.b. 
delivery was quoted 34s. 6d., but buyers were scarce at 
this figure and some business was done at 34s. 3d. 
Makers held out for their old quotation of 35s., but 
in some instances a trifle less was accepted. Cleve- 
land warrants have fallen insympathy with the Scotch 
warrants, and are now offered at 34s. As a matter of 
fact, there is hardly any business done in warrants at 
the Cleveland centre. Shipments are not quite so heavy 
as they were a little while ago, and the exports to the 
Continent show a considerable falling off. This fact, how- 
ever, is just what is expected at this time of year, and 
although the shipments are smaller, they are fairly satis- 
factory. Producers of manufactured iron have plenty of 
work, and prices are tending upwards. Iron ship-plates 
are 5/. 10s., boiler plates 67. 10s., ship’s angles 5/. 2s, 6d., 
and common bars 51, 2s. 6d. per ton, all less 24 per cent. 
discount. In the steel trade there is great activity, and 
prices are well maintained. Manufacturers ask 41, per 
ton for rails and 7/. per ton for plates. 


The Wear Rolling Mills.—A meeting of the gentlemen 
who formed themselves into a Board of Directors for the 
urpose of restarting the Castletown Iron Works on the 
ear for the proba Ral of steel, was held on Saturday. 
After some discussion it was ultimately resolved that Mr. 
Beardmore, of Glasgow, should purchase the necessary 
plant and arrange for the immediate opening of the works, 


Engineering and Shipbuilding.—Both these important 
industries continue well employed, and are likely to be so 
for many months. Engineers are very busy, especially in 
the marine and bridge-building departments, and fresh 
contracts continue to come to hand. Some firms in the 
North are so far booked ahead that they are unwilling to 
accept fresh orders, and in some instances have declined 
to do business for the present. All the shipbuilding 
establishments in the North of England present a most 
active appearance, and builders have work in hand which 
will keep them fully occupied for some very considerable 
time to come. 


The Wages Dispute in the Iron Trade.—On Monday a 
meeting of the Board of Conciliation and Arbitration for 
the Manufactured Iron Trade of the North of England 
was held at Darlington, when the present wages dispute 
with the ironworkers was discussed at length, The men 
claim an advance of 10 per cent. in their wages, and the 
masters have attempted to arrange matters by offering 
5 per cent. The men, however, have declined to accept 
the masters’ terms, and as neither side feel inclined to 
give way it has been decided to refer the whole question 
to arbitration. Dr. Watson, of Newcastle, has been 
selected as the arbiter, and within the next few weeks the 
wages will be fixed by his award. In the mean time 
work will be carried on as usual, 


The Coal and Coke Trades,—There is a good demand for 
all kinds of fuel and prices are tending upwards. 








FOREIGN AND COLONIAL NOTES. 

Coal at the Antipodes.—Owing to a strike at Newcastle, 
New South Wales, and a consequent scarcity of coal, the 
South Australian Gas Company has raised the price of 
pas 2s. per 1000 cubic feet. The company is bringing out 

arge supplies of coal from England. 


Canadian Minerals.—The Ontario Mining Commission, 
during a recent tour on the north shore of Georgian Bay. 
discovered mines represented to be rich in copper and 
nickel ; and 80 miles west of Port Arthur, is an iron dis- 


There | A: 





trict which promises to be one of the richest in North 
merica, 


Beyrout.—Beyrout, which is about midway between 
Smyrna and Port Said, is to be made a harbour of refuge 
for vessels navigating that part of the Mediterranean 
under an imperial concession, and the work is to be pushed 
on rapidly to completion. Jetties are to be built which 
will form an inner harbour of 56 acres, with wharves, 
storehouses, tramways, &c. The works will cost 240,000/., 
and they are to be completed in five years. 


A Naval Balloon Service.—An interesting balloon ex- 
periment has been made at Toulon, with the view of 
demonstrating the utility of a captive balloon in observ- 
ing from a considerable height the movements of an 
enemy’s fleet. A naval officer seated in the car of a 
balloon was in telephonic communication with the frigate 
Indomptable, to the commander of which he signalled as 
if in actual warfare, all that he could observe. 


A Costly American Yacht.—The steel yacht Valleymena, 
building by the Herreshoff Manufacturing Company for 
Mr. G. 8. rows, of Baltimore, is receiving her machinery 
and will soon be launched. She is 148 ft. in length, with 


an 18 ft. breadth of beam, and a 7 ft. draught. Her 
engines, also built by the Herreshoffs, are of quadruple- 
expansion type, and are of 800 horse-power. The wood- 


work is of highly polished oak, and there are five water 
tank bulkheads. ‘The yacht will cost Mr. Brown about 
4,000/. j 

Tramways at Mel teat Melbourne Tramways 
and Omnibus Comp@ny has declared a dividend and bonus 
amounting together fo 17 per cent. for 1887-8, The traffic 
returns for the yeag ending June 30, 1888, showed that 
24,681,250 persons ¥ lere carried on the company’s trams 
during the year and}6,432,183 in the omnibuses, being a 
large increase in the former and a decrease in the latter. 


Darling Harbour.—Improvements are now being made 
in the wharfage accommodation at Darling Harbour. The 
work consists of the construction of a wharf, 570 ft. 
long, extending in a northerly direction from the west end 
of Pyrmont Bridge, and two jetties, each 500 ft. long, 
65 ft. wide, and 150 ft. apart, extending from the end of 
the wharf into the waters of Pyrmont Bay. The main 
wharf has been practically finished. A proposal has been 
made by the proprietors of the old Australian Steam 
Navigation Company’s premises at Pyrmont to run an 
extension of the railway from the Darling Harbour line 
tothe works. The company offers to give sufficient land 
for the Colonial Government to build a passenger station 
for the use of the public. A proposal to continue the line 
to Johnston’s Bay, soas to connect with sugar works and 
other factories, will also be considered by the Colonial 
Government. 


Mlawarra (N.S.W.) Railway.—Only one short section 
of the Illawarra Railway now remains to be constructed, 
and when this is finished railway communication between 
Sydney and Kiama will have been completed. The section 
is from Waterfall to Clifton, and it is expected that it 
will be finished by the end of this month. 


The Canadian North-West.—By an Act of October 7, 
1876, the territories formerly known as Rupert’s Land 
and the North-western Territory, with the exception of 
Manitoba, were created into a Government by the 
Canadian Parliament, The territories were divided in 
1882 into four districts, viz., Assiniboia, Saskatchewan, 
Alberta, and Athabasca. Régina, the capital, is in the 
district of Assiniboia, Free grants of land of 160 acres 
can be obtained. It is estimated that the territories have 
over 150,000,000 acres of land suitable for cultivation, and 
awaiting settlement. 


A Lofty American Bridge.—The Keystone Bridge Com- 
pany has a contract to erect at St. Paul a bridge which 
will be one of the highest in the world. The bridge will 
extend from the end of a bridge spanning the Mississippi 
at St. Paul across a flat to the top of a high bluff. There 
will be about twenty spans, four of which will be 250 ft. 
each in length, one about 170 ft., and the remainder from 
40ft. to 90ft. each. The ends of the spans will be sup- 
ported on trestles, some of them being 150ft. high. The 
bridge is to be of iron and steel. 


Hungarian Railways.—The Austro-Hungarian Govern- 
ment is about to assume the management of two more 
srivate Hungarian railways, the Western and the Gal- 
ician. 


Great Northern Telegraph Company.—The number of 
telegrams forwarded by the Great Northern Telegraph 
Company in the first nine months of this year was 
1,239,845, producing a revenue of 202,600/. The corre- 
sponding number of telegrams forwarded in the corre- 
sponding period of 1887 was 1,020,408, producing a revenue 
of 197,720/. 

Belgian Rails.—The exports of steel rails from Belgium 
in the fret eight months of this year amounted to 36,433 
tons, as compared with 29,939 tons in the corres nding 
period of 1887, The exports of iron rails from Belgium to 
August 31 this year amounted to 8042 tons, as compared 
with 15,592 tons in the corresponding period of 1887. 

Japanese Cotton Manufacturing. —Japan, like China, is 
give touch attention to the manufacture of cotton goods. 
Already there are twenty-one mills in Japan, the number 
having doubled within the last eighteen months, and it 
seems not unlikely that the Japanese will soon be inde- 
pendent of all other countries as regards cotton. 

The Suez Canal.—The transit revenue collected by the 
Suez Canal Company in September amounted to 192,000/., 
as compared with 176,564/. in September, 1887. The 
aggregate collection in the first nine months of this year 
was 1,953,1791., as com with 1,727.509/. in the corre- 
sponding period of 1887, 
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THEORETICAL AND PRACTICAL EFFI- 
CIENCY OF STEAM AT HIGH PRESSURES.* 
By W. Worsy Bravmont, M. Inst. C.E. 


In dealing with questions concerning the efficiency of 
the steam engine, it is usual to include the history of the 
steam after it leaves the steam engine cylinder. Inas- 
much, however, as it is only that portion of its history 
which the steam spends in the cylinder, up to the period 
of exhaust, that admits of material modification, it is only 
that part which will now be considered. 

The object of this paper is, firstly, to show that the 
Carnot theorem is limited in its application to steam 
engine calculations of efficiency; and, secondly, to show 
that high-pressure steam must theoretically, as well as 

ractically, be more efficient than low-pressure steam. 
For some time it has been increasingly evident that the 
behaviour of steam in a steam engine cylinder cannot be 
interpreted by laws that are true for a permanent gas, and 
that the actual efficiency of its action is not proportional to 
the range of temperature used in thecylinder. It has, on 
the contrary, become evident that the practical efficiency is 
much more nearly inversely proportional to the range of 
temperature in the cylinder; and, moreover, it has 
become increasingly evident that the efficiency of the 
actual steam engine cannot be usefully measured by any 





ratio is 0.333, and at 2501b. E=0.349, Thus the differ- | 
ence in the ideal efficiency as between 200]b. and 250 lb. | 
is only 0.016, so that according to Carnot the increase of | 
efficiency attendant upon increasing the pressure of steam 


from 200 to 250 is aes or only one-third as much as for 


the 50 1b, increase from 501b. to 100lb. An increase in 
pressure from 300 lb. to 350 lb. gives an increase in 
efficiency measured in this way-of only 0.01, or less than 
one-fourth that from 501b. to 100lb. Thus, according to 
the Carnot theorem, the gain attending the use of pres- 
sures above about 150 1b. could not, it has been assumed, 
be sufficient to counterbalance the practical disadvantages 
incurred. age say has proved that this is the reverse 
of the truth. very increase in pressure has secured an 
increase in actual efficiency which has been far more than 
is necessary to cover the increased cost of obtaining it. 
The rate of increase has been double that which the 
Carnot theorem indicates, and it has been amply shown 
that the engines made for and supplied with steam at a 
high pressure work under conditions which are much more 
nearly those required for maximum efficiency than do 
those engines which work with the lower pressure. 

From the curve, Fig. 1, it will be seen that by raising 
the steam pressure from 65 1b. to 1501b. the efficiency 
ought to be increased by 21 per cent., or that a saving of 
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standard based on the Carnot theory of the perfect engine, 
as expressed by the relation E= “a That is to say, 


the relation which the range of temperature bears to the 
absolute temperature, is not an index of efficiency. 
Modern practice has amply proved that the real effi- 
ciency of the steam engine has only been increased in 
proportion, as the special character of the working fluid 
has been studied and provided for. The Carnot theorem 
ignores the nature of the working fluid, and the endeavour 
to realise with steam the conditions of a Carnot engine, 
have led to delay in the development of the steam engine. 
It has now been demonstrated, both experimentally 
and on the largest practical scale, that the most efficient 
working is obtained with steam when it is used so that 


the range of temperature in one cylinder is small.¢ The} _ 


expansive energy of steam at a high pressure can there- 
fore only be utilised by expansion in several stages—that 
is to say, by passing itfrom one cylinder to another until 
the minimum working temperature or pressure is reached. 
The number of cylinders so required has been found to 
depend chiefly upon the maximum range of pressure 
economically permissible in each cylinder. By augment- 
ing the number of stages of expansion, steam pressure 
has been usefully increased to about 180 1b, per square 
inch, instead of about 751b., which with the simple engine 
was found to give results little, if at all, inferior to those 
obtained with a higher pressure. 

_ Formerly it was commonly assumed, chiefly as a deduc- 
tion from Carnot’s theorem, that there could be little gain 
as a result of the use of high-pressure steam, because the 
thermal value increased so slowly as compared with the 
increase in pressure. Upon the same grounds it is now 
generally held that the present state of our knowledge 
indicates that a pressure of about 200 lb. will give results 
ag to those which are possible with any higher pressure, 
This argument is in strict accordance with the Carnot 
function already mentioned, and it is this argument 
which I propose to show is not necessarily a true one. 

On the diagram, Fig. 1, is a curve A B, which shows, 
according to Carnot’s theorem, the ideal efficiency of the 
steam engine asa heatengine usingsteam at pressuresof from 
50 1b. to 3501b. as marked along the abscisse. From this it 
will be seen that the rate of increase of efficiency rapidly 
fallsas the pressures increase. Thetemperature of steam, for 
instance, at 501b. pressure absolute, being 281 deg., and 
taking 100 deg. as the lower temperature, or that of the 


steam engine condenser, the efficiency ratio ga ?-*. 


- 
281 — 100 _ 181 _ its 
581 460 ~ 74] = 0242 «At 1001b. E=0.29, This gives 


an ideal increase in efficiency of 0.048 for steam at 100 Ib. 
as compared with steam at 501b. At 200 1b. the efficiency 











.* Paper read before Section G of the British Asso- 
ciation, 
See, for instance, Willans on ‘* Non-Condensing 


ce ge ieeine Trials,” Proceedings Inst. Civil Engineers, 


17 per cent. ought to be made. As a matter of fact, a 
saving of from 20 to more than 30 per cent. has been 
achieved, or an increase in efficiency as measured on the 
Carnot diagram of from 25 to 43 per cent. Taking 25 per 
cent. economy, and for convenience of comparison starting 
from the Carnot curve at 65 1b., the actual efficiency 
above that which is obtained when 65 lb. steam is used 
reaches 33 per cent., or the height shown by the point C. 
Taking 30 per cent. as the saving, the relative actual 
efficiency reaches the point D. 


expansion from volume 1.35 to volume 1.565 will be 343 Ib., 
and this pressure acting through the range of expansion 
of 0.215 ft. represents 10,372 foot-pounds.* The work 
done by expansion per degree fall in temperature is thus 
691 foot-pounds. Again, 1 lb. of steam at 3001b. expand- 
ing from its volume of 1.565 to 1.853 and 250 Ib. pressure 
falls in temperature 16 deg. ; while the mean pressure 
during the fall will be 295 lb., representing through the 
range of expansion 0.288 ft.—12,235 foot-pounds—or 765 
foot-pounds per degree fall in temperature. 

Following the pressures, temperatures, and volumes, in 
thesame way, of the pound of steam in expanding from 
250 1b. to 200 lb., it appears that between these two the 
fall in temperature is 19.5 deg., the expansion work repre- 
sents 15,170 foot-pounds, or equal to 773 foot-pounds per 
degree fall in temperature. Between steam at 100 lb. and 
at 50 lb. there is a difference of temperature of 46.8 deg., 
and the work represented by the expansion of the steam 
from one volume to the other is 49,280 foot-pounds, so that 
the expansion work per degree fall in temperature is 1053 
foot-pounds. There is thus per degree fall in temperature 
of steam expanding from 350 lb. and from 100 lb. respec- 
tively, a difference of 1053 — 691=362 foot-pounds of work 
done. The expansion work done by steam between 100 Ib. 


and 50 lb. pressure is then apparently a = 52, or 52 per 
cent. greater per degree fall in temperature than with 
steam expanding from 350to 300. These figures are given 
in column 12 of the appended Table, and from them it 
can be readily seen how far is the departure from propor- 
tionality between fall in temperature and work done 
during expansion. 

Plotting a curve with the differences of temperature, 
AT, for ordinates, but increasing the value of the ordi- 
Dates by a constant quantity so as to place the curve ina 
Position for ready comparison with a curve of foot-pounds 
Of work done by the expansion in volume, we have the 
Curve marked A T. 

In all cases, then, it will be seen that the quantity of 
work represented by expansion from one pressure to 
another at high pressures, is more nearly that represented 
by fall in temperature or loss of heat than at low pressures. 
It will be seen, therefore, that if heat disappears in pro- 
portion to the work done that the low-pressure engine 
cylinder for agiven range of pressure, must require more 
heat either from a steam jacket, or from liquefied steam 
entering the cylinder during the admission part of the 
stroke, than the high-pressure cylinder. 

These considerations help to show wherein lies the great 
advantages that arise from the use of high-pressure and 
multiple stage expansion, With the exception of a very 
small quantity, a steam engine gives up in its exhaust 
steam nearly all the heat that the steam contained on 
entering. 

By increasing the pressures used, an extra number of 
stages of expansion may be obtained at a small expendi- 
ture of heat in the boiler. The difference between the 
total heat of steam A H at 300 lb., and at 250 lp. is under 
5 units, but the work done by expansion from 300]b. to 
250 Ib. is about 12,240 foot-pounds, or about 2400 foot- 

unds per unit of heat employed in raising the pressure. 

he work done per unit of heat disappearing on expansion 





It is clear, then, either that the high-pressure engine is 
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for each stage of 50 lb, is given in column 11. 
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remarkably efficient, or that the low-pressure simple 
engine is remarkably inefficient. No explanation has yet 
been given of the cause of the great difference ; but it is 
the object of this papar to show that there are fundamental 
reasons for it, which have hitherto been overlooked. 
Steam can only be varied in the efficiency of its employ- 
ment by variation of the conditions which affect the 
advantageous utilisation of its expansive energy. Now as 
the total heat of a volume of steam, say 1 lb., is within a 
few units as great after expansion as before it, nearly all 


steam leaves the steam engine cylinder. To compare, then, 
the relative values of steam used expansively at low and 


conditions of expansion through a given range of pressure 
before exhaust occurs, as, for instance, from 1001b. to 
50 lb., or 200 lb. to 150 lb, 

A pound of steam at a pressure of 350 lb. on the square 
inch and a temperature of 432 deg. Fahr., or 892 deg. 


steam at 300lb., and a temperature of 417 deg. Fahr.— 
877 deg, absolute—has a volume of 1.565 cubic feet. As- 
suming the pound of steam at 350 lb. pressure to have 
expanded down to a pressure of 300 lb., it will have fallen 








in temperature 15 deg. The mean pressure during the 


the fall in the quantity of heat takes place when the | 


at high pressures, it is desirable to examine the relative | 


absolute, has a volume of 1.35 cubic feet. A pound of | 


By adopting high pressures and short stages of expan- 
sion the arrival of the evil time of exhaust is delayed, and 
the method of delay is of the greatest importanee. With 
a small range of expansion not only is fallin the tempera- 
ture on the working side of the piston kept down, but the 
temperature on the opposite side of the piston is kept up ; 
so that the difference in temperature on the opposite sides 
of the piston is small. The new steam, in fact, expands 
in a warm cylinder kept warm under conditions which 
involve no loss. 
The conclusions to which the foregoing leads, although 
| this paper is only a preliminary consideration of the sub- 
ject as put forth, are : 

| 1. That the work done with steam in a steam en- 
gine cylinder is not proportional to the range in tempera- 
ture. 

| 2 That steam pressures much above 200 lb. on the 
Square inch may be used with advantage. 





* The volumes taken are those of saturated steam at 
the pressures given. Mean pressure between these has 
been assumed to follow a hyperbolic curve. This curve 
between two near points will be practically identical with 
the saturation curve, and the mean pressure given will 
| not be inaccurate from this cause. 
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3. That a small range of pressure should be used in each 
cylinder. 

4. That the number of cylinders should be as large as 
mechanical considerations will allow. 

5. That the economy obtained by multiple stage expan- 
sion engines, as compared with single stage expansion, is 
due to the small difference of temperature in a cylinder 
on the opposite sides of its pistons, to the opportunity 
which the protracted working history of the steam gives 
for the utilisable re-evaporation of the steam which is 
condensed in providing the difference, between the heat 
represented by work done during expansion, and the heat 
which corresponds to the change in volume, and to the 
large quantity of work done during expansion at high 
pressures per unit of difference in the heat required to 
raise steam at a high or at a higher pressure. 





THE ENGINEER OF THE FUTURE.* 
By Professor ARCHIBALD Bakr. 
(Concluded from page 416.) 


I WOULD point out to those who uphold the apprentice- 
ship system—without a college course—as the best training 
. for engineers, and who point tothe undoubted successes of 
engineers who have had no other training as evidence of 
its sufficiency, that the apprenticeship system of to-day in 
our large shops in no way resembles that which produced 
successful men in the past. It used to be the case that 
an apprentice was bound to serve his master for a certain 
term of years ; and the master, in return, contracted to 
teach him his trade, either personally, or through others 
acting under his directions, “‘ the object of the agreement 
being that the apprentice should have the benefit of all 
the master’s arrangements in practising his art, craft, 
or trade.” It is not so now-a-days by any means in 
our large engineering works. An apprentice is not in- 
structed in any special way, and he has not the benefit of 
all the master’s arrangements. He is almost always 
restricted to one or two branches of the trade, which do 
— little, in most cases, towards making him an engineer, 
as his master is. A man may worka lifetime at turning, 
or pattern-making, or fitting, for example, and know 
nothing of engineering, properly so-called. Nor can the 
employer do otherwise, in the case of apprentices who 
are to be workmen, as well in their interest as in his own. 
But when it comes to be a question of training engineers, 
we must have something to take the place of the old 
apprenticeship system, which has departed for ever from 
our craft. This we find in a scientific training, and such 
a course of practical work in the shops as will make—not 
turners, or cageereag or other mechanics—but engineers 
of those who are to take the lead in industry. This 
is now fully understood, through experience and experi- 
ment, in America. 

A great discussion took place about twelve years ago in 
the United States, as the result of the delivery of a very 
admirable address by the late Mr, Holley, then President 
of the American Institute of Mining Engineers, on ‘* The 
Inadequate Union of Engineering Science and Art.” 
The discussion was adjourned, and resumed at a joint 
meeting of the American Society of Civil Engineers 
and the American Institute of Mining Engineers and 
carried on with great spirit for two days. About thirty 
aromas and correspondents took part in the discussion, 
the report of which extends to 145 large 8vo pages. I 
have not found in the whole one single speaker who upholds 
the system so common here, of an appenticeship without 
a college course, The discussion evoked, as it ought to 
have done, the expression of different opinions, and strong 
opinions, too; but the difference is mainly as to whether 
the college course or the apprenticeship should come first. 
This is a long way ahead oF what we have even now got 
to in this country, but every day we get nearertoit. I 
should like to quote to you twenty or thirty passages—or 
the whole—of that discusssion; but I must content 
myself with a single passage, and I shall choose a portion 
of the remarks of one whose fame as a practical engineer 
of the highest order must make his words be of great 
weight to all who know what engineering is. 

Mr, Coleman Sellers, Member of American Society of 
er Engineers and President of Franklin Institute, 
said : 

**We do notin the common schools impress children with the 
desirability of earning their living by handicraft, nor do we train 
their minds to fit them to direct the hands of others in the indus- 
trial arts. Least of all do we give them any hint of what they 


idea pretty well emphasised, and that is, that a college will not 
teach them anything at all of practice, but it will teach them 
what they want very much to know, and that is, how to study. 
They will surely learn thods, the thods of thought; 
they will by application study lessons, obtain a correct know- 
ledge of the habits of thought and methods of scientific investi- 
gation. Thus they will learn that they must never try two ex- 
periments at the same time if they want to arrive at the bottom of 
any matter. They will realise the advantage of making one ex- 
periment at a time, and eliminating all the errors, finally come 
down to the hard facts which they are seeking for. This isone thing 
they learn todo. Now, it makes no difference if they cannot see 
how they are going to apply this when they come into the work- 
shop. My word for it, they will see its value when they are once 
at work, and engaged in digging their own way through some- 
times very rough experience. Then it is they will turn back to the 
knowledge stored in their minds at college, and readily apply it to 
their work. But to reap the full advantage of all this they must 
come out of college feeling that they are technically perfectly 
ignorant ; they must be willing to learn of practical men what 
constitutes the practice in machine making. If a young man can 
have a proper education in that way, and be induced afterwards 
to enter the shops and work his way up, beginning at the very 
bottom and never shirking any work because it is dirty or dis- 
agreeable, you may depend upon it the young man will grow up 
te make his mark in the world. These qualities obtained by 
education may be developed into administrative ability, and show 
their usefulness in making the boy a man capable of leading men. 
The trouble with most young men who have gone through their 
technical course is that they feel they have spent a great deal of 
time in acquiring knowledge that should make them full-fledged 
mechanical engineers at once. They enter the shops, and feel sadly 
disappointed at ting the young men who have no education and 
are vastly their superiors in mechanical skill. This position, 
however, holds with them only for a very few months, use 
their habits of thought make them consider the reason why this 
or that thing is done, and when they have special training they 
rapidly go beyond those who have not had the same advantages, 
It is safe to say that a young man, after passing through college 
properly, and having a good sound education, who determines to 
succeed in the workshops at any hazard, will in two years make 
himself so valuable in the position which he occupies as to be 
elevated by his employer into something higher. Now, I say that 
I thought of this very deeply in the case of my own sons, and I 
did precisely, and I am doing precisely, what I have just told you. 
I was not at all surprised when I found my eldest son, after leav- 
ing the University, accepting a position in the workshop a little 
better than a common labourer. He commenced by chipping the 
scale out of the boiler. . . .” 


And what has been the result of this kind of education 
in America since these words were uttered ? 

The President of the American Institute of Mining 
Engineers says, in his address delivered in February last : 








“Formerly the application of facts was made largely by men 
who had gained their knowledge in some very limited field, in 
which they had made use of them, and they were called ‘prac- 
tical men.’ The man from the schools was a theorist, The 
practical man was one who had learned to do some one thing, in 
distinction to the schoolman, who first theorised how anything 
should be done, and then undertook to do it. In that sense the 
demand for the practical man, which was urgent a few years ago, 
has almost ceased ; for it has been found that the graduate of the 
school, with his manual and mental training and knowledge of 
how things ought to be done and where to look for what he 
does not know, easily replaces the practical man when he has 
been for a short time in the profession, and far exceeds him in 
ability when he has had a small amount of experience, since he 
reasons as well as acts; while the practical man acts without 
reasoning, and has only his own limited experience for his guide. 
The present demand is, therefore, for such men as can deal with 
both sides of the problem.” 

And what are the opinions of many practical men 
to-day in this country? I shall give you two only, and 
shall select those of the practical engineers who have 
had more than a year’s experience of the services of the 
only two students who have yet completed our full course 
and obtained the certificate of proficiency in engineering 
science, : 

Mr. A. F. Yarrow, of London, writes giving his experi- 
ence in reply to a definite question which I asked him: 

“With some fellows it might happen that the course of educa- 
tion to which they are subjected at your college ‘unsuits them 
for the hard work of the shop, and that they do not care to dirty 
their fingers,’ but in M——’s case this is certainly not so. From 
a practical point of view I have not the slightest hesitation in say- 
ing that a college course, ing a fellow’s apprenticeship, is 
time well served. This is particularly the case at the present 
time, when our English youths have to compete with Germans 
and other foreigners who have the technical training, which 
has, up till lately, been omitted in this country ; and which is a 
serious drawback to young Englishmen when brought into direct 
contact with foreigners. ” 

And Mr. John Strain, the well-known civil engineer, 
of Glasgow, writes : 

**T am satisfied that, notwithstanding the influence of that most 
If-sufficient of all mortals, the ‘ practical man,’ the ‘engineer 





want if they are to be engineers. Some tech is | 8¢ 


needed to prepare them for a higher practical capacity on leaving 
the schools. . . Now in regard to the question of what shall 
be done with our sons, assuming that we would like them to be 
engineers, to follow in our footste) Iam sure there is no father 
who listens to me now who has not had this subject very seriously 
brought to his attention. For my part, I speak feelingly and 
from my heart when I say that it is a question which cannot 
be always satisfactorily answered. I considered it gravely for 
a long time before I concluded waat was the best thing to do 
with my own sons, and I may say what I have done with 
them is what I think is right for others to do with theirs 
under similar circumstances, I cannot but indorse Mr. Clarke’s 
advice to secure for our boys in their education as broad a 
foundation to stand upon as possible. Iam sure this cannot be 
done by sending them to a public school only ; they should have 
some college education; colleges properly organised will grow 
into favour as training schools. for engineers. I am not sure 
that the ordinary University course of Latin and Greek is the 
best ; but even this has its advantages, provided the young man 
can spare time enough before entering upon his life-work to obtain 
some scientific training besides, I really think it would be a 
ood thing for our young men to go through a thorough col- 
egiate course, and then take something of a scientific course. 
But the end seems to be more nearly met by establishing in all 
our universities scientific schools. . . . I would like to have one 








4 Opening address to the students in the Engineering 
Department of the Yorkshire College, Leeds, on Wed- 
nesday, October 10. 





of the future’ will be a much higher class man than his present 
representatives. You are rightin saying that I take no pupils 
into my office who have not had a college training, and it is ex- 
ceptional if I take them at all unless they have taken their B.Sc, 

egree. Asan example of the value I put on this, I may mention 
that the term of pupilage for a B Sc. is three years instead of four. 
I place the highest value upon a sound theoretical training for a 
young engineer. That he can never get in a good office where 
there is plenty of work; but with a good scientific knowledge 
the pupil is in a position to take the fullest advantage of the 
practical experience which he will get during his pupilage. The 
standard of education is now so high amongst young engineers in 
good offices that any one of ordinary education would, I fear, be 
nowhere in the race. My experience is that the better educated 
a lad is the more interested he is in his work, and the better 
worker he is. In former times, and not so long ago either, engi- 
neering structures of mark were of masonry—the design of 
masonry structures is more or less a matter of rule of thumb and 
experience, deduced from no scientific data or formula—but now 
large structures are mostly of steel, the proper design of which 
involves not only an exact knowledge of the manufacture and 
properties of steel, but of the strains which it will safely bear, and 
the most economical means of disposing of the metal to transmit 
the strains to the piers or abutments. It is his scientific know- 
ledge which gives the engineer confidence in his work and enables 
him to design works to meet any new condition of things—there 
the copyist would altogether fail.” 


The men, then, who will rise to be the engineers of the 
future will be men who, with minds trained to scien- 





tific methods and habits of thought, can bring to bear on 
the problems they attack a sound and extensive know- 
ledge of those principles and laws with which, in the ver 
nature of things, all successful practice must be in accord. 
What the standard of that knowledge must be I should 
be afraid to say. Young men are entering the profession 
every year to begin their practice, with an equipment and 
training in science far in advance of that high standard 
which, as we have sean, many of the great engineers of 
the past valued so highly but reached only at a compara- 
tively advanced period of life. The competition will be 
keen, and in this, as in all struggles for pre-eminence, 
the result will be the survival of the fittest. 

And now a few words of warning regarding some of 
the current literature of engineering. We continually 
find books published and papers written “for practical 
men ;” and what do we find that expression tomean? It 
means, in most cases, that scientific principles are 
either not dealt with at all, or that an attempt is made 
to state their results only, and the principles themselves 
are not explained or reasoned out. And such books 
as a class are notorious, with all who know what science 
means and teaches, for their utter misrepresentation of 
the facts, and for the obliquity of the authors’ views of 
scientific principles. Wecan only pity those who desire to 
improve themselves in scientific knowledge and have to 
use such blind leaders of the blind as many of these works 
and some of these papers are. 

Now is this as it should be? Ought practical men to be 
a class apart from others, not in that they know more 
than others do, but in that they know little or nothing 
of the principles with which they have daily to do, and 
in being incapable of understanding them when put for- 
ward in a sound scientific manner? Certainly not. I 
fear, however, that there are those who prefer such 
literature as that to which I have referred. An American 
humorist has said that though ‘‘ Shakspeare wrote 

ood plays, he would never have succeeded as the Wash- 
ington correspondent of a New York daily paper—he 
lacked the rekisite fancy and imaginashun.” 
* * * * * 


Need I say more, gentlemen, to caution you, the future 
engineers of Leeds, against being betrayed from a course 
full of hope and —— by the fatal doctrines of those 
Apostles of the Gospel of Ignorance who tell you that a 
knowledge of tke principles and truths of science—of 
which they know nothing—is wholly unnecessary for your 
future success? Surely not. Those who preach this doc- 
trine, and with such admirable consistency practise it, will 
soon find themselves in the enjoyment of an absolute and 
undisturbed monopoly of the creed which they profess, 





THE EMERY TESTING MACHINE. 
By Mr. Henry R. Towne. 


Art the spring meeting of the Institution of Mechanical 
Engineers a paper was presented by Mr. H. R. Towne, 
giving an account of the Emery testing machine (see En- 
GINEERING, vol, xlv., pp. 462, 481, and 512). The author 
was not present and his reply was communicated in 
writing, and was read at the meeting last week. He 
commenced by stating the several points would be con- 
sidered in the order in which they had been raised by the 
successive speakers; and that in the preparation of his 
reply he had been assisted by Mr. Emery. He continued 
as follows: 

Mr. Walker speaks of ‘* undue friction arising from the 
pistons.” In the weighing apparatus of the Emery test- 
ing machine there are no pistons whatever, in the ordinary 
sense of that word. The movable part of the hydraulic 
chamber is seated on the sealing diaphragm, and does not 
even touch the surrounding ring or casing N, but is con- 
nected to the latter solely by a flexible fixing diaphragm 
V of large free span, usually about 0.65 in., and of 0.012 in. 
in thickness. The action of these parts involves no fric- 
tion whatever, friction implying lost work. = 

With Mr. Adamson’s reference to the variations and 
inaccuracies of ordinary pressure gauges the author entirely 
agrees. An extensive experience in their use has developed 
an ordinary rate of error ranging from 3 to 20 per 
cent, It is pertinent to remark that the makers of 
the Emery testing machines have also constructed 
pressure gauges of large capacity and of extreme fine- 
ness upon the same principles of design as are embodied 
in the testing machine, and that in these gauges the 
rate of error is guaranteed to be within one-half of 
one per cent. for ordinary work, and within one-tenth 
of one per cent. for gauges of the higher class. This degree 
of precision, although unusual, is much less than that of 
the Emery testing machine itself, which is in fact a gauge 
for recording pressures, and as such possesses remarkable 
delicacy and durability. In the finer of the pressure 
gauges above referred to, which indicate up to 2000 lb. 
per square inch, the dial has a diameter of 20 in., and the 
needle point travels 60 in. in indicating the load of 
2000 lb., or at an average rate of 1 in. for each 334 Ib. per 
square inch. But in the 300,000 lb. testing machine the 
needle travels at the rate of 91in. for the same 33} lb. 
change of pressure. In the fine pressure gauges the main 
resisting spring is a flat steel plate, fixed at one end, and 
bent through only a slight angle even when in the extreme 
position due to the maximum load. It is gold-plated to 
protect it from atmospheric action, is contained within a 
dust-tight case, and is of such construction and so “ee 
ployed as to be entirely unchanged by long years © 
use. The hydraulic chamber of the testing machine 
has three elements of resistance: firstly, the resistance 
due to bending the flat sheet-metal diaphragm, which in 
the reducing chamber contained in the weigh case is about 
3.8 in. in diameter, 0.007 in. thick, and with 0.06 in. free 
span, moving either up or down as the indicator bar 
moves from its zero point, the maximum oscillation of the 
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needle being 0.8 in. from the zero point, and the move- 
ment of the diaphragm being therefore limited to 5000 in. 


either way ; secondly, the resistance of the fulcrum plates; 
and thirdly, the dead weights added to the poise rods of 
the second lever, these weights being of bronze, gold- 
plated, untouched by the hand, situated behind plate 
glass with dust-tight joints, and in the fullest sense per- 
manent and unchangeable. The first and second of these 
resistances arise entirely from molecular changes in the 
several parts, and not from the friction of one part on 
another; they therefore give rise to no lost work. It is 
important to note the distinction herein made between 
friction, which implies lost work, and elastic resistance, 
which implies energy stored up and given back. The 
rate of motion of the needle or indicator is adjusted by 
means of the sensitising weight. By raising this weight on 
the rod which carries it, the scale is made more sensitive ; 
that is, the indicator bar will move further on the appli- 
cation of a given load upon the platen of the machine 
than it would if the weight E were lower on its supporting 
rod. The sensitising weight is adjusted by trial in such 
a position that a load of 100 lb. placed on the platen of 
the machine will move the point of the indicator just 
0.8in. This space is then graduated into ten equal parts, 
each representing a change of 10 lb. Hence when the 
scale is balanced and the indicator bar stands at zero, a 
load of 10 lb. placed on the platen will cause the point of 
the indicator to move to the first or 10 lb. graduation ; 
and so on up to the limit of its vibration. This enables 
the reading of small loads to be taken directly from the 
vibration of the indicator bar, if desired. 

Mr. Adamson objects to specimens having a larger sec- 
tional area than half asquare inch, Tests of large speci- 
mens have demonstrated repeatedly the danger of in- 
ferring their total strength from that of a small specimen 
cut from the larger one, unless it is known certainly that 
the whole is free from initial strains due to unequal 
cooling, hammering, rolling, or other like causes. e 
objection that in testing larger bars the specimen is apt 
to break on the outside sooner than the inside is one de- 
poe largely upon the kind and form of material tested, 

und or square bars of ductile metal, having a length of 
ten diameters exposed between the holders or grips, may 
always be expected to break without pulling the outside 
faster than the middle, the whole of the section being 
extended about equally until the extension of the bar asa 
whole has nearly ceased, and breaking begins to be indi- 
cated by a weakness shown at the point where rupture 
finally takes place, The same is practically true of flats, 
if their exposed length is equal to ten times the width of 
the plate ; and their exposed length should not be less 
than this, unless indeed it is carried to the opposite ex- 
treme by being made very short, say not exceeding one- 
tenth of the width: that is, plate specimens, in order to 
avoid tearing, should have a length for their exposed part 
of not less than ten times their width; or, if this cannot 
be done, then a length of not more than one-tenth of their 
width. The latter specimens will of course carry a much 
higher load and give much less extension. 

Mr. Stanger makes the surprising statement that in 
knife-edges the alterations due to the weight upon them 
are practically nil. On the contrary, the author main- 
tains that the deflection of most knife-edges in machines 
carrying heavy loads is absolutely unavoidable and is 
seriously objectionable. In many cases they have to carr 
loads of from 50,000 lb. to 500,000 lb. per square inc 
upon their edges, and it certainly cannot be asserted that 
such loadings will not cause sensible compression; they 
are rather of such a character as actually to destroy the 
fine edges, and cause the latter to imbed themselves into 
the bearing plates, so that under these heavy loads the 
knife-edge frequently rests in a sensible bed or seat. As 
it expands under the reduction of its load, the elasticity 
of the metal may permit it to roll again on its normal 
seat, instead of rotating and sliding in it; but under the 
weights above supposed the yielding and deflection are 
certainly sensible, and undoubtedly give rise to frictional 
resistance, that is, loss of power. The statement that the 
pressure exerted by one finger is sufficient in a certain 
machine to produce certain results seems rather out of 
place in connection with instruments of precision. Such 
results depend entirely upon the leverage or multiplica- 
tion of power in the particular machine, and are not at all 
reliable as indicating the freedom of the machine from 
frictional resistances. 

Professor Barr expresses doubt as to the correctness of 
the statements made in regard to ‘‘the weighing of the 
stress upon the specimen” in the Emery machine, and 
thinks that there is a difference between the weighing of 
such stresses and of a dead weight. It is immaterial, 
however, to the scale whether a certain stress, say 
250,000 lb., be put upon it by gravity acting upon some 
mass to give this pressure upon the platen of the scale— 
that is to say, by a mass of this weight—or whether the 
stress is simply due to a strain of the same amount or in- 
tensity brought upon the platen of the machine by a speci- 
men. Ifthe strain on the specimen were 250,000 lb. as 
supposed, weights would be put upon the weighbeam of 
the scale to balance it up to say 249,950 Ib. ; but the strain 
or pressure in this supposed case being 50 lb. more, the scale 
would be unbalanced by that amount, and the indicator 
would move tothe 50-lb. notch on its scale, or 0.4 in. 
bas zero. This would give a movement of the platform of 
600,000" of 0.4 in., or =s0-o0t of an inch; and the dia- 
phragm of the smaller chamber or reducer in the scale 
case would move thirty times this distance, or a sth of 
aninch. To move the diaphragm this latter distance, 
about zs4th of a cubic inch of liquid must pass into the 
reducer ; and to force this liquid through the small pi 
50 Ib. would be acting at the outset ; but when the indi- 











cator reached its place of equipoise at 0.4 in. from zero 
this force or weight would be balanced by the elastic 
scale resistances, and there would be just no pressure left, 
and motion would cease. In other words, the elastic re- 
sistances of the machine, including the bending of the stay 
plates, fulcrums, and diaphragms, would in all just balance 
this 50 lb., and the indicator would stand at 0.4 in, from 
zero, thatisatthe graduation denoting501b. Ifclear alcohol 
were used inthe chambers and pipe, the indicator would 
start too quickly, and by its inertia would pass the place of 
balance or equipoise; but by mingling a little glycerine 
with the alcohol its fluidity is diminished, and the rate of 
motion thereby retarded, so that ordinarily the indicator 
point does not move much, if at all, beyond the place it 
should reach. If too little glycerine be used, the motion of 
the indicator is apt to be too quick, and the indicator will 
go too far, and then has to be returned to the balancing 
point ; while if too much glycerine be used the indicator 
will be sluggish and will not reach its balance quickly. The 
proper proportions have been well determined by experi- 
ence. 

Professor Barr criticises the statements made as to the 
wide range of speed which the Emery machine admits of. 
It may be conceded that no one would use the higher 
speed of 1 ft. per minute in actual testing; but it is often 
desirable and very convenient to use this speed in the in- 
terval of removing and replacing specimens. Neither 
would any one think of testing specimens at a uniform 
rate of reso in. in half an hour. Yet both of these ex- 
treme rates of motion are often used in testing a single 
specimen for elastic limit, stretch, and ultimate load. The 
perfect control of motion obtainable in this machine 
enables these changes to be effected and such work to be 
done very quickly. An Emery testing machine of 
70,000 lb. capacity has repeatedly tested twenty speci- 
mens of hard drawn copper wire per hour, the observa- 
tions including stretch and ultimate load in each specimen; 
the wire was only ,; in. in diameter, the length exposed 
between the holders was 40 in., and the stretch ranged 
from 1 to 3 per cent. and more. These results would not 
be J pnp except in a machine having facility for wide 
and rapid variation in speed of motion. 

Professor Barr considers the effect of neglecting for one 
second the adjustment of the poise weights in the Emery 
testing machine, and states that in that time the indicator 


would attain a velocity of 600 in. per second ; whereas, as |}, 


a matter of fact, even if the specimen were so large as to be 
unyielding, or insensibly elastic, no such event would 
happen. hat would occur in this, the motion of the 
lever carrying the poise-rods is limited by the stop screws 
to the distance attained when the indicator has moved 
0.8in.; if the indicator should move this distance in 
one second, the inertia would be exceedingly small, 
since 0.8 in. per second is only ,yijth part of the 
velocity he estimates, and the moving force would 


therefore be only sa aoot™ part of what he assumes. This 


blow from so small a mass would be so slight as to do no 
harm to a fly if its whole force should happen to fall on 
it; as will be better understood when it is considered 
that the load required on the point of the indicator for 
causing it to vibrate through its whole motion of 0.8in. 
is only 14 grain. The motion of these parts cannot be in- 
stantaneous, as they are elastic. Asa matter of fact, no 
injury occurs to the indicator from the instantaneous re- 
lease of the strain of 300,000 lb. in breaking a steel speci- 
men ; as concerns the indicator, if the scale is balanced it 
is immaterial whether the load of 300,000lb. is suddenly 
removed or instantaneously applied. The former event 
may frequently occur in the machines as used ; the latter 
can never occur. But supposing that the speed could not 
be controlled, and was limited to 1 in. in 500 seconds, and 
that the specimen was of tool steel, 2in. square and 
2in. long; then in any one second, if there were no yield- 
ing of the machine, the load would compress this block of 
steel rcsoth part of its length, and would be equivalent 
to about 30,000 lb. per square inch, or a total of 120,0001b., 
and in less than three seconds the whole load allowed 
would be placed on the machine. Can it be supposed that 
either the- Emery machine or the Wicksteed machine 
could weigh such a strain in any such time? Possibly all the 
balance weights in the Emery machine might be thrown 
on in the three seconds; but surely the 1 ton poise-weight 
in the Wicksteed machine could not possibly be moved 
out from the rear to the balancing point and there 
brought to rest in that time; it might be rapidly poses 
out in the proper direction, but could not possibly be 
stopped and brought to the balancing point in so short a 
time. 

A fine and reasonably unyielding testing machine 
should permit of any desired piston-speed between 1 ft. 

r minute and a rate as small as zero, the machine in the 
fatter case standing absolutely still while careful tests of 
length are being made. But this statement does not imply 
that either of these extremes of speed shall be adhered to 
throughout the test. Imagine a steel specimen of 3square 
inches section, 60 in. long, and having a limit of elasticity 
of 60,000 1b. per square inch, and an ultimate strength of 
100,000 lb. per square inch with an elongation of 20 per 
cent. With a uniform rate of motion of 0.00Llin. per 
second the total stretch of 12in. would require 34 hours ; 
but assuming the machine to be unyielding, and the elastic 
stretch to be 0.000035in. for each 1000lb. and for each 
inch of length, the limit of elasticity of the specimen 
would be reached in 126 seconds, a time quite short 
enough to weep the loads carefully all the way up to this 
point, after which the speed up to the point of breaking 
may be many times increased. If this same specimen 
were only 6in. long instead of 60in., the same supposi- 
tions would give the time for reaching the elastic limit at 
only 12 or 13 seconds ; but the yale of the machine 
would sensibly prolong this time. What is practically 
done is at once to run the strain up in a few seconds to 








about 100,000 lb., and then to run it gradually in a 
more seconds to nearly the limit of elasticity, proceedin 
very slowly to the actual limit, and carefully keeping the 
scale balanced within the limits of the indicator movement 
until the elastic limit is » after which the press is 
moved much more rapidly to the point of rupture, and the 
test is completed. A machine of the kind described in 
the paper has easily tested twelve to fourteen specimens 
per hour for elongation, elastic limit, and ultimate 
strength. 

In regard tothe motion of the fluid in the small tube it 
should be remembered that, instead of the liquid in the 
larger or main hydraulic chamber moving out of it through 
the connecting tube to the smaller chamber or reducer at 
arate due to the motion of the plunger of 0.001 in. per 
second, which would require the displacement of about 
0.343 cubic inch of liquid, a displacement of zA;5th of a cubic 
inch, or less than ys4 oth of the above, would move the 
weight lever against one of its stops, whereupon further 
flow of liquid would cease, and the tube friction would 
become zero at the time the motion ceased. This latter 
fact is true also as to the conditions obtaining when the 
indicator is in equipoise at any point between its stops : 
friction of the fluid then disappears, and becomes nil. 

The opinion has mn expressed that there is no case 
nt the use of a knife-edge for a testing machine. 

et a 75-ton knife-edge testing machine of one of the best 
knewn forms has repeatedly thrown its main levers and 
knife-edges entirely out of their seats at the time of 
rupture of a specimen. This action is certainly damaging, 
and is to some extent inseparable from the knife-edge 
construction. The test of the Wicksteed machine in- 
volved a specimen of ductile iron 9 ft. in length. If the 
specimen had been only 2 in. or7, th part as long, the 
motion of the lever due to the stretch of the specimen 
would have been proportionately reduced, and would have 
been only ,; th part as much; a motion quite too small 
to be seen with the ordinary short specimen. In the test 
referred to the motion of the 1-ton balance weight was 
forty-three times the motion due to the stretch of the 
specimen; while in the Emery testing machine the 
motion at the point of the indicator would be 600,000 
times as great as tat of the specimen. In the latter case 
the least change in the stress on the specimen, whatever 
its length, would be directly visible. For example, if the 
pecimen were but lin. long, a change of 5 an 700 th of 
its length would move the indicator point 0.4 in., which is 
practically forty times the movement necessary to be dis- 
tinctly visible. 

The objection that the application of a number of 
separate weights would result in an intermittent increase 
of load does not apply to the Emery machine, for the 
reason that the arrangement of supply valves and weight 
levers enables the adjustment of the balance weights to 
the variations of the load to be made with ease, quick- 
ness, and precision. In practice the valves are easily 
adjusted so as to give a continuous increase of pressure, 
and with equal ease this regular increase of pressure is 
met by the successive addition of poise weights, usually 
of the smaller size. These two functions are easily accom- 
plished by a good operator with such nicety as to keep 
the point of the indicator bar floating close to the zero 
point, and rarely vibrating more than a few hundredths 
of aninch either way, 

In the author’s opinion it is ap error to contrast the 
action of a dead-weight machine with that of the Emery 
machine. The Wicksteed machine referred to by Pro- 
fessor Barr, requiring a weight of 1 ton to balancea strain 
of 50 tons, multiplies only fifty times, and in some re- 
spects approaches closely to what may be called a dead- 
weight machine, when compared with the Emery ma- 
chine which multiplies 15,000 times between the load and 
the weight, or 300 times the multiplication of the other 
machine. Let us now consider the resistance at the 
specimen tending to move the weights in the two machines 
with the load of 43 tons mentioned by Professor Barr, 
supposing the specimen to change at the rate he mentions 
of 0.001 in. per second. The motion of the balancing 
weight weighing 1 ton will be 0.043 in. per second, if the 
motion of the lever is proportionate to the strain; to 
which must be added the resistance of the 4-ton lever 
itself. If we assume the lever resistance due to inertia 
to be equal to one-third of its weight, acting at the 
point where the movable weight is placed—an arbitrar 
assumption—then the inertia resistance of the lever will 
be as follows, The vibrating or moving load will be 
2} tons, moving with a velocity of 0.043 in. per second ; 
and the work at the specimen to give this movement 

- 2240 0.043) ? 
will mv? = 4x2 ——- X |} . In the Em 

at 4x28 x $99 i2 ) ‘as 
machine the weights required to balance 43 tons are less 
than 6 lb. ; adding 8 lb. as the equivalent of the weight of 
that part of the lever to be moved, we have 14 lb. requir- 
ing to be moved 0.02 in. per second, this distance being 
the whole extent of motion that is permitted ; the corre- 


sponding work will therefore be 4 mv? = 4 x ee x 
ea *. These two amounts are to each other as 1726 


to 1; but the leverages of the weights in the two machines 
are to each other in the inverse ratio of 15,000 to 43, or 
about 350 times greater in the Emery machine. In the 
Wicksteed machine, therefore, the specimen im order to 
move its weight and lever must do more work than in the 
Emery machine in the proportion of 1726 to 350, or nearly 
five times. 

It has already been pointed out that the movement of 
the weight lever from its position of even balance to the 
extreme limit of its motion either way can cause an exten- 


: : ‘hye 
sion or compression of the specimen of only 70,000 *- in 
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the Emery machine; but in all lever machines this 
change of length due to the motion of the weight levers 
is very much greater, and often inadmissibly so. Thua if 
the weight is multiplied 200 times, and the weight lever is 
allowed 0.4 in. of motion, which is a common proportion, 
the vibration of the lever makes a change in the length of 
the specimen of 0.4 + 200 = ,}, in., an amount that is 
entirely inadmissible in short specimens and causes very 
severe strains, 

The further statement is made that on reaching the 
climax of strain the indicator of the Emery machine 
would become stationary. This again is not so in fact; 
the indicator will not become stationary, because it is no 
longer balanced, since the strain runs up or down accord- 
ing to the variations in the stretch, depending on the rate 
at which the load is applied ; but in the case of all ductile 
specimens the load will be much reduced before breaking 
occurs, Any change in the load immediately disturbs the 
balance of the indicator. In any case the weights can be 
moved to balance the strain much more easily in a multiple 
lever machinethan in one having onlya single lever, because 
the weights in the former are much smaller and have to 
be moved through so much less distance. In the Emery 
machine the weights are smaller, and although multiply- 
ing vastly more than in any single-lever machine, have to 
be moved buta slight distance in order to be placed on the 
lever or taken off it. In the case of an absolutely dead- 
weight machine, having no leverage whatever, it is hardly 
possible with a specimen of high elastic resistance to know 
just what fraction of the last added. weight is sufficient to 

reak the specimen. Thus if the specimen is loaded to 
60,000 lb., and is expected to carry 80,000 lb. before break- 
ing, and weights are being added of 5000 lb. at a time, 
smaller weights would naturally not be used until the sup- 
— breaking strain was nearly reached. But it may 

appen that the first 5000 lb. added to the 60,000 Ib. 
breaks the specimen, in which case it would not be known 
what was the true strain at which the specimen broke, 
but only that it supported 60,000 lb. and broke under 
65,000 1b. 

Professor Barr criticises the comparison in the paper 
with a testing machine in which the load is measured by 
or of hydraulic pressure, and refers to the latter as 
one ** which every engineer allowed was exceedingly bad.” 
The author’s justification for such a comparison is the 
fact that the largest testing machine yet built in the 
United States is of this kind, having a capacity of 
1,200,000 lb., and that it has been highly praised by several 
engineers. Such a machine may justly be severely criti- 
cised, but it certainly cannot be ignored. 

Mr. Schinheyder expresses the opinion that the motion 
of the piston in the Emery machine must be greater than 
only :coo in. ; and argues that under heavy pressures the 
piston must be liable to move further, and to raake con- 
tact with the underside of the hydraulic chamber. But 
how can it be possible for the piston, having its maximum 
motion limited to 0.001 in., to touch the bottom of a 
chamber having a depth of 0.015 in. ? Surely the pressure 
of 600 lb. per square inch on the fluid may be relied upon 
to hold the thin sealing diaphragm up against the under 
surface of the piston and in close contact therewith. If 
the chamber is 0,015in. deep, and there is any consider- 
able pressure on the liquid therein, as is always the case 
even when there is no load on the platen of the machine, 
this initial pressure, and any increase thereof, will tend 
always to keep the thin brass lining diaphragms close 
against the top and bottom surfaces of the chamber, 
leaving between them a thin film of liquid having a depth 
of about 0,015in. Figures already given show that the 
motion of the piston is limited to less than 0.001 in. by 
the relation of the several moving parts of the machine, 
the greatest free motion of any part being at the point of 
the indicator bar, where it is 1.6in. In reality the motion 
of the piston is much less than 0.001 in., though how 
much less cannot be accurately ascertained. The tube 
connecting the main hydraulic chamber with the reducer 
holds less than one cubic inch of liquid, and with the full 
load onthe machine this tube would expand much less than 


io,000"" part in area, When the maximum load is put 


on, the motion of the piston in the smaller chamber or 
reducer, due pg to the motion of the indicator, and 
secondly to the yielding of the intervening parts, has been 
ascertained by actual measurment to amount to less 
than 0.0006 in., which involves a supply of liquid from 
the larger chamber and gives a motion from these 
causes to the larger piston of less than 0.000025 in., or 
about ~;th of the whole amount of motion allowed. 
But the yielding of the diaphragm in the larger chamber 
may add sensibly to this; and the compression of the 
liquid and of its small amount of contained air will give 
sensible motion. Supposing the liquid to contain one per 
cent, of air, which is a safe assumption, the entire com- 
pression of the air would permit the piston to move one 
per cent. of 0.018 in., that is 0.00018 in., the depth of the 
chamber being here taken as 0.018 in. instead of 0.015in., 
in order to allow for the liquid contained in the tube and 
smaller chamber. Thus the actual motion of the piston 
from all causes is probably not more than one-fifth of the 
0.001 in. allowed, as it must be remembered that when no 
load is on the specimen the scale is balanced with an 
initial load of from 60001b. to 80001b. on the larger 
hydraulic support, due to the weight of the load-beams 
and yoke, and the tension of the initial load springs. 

Mr. Wicksteed inquires whether the rating of the Emery 
machine has been done at different temperatures. The 


work of rating these machines has always been done at 
the ordinary temperatures existing in the workshop, the 
range of variations extending to perhaps 40 deg. Fahr. 
The experience thus far gained does not indicate that 
these changes of temperature sensibly affect the rate of 
weighing ; they do however disturb sensibly 
of the scale, 


the balance 
he total volume of liquid, if referred to 








the area of the larger hydraulic support, is equal to a 
depth of about 0.018 in. ; and its volume changes more 
rapidly than that of its containing walls. It would 
rarely vary, however, between two successive balancings 
on the same day of use, more than syhyth of its 
volume. The expansion of the air is vastly greater 
than that of the liquid; but the quantity of air is 
very small, as great pains are always taken 10 _— it. If, 
however, as above, it be supposed that the liquid contains 
lpercent. of air, and that the air changes ;4th in volume 
under the maximum change in temperature, this change 
would give a movement of 7x7}, x0.018=0.00001 in. 
If at the same time the liquid also changes its volume 
gisth part by the change of. temperature, this change 
would give a movement of 4}, x0.018=0.00003in. The 
total change of volume due to expansion or contraction of 
both the liquid and its contained air would thus cause a 
movement of the piston in the hydraulic support of 
0.00004 in. All the stay plates, fixing and pressure dia- 
phragms, must be moved an equal amount, and the load 
required for this will be the amount which the scale is out 
of balance from these causes. These, while not affecting 
the rate of the scale, constitute a disturbing element in 
the balance, the exact amount of which is not known; it 
is so small, however, that by balancing the scale between 
every test, as should always be done with a fine scale of 
any construction, even this minute source of error is 
eliminated. The arrangement of the scale in the Emery 
testing machine provides for this balancing, whenever re- 
are | in the most convenient manner. No attempt has 
been made to ascertain the exact amount of this minute but 
sensible disturbance, which is only sensible for the reason 
that the scale in the Emery testing machine is so delicate as 
to show distinctly a pressure even so small as is required to 
bend the horizontal stay plates and diaphragms through 
the above minute distance of 0.00004 in. Before beginning 
a test the scale is always balanced, not by the permanent 
action of the initial load springs, but by the small sliding 
weight on the indicator bar. 

r. Wicksteed alludes also to the statement that the 
testing machine had been rated by means of a rating 
machine ; and objects that no independent proof was 
obtained, if the latter was itself another Emery machine 
of thesame kind. It is true that the latter machine is 
one of the Emery type; but it isa lever machine, without 
hydraulic chheabore: and having plate fulcrums, which 
was rated by dead loads. This machine is absolutely 
frictionless, and the standard weights used in rating it 
were known to be true within 5 grains on each 500 lb. 
weight, and within less than 25 grains on each of 
the 2000 lb. weights employed. he use of these 
standard weights was not carried through the whole 
range of the rating machine, but only through about 
one quarter thereof. Up to this point the action of 
the machine was found to 2 perfect ; and its construction 
is such as to make it reasonably certain that its rate was 
the same throughout the whole range of its capacity. By 
means of this rating machine the pressures on the lever 
system contained in the scale case of each Emery testing 
machine are repeatedly carried throughout their whole 
range, in connection with hydraulic sup 
known area used in the rating machine. When the 
mechanism in the scale case indicates satisfactorily 
throughout its whole range, it is then connected with its 
own hydraulic support, which is set in its own testing 
machine ready for use; and then the fine standard 
weights are applied directly upon the platform of the 
machine, in order to see that the scale when thus con- 
nected balances them as it is expected to do. These loads 
are then carried up to a few thousand pounds only, inas- 
much as the handling of larger weights would be very 
difficult, and it is not necessary, owing to the previous 
testing of the scale throughout its whole range in the rating 
machine, as already explained. The hydraulic supports of 
known area, used in the rating machine, form no com- 
ponent part of this testing machine or of any other test- 
ing machine. Supposing that such a support having an 
area of exactly 80 square inches were used with this 
rating machine—not as a part of the machine, but in- 
serted in it and there subjected toa load of say 40,000 lb. 
as measured on the fulcrum plate levers of the ratin 
machine—it would then be known that there was a lo 
of 500 lb. per square inch on the support, which is placed 
in the rating machine to receive this known pressure and 
to communicate it to the small reducing chamber in the 
scale case of the testing machine which is being rated. 
The action of this load of 500 lb. per square inch 
would be carefully observed on the scale of the test- 
ing machine which is being rated. Various loads 
of known amounts are thus placed upon the mea- 
suring support which is set in the rating machine; 
and the effects of these various loads per square inch 
are then noted on the scale of the testing machine 
which is being rated. These loads of known amounts, 
being applied to known areas, show the action of 
the testing machine up to the highest pressures ever 
reached in it; and the endeavour is to make the scale 
show by its weight and indicator always in the same 
proportion for all loads or pressures put upon the fliquid. 
The pressures in these tests are carried from the lowest, 
when there is no load on the platen of the testing machine, 
up to the highest load that will ever be put upon it. The 
testing machine scale is thus rated by actual known pres- 
sures on the liquid used in its own reducing chamber, 
throughout the entire range of pressures which are ever to 
come upon it. Ifnowthe hydraulic support placed in the 
rating machine in a given test were just one-tenth the area 
of the hydraulic support to be used in the testing machine 
which is being rated, then a load of 60,000 Ib. in the 
rating machine would correspond with a load of 600,000 lb. 
i testing machine, as regards the pressure upon the 
guid. 

rofessor Unwin having had the advantage of pre- 


rts of accurately | h 


viously examining one of the Emery testing machines in 
use, his comments thereon, being based on actual observa- 
tion, do not require criticism. His allusions to the 
delicacy and accuracy of the Emery machine, as con- 
trasted with the best attainments of the simple lever 
machine, show a full appreciation of the mechanical con- 
ditions involved ; and he is undoubtedly correct in his 
conclusion that in testing machines ‘the higher the 
multiplying power the better.” 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—Considerable activity has continued to prevail 
in steam coal. The best qualities have made 11s. 3d. ; 
second-class coal, 10s. 6d. to 10s. 9d.; and best Mon- 
mouthshire, 9s. 9d. to 10s, per ton. The demand for 
household coal has continued good, and the local trade is 
— to benefit from strike difficulties in the York- 
shire coalfield. No. 3 Rhondda has been firm at 10s. to 
10s. 3d. per ton. Patent fuel has shown a good tone, and 
coke has continued indemand. Spanishiron ore has been 
in active request, a recent advance in prices being fully 
maintained. The manufactured iron and steel trades are 
in a satisfactory condition ; the local works are generally 
busy, and a healthy tone prevails. Heavy section steel 
rails have made 4/. to 41. 5s., and light section ditto, 
41. 15s. to 5/. 7s. 6d. per ton. 


The Electric Light at Exeter.—The Exeter Town Council 
has considered a report from a special committee on 
electric lighting. The committee opened tenders for 
lighting the selected district by electricity as‘follows: 
Exeter Electric Light Company, 55 arc lamps, 1200 
candle-power ; 19/. 17s. 6d. ; wires, 3/, ; total per lamp per 
annum, 22/. 17s. 6d. Messrs. Allen and Son. Taunton, 
65 arc lamps, 1200 candle-power (Thomson-Houston)— 
overhead, per lamp per annum, 24/,; underground, 
281. 10s. ; Brockie, Pell or Pilson Joel, 1000 candle-power, 
211. and 25/. 10s. respectively. Messrs. Newall and Co.— 
Thomson- Houston, 1200 candle-power, overhead, 23s. 10s.; 
underground, 27/. 10s.; Brush, 2000 candle-power, 
251. 10s., and 297. 108., respectively. Messrs. Sharp and 
Kent, 2000 candle-power lamps, 35/. and 40I. nglo- 
American Brush Electric Light Corporation (Limited), 
2000 candle-power lamp, overhead, 437. per annum. The 
whole of the above figures were on a seven years’ basis. 
The committee pointed out that the lowest tender repre- 
sented a cost of 1486/. 17s. 6d. per annum, while the pre- 
sent cost of lighting the same district by gas was, according 
to the surveyor’s report, 666/, 11s. 8d. aving regard to 
the large increase in the cost, as compared with that of 
gas, the committee did not recommend that any of the 
ee should be accepted. The council concurred in 
this, 


Routh Dock.—The steamer Universal, with 1750 tons of 
iron ore for Messrs. Crawshay Brothers, came into the 
Roath Dock at 10 am. on Friday. She commenced 
discharging at noon, and finished at 10 a.m. on Satur- 
day, the actual time occupied in discharging being 164 
ours. 


Briton Ferry.—On Monday the tin-house of the Villiers 
Tinplate Works was started. The first sheet of tin was 
made by Mr. W. P. Struvé, the chairman of the company. 
The pots used are automatic, patented by Messrs, Taylor, 
Struvé, Eaton, and Price. It is expected that a general 
start will be made in about a month, 


Ebbw Vale Steel Coal and Iron ona (Limited).—In 
the Queen’s Bench division of the High Court of Justice 
on Monday (before the Lord Chief Justice and Mr. 
Justice Grantham, sitting as a divisional court), the case 
of the British Steamship Company v. the Ebbw Vale 
Steel, Coal, and Iron: oc po Alec peg come on for 
hearing. It was an appeal on alf of the Ebbw Vale 
Company from a decision of the county court judge of 
Newport. Mr. G. Thomas appeared in support of the 
appeal, and Mr. E, Harrison appeared for the steamship 
company in support of the county court judge’s decision. 
Mr. Thomas stated that two steamships, the Dunholme 
and the Ancient Briton, both laden with iron ore, were con- 
signed to the defendant company. The Dunholme arrived 
first and was moored at the defendants’ wharf—the Vic- 
toria Wharf—and the Ancient Briton, which arrived alittle 
later, was moored outside the Dunholme, which had 2000 
tons of ore on board. The Dunholme was not ready to 
leave the wharf till March 22, when she could not << 
away owing to the Ancient Briton being ‘‘ neaped.” The 
owners of the Dunholme accordingly sued the Ebbw Vale 
Company for damages for negligence in not having 
moved the Ancient Briton in time, so that the Dunholme 
might get away as soon as she had discharged her cargo. 
The Ebbw Vale Company denied their liability, but, if 
liable, it was agreed that the damages should be 20/. The 
county court judge, after hearing evidence found that 
there was negligence on the part of the defendant com- 
pany, and gave judgment for the damages agreed upon 
in favour of | the defendants. Mr. Thomas now submitted 
that the county court judge, was wrong. Without calling 
upon Mr, Harrison the Lord Chief Justice said it was a 
question of fact, which was entirely within the cognisance 
of the county court judge, who found that there was 
negligence on the part of the Ebbw Vale Company. The 
appeal must, therefore, be dismissed. Mr. Justice 
Grantham concurred. 


Pembroke Dockyard.—The Lords of the Admiralty pro- 
se to erect an iron pier on a ridge of rocks contiguous to 
embroke Dockyard. ‘The necessity for the pier was 
demonstrated during the summer manceuvres, the present 
facilities for coaling vessels being extremely primitive. 
The pier will also effect savings in connection with the 
transit of materials used in the building of vessels. 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPiteD By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, 


The number of views given in the Specification Drawings is stated 
in each case the price ; onire none are mentioned, the 
Specification is not illustrated, 

Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 88, Cursitor-street, 

meery-Lane, E.C., et peri , or ter, 
amount bff ede postage, addressed to H. BR LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 


ven, 
Any person may at any time within two months from 
advertisement of the acceptance of a complete specification, 
ive notice at the Patent Office of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 
FURNACES. 

17,081. H. Le N. Foster, Jarrow-on-Tyne, Durham. 
Improvements inor relating to Valves for Regene- 
rative or similarly Constructed Furnaces. (8d. 1 Fig.) 
December 12, 1887.—This invention relates to the substitution 
of slide valves for the butterfly or mushroom valves usually em- 
ployed. Of the set of valves a", a, a3, a4, two valves are provided 
in the usual position in each of the flues }!, b?, that is, one above 
and the other below the branch flues c', c2, through which the 
gases are admitted to or escape from the passages b!, 63. The 
valves a!, a* are shown closed, and the valves a, a* are open; 
the gases passing from passage c' into the vertical passage 6! have 














their course diverted downwards, whilst the escaping gases enter- 
ing passage b? from above, have their course diverted into the 
branch p ec?, By reversing the position of the valves, the 
direction of the currents through the passages will be correspond- 
ingly reversed. In order to operate the valves simultaneously, 
the valves in the passage b' are arranged exactly opposite re- 
spectively to the valves in the passage b?, and the valves are 
coupled in pairs as shown by connecting the spindles d', d? of the 
valves a, a* together, and the spindles d*, d* of the valves a°, a* 
together. The valves may be operated by means of hydraulic 
cylinders e', e?, e*, e4, provided with plungers f', f*. (S 
Sepember 14, 1888). 


7168, 


many.) for ing, Calcining, Bu: a 
Drying, or otherwise Subjecting rials to Heat. 
{8d. 7 Figs.) May 14, 1888.—The floor of the furnace B consists 


of a series of fixed steps d alternating with horizontally recipro- 
cating slides b. The slides b to b6 have a to-and-fro motion im- 
parted to them simultaneously from a motor K through connecting- 
rods h and levers i+. The material to be acted upon passes from 


the preliminary drying floor C into the charging throat a, at the 
bottom of which is situated the first slide b, so that as this moves 
forward into the furnace, it conveys the portion of material lying 
immediately upon it yon F the opening peewers ie wall c of 

n the 


the throat @ and the step 6 into the furnace. backward 
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motion of the slide, the material lying upon it will be prevented 
from moving back with it by the back wall of the throat a, and 
consequently the front portion of the material will be pushed 
over the edge of the slide, and will fall on to the step d below. 
On the slide b again advancing, it pushne the material lying on the 
step d down onto the next slide 5!, and on this slide moving back- 
ward a portion of this material is made to fall over on to the next 
step d!,andsoon. The material is thus made to travel in thin 
layers over the slides b and steps d from the charging throat a on 
to a reciprocating plate e, whence it passes through the hopper f 
into the receptacle g. A gas producer A supplies carbonic oxide 
gas through openings / into the furnace chamber, where it mixes 
with and enters into combustion with the previously heated air. 
(Accepted August 18, 1888). 


GAS PRODUCERS. 

10,205, H.C. Bull and Co. and H. C, Bull, London. 
Improvements in or Connected with Gas Producers. 
(8d. 3 Figs.) July 21, 1887.—The fuel is placed and converted 
into gas in the vessel A ; B is the steam superheating vessel. C is 

he e which forms the communication between the two 
vessels. This communication is continued in an upward direction 
in the vessel A, and in the vessel B to the bottom of the same. The 
vessels A and B are cylindrical, and their shells consist of an outer 
casing of brickwork @ and inner casings 6 of firebrick. The vessel 
A has a conical retort d provided with a charging mouth d'! 
arranged go as to leave an annular space between the retort and its 
mouth. From this space the gases evolved in the retort are led 
away by a pipe d? to an ordinary hydraulic main d3, The retort d 





issupported by diverging walls e; f is the charging door, and g the 
door for discharging cinder and ash. Air is admitted to the vessel 
A for the ae of blowing up by a valve kh. The exit of the 
gas made in the vessel A is controlled by a valve ¢. Mains /' and i! 
respectively supply air to the vessel A and lead away the gases 
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made in it. The whole of the vessel A is raised above the level of 
the surrounding floor and is ay og on columns E. By this 
means the cinder and ash can be discharged from the vessel A 
directly into trucks. All the operating mechanism is controlled 
and arranged upon a platform K placed level with the upper 
structure of the vessels A and B. (Sealed August 31, 1888). 


14,325. H, C. Bulland Co. aad H.C. Bull, London, 
Improvements in or Connected with ratus for 
| Ney garners, Wore U “Produ whe. 
Figs.) October 21, 1887.—The gas producer A is of pee 
form provided with a bar grate c. A vessel B is placed vertically 
above’ the gas producer and serves as a sediment-depositing 
vessel. The fuel is fed to the producer through a tube a! within this 
vessel. Two tubulous vessels D, D receive the gas from the pro- 
ducer, and a third tubulous vessel E serves as a water-heater. e 

duct tion pass through the tubes of a vessel F to 
or burning the gases. The 
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upper portions G of the three vessels D, D, E are used as a steam 
chamber and superheaters or dryers, and communicating with 
each other, and also with the upper portion of the iment 
collector B by pipes. The water is introduced into the bottom of 
the centre vessel E, thence down through the sediment collector 
B to the lower portion of the two outer vessels D, D, whence it 
flows by pipesé back into the ey om portion of the central vessel 
E. The steam generated passes first into the steam of the 
yessel B, and thence to the drying portion G of the three tubulous 
vessels, whence it is drawn off for use. (Accepted August 25, 
1888). 


OBTAINING METALS. 


8426. J. B. Thompson, London, and W. White 
Cheshunt, Herts. Improvements in the Manufacture 
of Sodium and Potassium and Apparatus for the 

[6d.} June 11, 1887.—Dry sodium carbonate is mixed 
with tar to form a paste which is raised to a dull red heat ina 
crucible to drive off all volatile matters. The residue is then 
calcined in a fireclay retort and the sodium is condensed in an 
air-tight chamber. (Sealed July 13, 1888). 


J. B. Thompson, London, and W. White, 
Cheshunt, Herts. Improvements in the Manufacture 
of Aluminium and its Alloys and Apparatus for the 
Pur [6d.] June 11, 1887—This invention has for its 
object the economic reduction of aluminium from its halogen 
salts, when sodium is used as the reducing agent, by preventing 
the explosive reaction of the sodium, This is effected by first 
intimately mixing the salt to be reduced with the sodium when 
the latter is just at melting point. (Sealed July 6, 1888). 


9389. C. A. Burghardt and W. J. Twining, Man- 
chester. Improvements in the Production of Alu- 
minium, [6¢.} July 2, 1887.—The improvements consist in the 
use, in the production of aluminium as a bright deposited coating, 
of a bath prepared by addin jum cyanide and sodium 
bicarbonate <n bicarbonate to a solution of aluminate 
of sodium or inate of potassium, boiling the solution, and 
further treatment with hydrocyanic acid gas or a solution of the 
same. (Sealed July 13, 1888). 


9706. J. B. Clark, Bristol, and the Panther Lead 
Company, London, Improvements in Condensing 





and Separating Lead Fume and A atus there- 
for. (8d. 2 Figs.) July 11, 1887.—The le ‘ume is caused to 
pass from the flue through a series of condensing chambers 
charged with coke, wood, or equivalent material continuously 
washed with a stream of water which traverses the — 
chambers in a direction opposed to that of the fume, (Se 
July 20, 1888). 

10,199. H. C. Bull and Co. and H. C. B London. 
Improvements in Electro-Metallurgical 
an tus therefor. [lld. 12 Figs.) July 21, 1887. 
—Plumbago crucibles A arranged in a regenerative gas furnace L 
form the anodes and plumbago rods E form the cathodes. The 
crucibles are arranged in pairs; one crucible A is provided with a 
porcelain cover C, and is filled with common salt, which is main- 
tained in a fluid state by the heat of the furnace. A carbon ring 
D (made of copper in the case aluminium is the metal to be 
obtained, in which case the cathodesare also of copper) hangs down 
from the porcelain lid. The second crucible B contains chloride of 
aluminium, and the heat applied to this crucible causes a steady 
stream of the vapour of the chloride to pass through a pipe F into 
the top of the first crucible A, where it comes in contact and com- 





bines with the metal (sodium) produced by electrolysis in crucible 
A. The aluminium sinks to the bottom of the crucible A. The 
chlorine gas liberated from the liquid rises and is led away by a 

ipe K! toa main K. A jet of pure hydrogen, produced by 

ringing steam into contact with some of the condensed vapour of 
sodium in the crucible A, is introduced by a pipe H' and serves to 
facilitate the reduction of the vaporised chloride of aluminium. 
The crucibles A are manipulated by means of tongs m* carried by 
a frame M M! on a truck M2 (Figs. 2and 3), The crucibles Bare 
charged froma hopper P? carried by an overhead railway P (Fig. 4). 
In the apparatus ye in Figs. 5 and 6 a number of electrolytic 
crucibles A only are arranged in the furnace L, The chloride of 
aluminium is produced in retorts arranged at the ends of the 
furnaces, Pipes G serve to lead off the surplus gases. ( 
September 7, 1888). 

10,206. H.C, Bull and Co. and H.C. Bull, 
An yg ty Process for Extracting Metals 
their 


from 
and Apparatus therefor. [lld. 6 Figs.) 
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July 21, 1887.—A is the reducing shaft of known type and pro- 
vided with a cup-and-bell charging device a’ ; a? is a hollow water 
casing. The two open-hearth furnaces B are arranged on each 
side of the centre line of the shaft A, and communicate with the 
latter by covered brick-lined passages 6. The open-hearth fur- 
naces each comprise a movable cover ¢, a body cl, and a removable 
bottom 2 ; the bottom c? is supported by screw jackse. Lime is 
introduced into the furnace through the door g; h is the tapping 
spout of the furnaces; i and & are respectively the hot air and 
hot gas mains (from the gas producers C, and air stoves D) from 
which alternate es i' and k! (Fig. 2) for gas and air are led 
into the furnaces. The lime is made from limestone in calcining 
ovens G. Furnaces N are provided to smelt the spiegeleisen re- 
quired for use in the furnaces B. A hydraulic crane F is provided 
for manipulating the casting ladles f! and for removing or replac- 
ing the covers of the furnaces B. (Sealed August 31, 1888). 


421. H. R. Lewis, London, and C. B. Phillips, 
Chester. Improvements relating to the Extraction 
of Metals from Refractory, Complex, and other Ores, 
{1ld. 2 Figs.] January 10, 1888.—This invention relates to the 
extraction of the gold and silver from auriferous or argentiferous 
ores, with or without the simult production of pig iron or 
alloys of iron, by reducing such ores in a blast furnace together 
with manganese or ne ores with suitable fluxes. The 
improved blast furnace (Fig. 1) comprises a solid hearth crucible 
A which is placed ona stone foundation B and is surrounded by 
an outer casing C of firebricks,so that the weight of the furnace 
on its interior lining does not rest wholly on the crucible but is 











distributed over the casing C and the crucible. Fireclay is 
rammed in between the crucible and the casing, and under the 
crucible to prevent the escape and loss of the molten metals in 
case of fracture of the crucible. The base B rests upon an iron 
plate E supported by short columns F, G is the tap hole for the 
slag ; H is the tap hole for the iron, and I is the tap hole for the 
auriferous and argentiferous lead. K, K are the tuyeres. In 
the apparatus shown in Fig. 2 the crucible A is encased with iron 
as at R and is placed directly upon the iron plate E. The crucible 
may be readily removed and replaced, as the entire weight of the 
furnace from the tuyeres upwards is supported by the columns L, 
entablature M, and the iron casing P. (Accepted August 25, 1888), 


MANUFACTURE OF IRON AND STEEL. 


8968. J. Toussaint, Brigg, Lincoln. Improvements 
in the Manufacture of Iron and Steel. [6d.) June 23, 
1887.—The improvements consist in the employment of fatty 
matters in the manufacture of iron and steel. The fatty matters 
are thrown into the molten metal, and serve to ‘‘ destroy the 
oxides.” (Sealed July 18, 1888). 


9316. R. A. Hadfield, Sheffield. Improvements in 
the Manufacture of Steel. (6d.) June 30, 1887.—The 
improvements relate to the manufacture of self-hardening and 
other steels from common iron (such as decarburised or cut iron) 
in combination with alloys containing carbon, silicen, er ee 
and manganese, and also chromium when required. (Sealed 
July 18, 1888). 


9782. R. K. Boyle, London. Improvements in 
Treating Metals for Mod g, Hardening, or Alloy- 
ing the same, 7 fr more Es ny to the 
Case-Hardening of Iron and Steel. [8d. 1 Fig.) July 
12, 1887.—The metals to be treated are subjected to clectric 
fusion or electric action in the presence of the modifying agent 
employed, so as to cause the metal to take up the modifying agent 
to the desired extent. The metal may also be caused to give up 
carbon in the presence of a suitable modifying agent. (Accepted 
June 9, 1888). 


MANUFACTURE OF CHEMICAL PRODUCTS, 


8922. W. N. Hartley, Monkstown, Dublin Co., and 
Ww. E. B. ——y~¥ London. Ls eh ee in 
the Manufacture or Preparation of Cobalt Sulphate 
and its Separation from other S' (6d.] June 
22, 1887.—Cobalt ore or crude oxide of cobalt is mixed with 
sulphur or pyrites, the whole finely ground, and maintained at a 
red heat until oxidation is complete. The cobalt sulphate is then 
dissolved by treating the mass with water, leaving an insoluble 
residue of sulphate of lime. (Sealed June 29, 1888). 


11,821, Professor T. Schloezing, Paris. 
of Chlorine from Solutions of Chloride of Magnesium, 
{8d. 8 Figs.} August 31, 1887.—The improved kiln illustrated in 
the figures has for its object the production of anhydrous chloride 
of magnesium in a granular state from a precipitate of the solu- 
tion of the salt. The precipitate is introduced at the top; the 
solid substances gradually descend in the kiln whilst the air tra- 

one of the 
as follows: 


verses it from bottom to top and escapes finally b 
apertures in the top part. The heating is effecte 








sWie2 , 
The masonry of the kiln is formed above the exit doors to the 
top ef three concentric shells. The interior shell constitutes the 
kiln proper. The second shell surrounds the first, leaving between 
the two an annular space which is divided into a number of equal 
compartments A by vertical partitions. The third or outer shell 
surrounds the second one eo as to leave an annular space which is 
divided by vertical partitions into as many compartments B as 
there are compartments A. The compartments B contain bricks 








arranged to form magazines of heat ; they receive the flames of a 
furnace or of a combustible gas forced in with air which descend 
through the chambers and yield their heat to the bricks, then 
pass out of the compartments B by means of flues G crossing the 
third shell, and then goto the common chimney flue M. Gas is 
supplied by a pipe C, compressed air by a pipe D, and the com- 
bustible gaseous mixture is directed by an apparatus E alternately 
with one or other of two contiguous compartments B. (Sealed 
September 7, 1888). 


14,906. C. Fahlberg, Selbke-Westerhusen, Germany. 
Improvements in Apparatus for the Production of 
horus Trichloride. [8d. 2 Figs.) November 2, 1887. 

—This invention has for its object to enable phosphorus trichloride 
to be made from yellow phosphorus in metallic vessels. The iron 
retort A is provided with a steam jacket a. The phosphorus is 
supplied from a vessel B in which is a steam-heating coil 0; the 
flow of phosphorus is controlled by a valve i of asbestos. The 
vessel B is filled to about one-half with water, and then charged 
with yellow phosphorus. Steam is then admitted to the coilo and 





the jacket a, and after the phosphorus has been melted, a portion 
of the same is allowed to run into the retort A. The chlorine gas 
poesane’, purified and dried by suitable means, is then conducted 

y a pipe ¢ into the retort. The temperature within the retort is 
regulated by checking the influx of chlorine, and by shutting off the 
steam from the steam jacket a. The admission of cee gree is 
controlled according to the colour of the vapours visible through 
the sight glasses ¢, e!. The phosphorus trichloride is condensed 
in the refrigerator C, and flows off continuously through the pipe q. 
(Accepted August 18, 1888). 


17,050. W. H. Beck,London. (P.deLachomette, Lyons, 


France.) New or Improved Pri and Apparatus 
for the Manufacture of Sulphite and Bisulphite of 
Ammonia, [lld. 2 


] December 10, 1867.—The ay of 
this invention is to utilise the sulphur contained in crude illumi- 
nating gas and in the crude ammoniacal liquor from gas works 
for the production of sulphite and bisulphite of ammonia. a isa 
suitable eae for distilling the ammoniacal liquor so as to 
produce dry ammonia, which passes off by a pipe a'!. 0b is a fur- 
nace for the production of sulphurous acid by roasting the oxides 
of iron which have been used for purifying crude ammoniacal 
liquors from gas works or crude illuminating gas. Air is supplied 
to this furnace under pressure by a fan c, which should also be 
capable of drawing away the sulphureus acid gas formed by the 














combustion of the sulphur, and of forcing it into the tank or vat 
where the salt is formed. The sulphurous acid gas is conducted 
from the furnace 6. The ammonia and sulphurous acid gases are 
conducted by separate pipes a! and b' into a saturating vat d con- 
taining water. The two gases combine in this water and form 
sulphite of ammonia which immediately dissolves, and the liquid 
becomes heated by the reaction; this rise in temperature raises 
the point of saturation of the liquid. When the liquid issaturated 
in the saturating vat d, water is added on the surface and the 
heavier saturated liquid is drawn off through the pipe h into the 
crystallising vat ¢, where the crystals are deposited by the cooling 
which then takes place. The' mother liquor is returned to the 
saturating vat d at the same time as the water intended to replace 
that of crystallisation. Inthis waythe manufacture is carried on 
continuously. (Sealed September 14, 1888). 


MISCELLANEOUS. 


6978. W. Boucher, Newnham, Gloucester. Im- 
provements in Buffers for Railway Vehicles. (8d. 
11 Figs.) May 12, 1887.—The improved buffer carries its cushion- 
ing springs within itself, so that it is complete in itself and inde- 
pendent of the vehicle to which it is attached. (Sealed June 1, 
1888). 


9256A. J. L. Yuly and H. W. Andrews, Southsea, 
Hants. Improvements in the Construction of Ex- 
pand: Pulleys. (8d. 4 Figs.) June 29, 1887.—The frame 
@ is provided with as many slots } as there are segments c in the 
rim of the pulley. Working in these slots are nuts d with screws 
e provided with bevel pinions f gearing with the bevel wheel g, 
having attached to it a long boss or sleeve h, which fits and turns 
easily upon the shaft 2, and to which is keyed a handwheelk. On 


















turning the handwheel k, the bevel wheel g, pinions /, and screws 
é are rotated, causing the segments c attached to the nuts d to 
advance towards or recede from the centre of the pulley simulta- 
neously, thus diminishing or increasing the diameter of the work- 
ing face of the pulley. The face of the pulley is covered with an 
india-rubber ring m fastened to the centre of each segment. To 
increase the diameter of the pulley still further there are attached 
to the back of the nuts d other arms 0 and segments p covered with 


an india-rubber ring & When the belt is running on the inner 
ring, the arms o are detached from the nuts d, and brought into 
the centre and held by means of set screws in the holes t, thus 
preventing the outer rim from being expanded when the inner 
= a increased in diameter, and vice versd. (Sealed July 13, 


os 


9804. A. J. Boult, London. (7. Cuervas-Mons, Madrid.) 
Improved Method of and Apparatus for Protectin 
the Hulls of Vessels, [6d.) July 12, 1887.—The hull is 
encased in an envelope of impermeable flexible textile fabric, 
nue itself exactly to the plates of the hull. (Sealed July 

. b 


11,799. R. Wyllie, Warrington, Lancaster. Im- 
ovements in and Connected with Apparatus for 
Ammoniacal Liquors. (8d. 8 Figs.) August 


31, 1887.—The i Ayo comprises a casing A in which are a 
number of alternate trays B, C in the upper portion, and trays D 
in the lower portion of the hag mages he chloride of ammonia 
enters the uppermost tray by the pipe E and flows over the 
serrated edges of one tray B into the next tray C, and 
from C to B, and so on through the whole series in finely 














divided streams. Milk of lime is introduced by the pipe G 
The combined liquors flow into the first of the trays D 
and from one tray to another by the pipes K. The chloride of 
calcium leaves the apparatus by the pipe H. The heating fluid 
(steam) passes up the apparatus in the reverse direction to the 
downward flow of the liquor. The steam enters the apparatus by 
the pipe F and 8s through the pipes I of each tray D. The 
exit orifices of the pipes I are arranged horizontally, so that the 
liquor is caused by the issuing steam to assume a circular motion 
about the centre of the apparatus. (Sealed September 14, 1888). 
17,047. F. King, London. Improvements in Secon- 
dary Batteries. (8d. 5 Figs.] December 10, 1887.—The 
whole of the negative ror are connected together by a metal 
strip or bar, and are further provided with feet so that short- 
circuiting through accumulation of active material at the bottom 


of the containing cell is avoided, and the whole of the _ of 
a ion can be readily removed. (Sealed July 13, 
1888). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the Vay time, and 
reports of trials of patent law cases in the Uni States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





A Naw Licut.—A new light has been patented by the 
well-known firm, Messrs. Braby, for illuminating public 
works, The apparatus used is made up primarily of a 
twin cylinder. One chamber is for water and the other 
oil, and in each space is left for compressed air, which is 
introduced by a small hand pump. In producing the 
light the compressed air is first brought into play, and 
then the oil. The air meets the oil at the burner and 
forces it into a combustion chamber. To it a light is 
applied and a flame of about 2500 candle-power pr uced. 
A coil immediately above the combustion chamber, filled 
with water, is, in course of a few minutes, heated to a 
sufficient degree to raise steam. The steam, mixing with 
the oil, does the work of the ate air, which is 
thereupon dispensed with. The light, like others, must 








have a name, and it is to be known as the Ne Plus Ultra. 
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SLOTTING MACHINE 
CONSTRUCTED BY MESSRS. WILKINSON. AND LISTER, ENGINEERS, KEIGHLEY. 
(For Description, see Page 450.) 


ENGLISH AND AMERICAN BRIDGES, | the peculiarities in the rolling stock ; for the con- 
No. I. ditions and requirements of the traffic are not the 
By T. F same in America as they are in England or in 
y +. CLaxton Fiprer, M. Inst. C.E. most European countries; and he will be quite 
; 1, Everyzopy knows that the railway system has, | content to believe that each community has by this 
- some reason, been worked out in the New| time discovered what is best suited to its own par- 
; orld upon lines very different from those fol- | ticular wants. 
— in the Old; and the peculiar features of But the bridges upon Transatlantic railways differ 
ee locomotives, cars, and railway bridges from our own quite as widely as the engines or the 
je come so familiar that they have ceased to cars, and in this important matter the divergence 
Tae — curiosity as to their origin or raison |can hardly be explained in the same way; for in 
pees - nd if any one takes the trouble to inquire | designing the superstructure of a bridge the leading 
Me € matter he soon finds an explanation which | requirements are practically the same whether the 
ems to be quite sufficient to account for most of | bridge is to be erected in England or in America, 








and it is not easy to see why a form of iron girder 
which is good for one country should not be equally 
good for the other. 

It is true that there are certain local conditions 
to be consulted in the design of every bridge, but 
these variations occur in all countries alike, and 
cannot be said to touch the question ; for if two 
designs were prepared independently for the same 
site—the one by an English and the other by an 
American engineer—it is almost certain that we 
should see in them the characteristic differences 
that usually distinguish the bridges of the two 
countries. 

In view of this marked divergence of practice it 
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will perhaps be of some interest to inquire whence 
it arises and what it means—how far it is due to the 
mere influence of tradition, or to the effects of the 
respective systems under which bridges are de- 
signed and executed in each country, and how 
large a residue of it may be taken as representing 
a real difference of opinion as to what is best ; for 
in the open markets of the world it is certain that 
only the fittest will survive in the long run. 

2. To discover the origin of this difference of treat- 
ment we must look back over the earlier history 
of bridge construction, and we shall find that in 
each country its development has been greatly 
influenced by the primitive types and ideas in 
which it had its commencement. 

In England the simple beam appears to have 
formed the parent idea from which iron girder 
construction has been developed. At first the 
beam was made of cast iron, and the necessary 
transverse strength was obtained by adopting a 
flanged form, which was afterwards reproduced in 
the wrought-iron girder of I section, with such 
altered proportions as were required for the new 
material. The plate girder underwent several 
modifications, and in the tubes of the Britannia 
Bridge it was supposed to have reached its highest 
perfection ; but in due time the plate web was 
replaced by Warren or lattice bracing, and when 
the lattice was designed with wide and deep panels 
the structure had so changed its appearance that 
it now seems to bear a closer resemblance to a 
modern American truss than to the original beam, 
although the family likeness is still traceable in its 
details and in the manner of its censtruction. 

But in the mean time American engineers had 
commenced from a different starting point, and 
with different materials ; for at first they were con- 
strained to use timber pretty largely in the con- 
struction of their bridges, and they succeeded in 
crossing spans of considerable width by framing 
together trusses of timber work, or of timber and 
wrought iron in combination. These skeleton 
frames were worked out into a number of ingenious 
forms, which were afterwards reproduced in the 
construction of wrought-iron trusses; but, by a 
process of natural selection, the mere eccentricities 
of design have been eliminated, and the arrange- 
ment of the framework has settled down into two 
or three favourite forms, which, in their outline 
and in their main principles, differ but little from 
corresponding varieties of the English lattice girder. 

3. The two lines of progress have therefore con- 
verged towards the production of at least one form 
of modern bridge construction which in both 
countries is very commonly adopted for moderate 
spans; but in both countries the influence of the 
parent idea has always been visible, and has ex- 
tended itself to almost every branch and detail of 
constructive design. 

The American girder has always been dis- 
tinguished by that principle of subdivision of 
function which belonged to its tirst conception as a 
truss. In designing the truss the duty of resisting 
the transverse bending strain was not considered as 
an indivisible whole, but,each member of the truss 
was treated simply as a tie or a strut, having its 
own elementary function to perform and nothing 
more ; and if each member did its duty the whole 
truss might be relied upon to do its duty likewise. 
The same principle was applied to the general 
arrangement of the structure: the main trusses 
were only designed to resist the stresses in the 
vertical plane, and were not expected to do any- 
thing else, while the racking or horizontal forces 
which may have to be encountered in securing the 
due stability of the structure were met by other 
and independent means. For, whenever it was 
possible, the main trusses were made deep enough 
to admit of overhead bracing, and being united 
also by bracing at the lower edge, their thin and 
spidery looking members were thus effectually 
held, at top and at bottom, between a pair of hori- 
zontal girders which took their bearing at the ends 
upon the rigid ‘‘ portals” which were erected at 
the two ends of the bridge. Thus the whole 
structure might be made perfectly rigid in every 
direction, even if the constituent members were 
only united by ball-and-socket joints ; and there- 
fore no attempt was made to add to the stability 
of the bridge by any rigidity in the connections. 
Of course the struts were designed with a due 
regard to the liability of buckling, but they were 
not generally designed to act as stiffeners, while 
the tension members were universally treated as 
simple ties, and were formed in the most economical 








manner of rolled bars with swelled heads and eyes ; 
and the several members of the truss were con- 
nected together at each intersection by the simple 
expedient of a single pin. 

But while Americans were thus building up their 
design by a process of composition, Englishmen 
had been travelling towards the same goal by the 
opposite process of analysing the functions of the 
girder considered as a huge beam, With them the 
“‘subdivision of function” had its beginnings in 
theory rather than in practice, and in practice it 
has not been carried to so great an extent. In 
theory they believe in it, but they are not quite 
content to rely upon it altogether. 

The original plate-girder fulfilled in itself all the 
functions of a solid beam, both in resisting the 
bending aud shearing stresses, and also in main- 
taining its uprightness as against any lateral or 
racking forces, the latter being provided for by the 
employment of end pillars and of stiffeners applied 
to the web ; and when the plate-web was replaced 
by lattice bracing they still sought to preserve the 
same character of solidity by the same means. In 
each main girder the upper and lower members 
were still ‘‘ flanges,” and the lower flange formed a 
broad table, which seems to have been regarded as 
an indispensable feature affording a stable base to 
the structure, whose sides were stiffened as before, 
either by introducing special vertical stiffeners in 
the lattice or by making use of the web members 
for the same purpose. The diagonals of the lattice 
were regarded as resisting the ‘shearing stress” 
of the beam, and the members in general exhibited 
a common family likeness to the parent type in 
their details and connections, and were formed by 
rivetting together certain combinations of plates 
and angle irons similar to those employed in a 
plate girder. 

4. It would be easy to trace the effects of the same 
inherited traditions in other branches of bridge 
construction, and also in other departments of con- 
structive art; but, confining our attention to the 
design of girders, we may notice that although the 
English method of treatment has naturally led to 
some other and collateral results—such as a pre- 
ference for a very moderate depth of girder—yet 
of late years there has been a growing convergence 
of opinion as to the best depth and proportions, as 
well as in regard to the general outlines of the 
truss, so that the chief difference that is now to 
be observed is confined to those details of con- 
struction whose character and origin have just been 
discussed. 

These details, however, are a matter of no small 
importance ; and, apart from the mere influence of 
a blind tradition, we must go on to inquire what 
valid reasons can be adduced in favour of one or 
the other type of construction, whether on the 
ground of economy or on that of strength or 
stability ; and we must look at these questions 
from the manufacturer’s point of view as well as 
from the engineer's. 

5. But this compels us to take into account another 
fact in the history of bridge construction, which 
appears to be connected with those already men- 
tioned, and which has exerted a good deal of in- 
fluence. It has already been remarked that a vast 
amount of ingenuity has been expended in America 
in working out the numerous forms of truss which 
are producible by different combinations of struts 
and ties. Of course their name is legion; and 
of course each inventor believed that his particular 
arrangement possessed some substantial advantage, 
although its value, as marking a real advance in 
the art, may be left as an open question. The 
result, however, was that every joint and detail of 
a truss became the subject of so many patents that 
it was difficult to design a bridge without con- 
flicting with them at some point, while each bridge- 
building firm found it necessary to have its own 
patented specialité. 

In England the bridge designer has not been 
hampered by such considerations ; but in other in- 
dustries we know that a similar difficulty has had 
the effect of throwing the design into the hands of 
competing manufacturers, and it is possible that in 
America the same reasons may have conduced 
largely towards the institution of that system of 
bridge competition which exists there, and hardly 
anywhere * sty 

But whatever causes may have led to this 
system, it has certainly had a great influence in 
shaping the course of bridge construction ; and it 
will be necessary to consider some of its conse- 
quences, and to discuss the guarantees which it 





seems to afford for the stability and the economy 


of the bridge. For the present we may just note, 
in passing, how the matter stands in this respect as 
between the respective systems. 

In England, as we all know, the design is in 
the hands of the engineer; in determining the 
form of the bridge and the stoutness of its mem- 
bers, he has to reconcile the conflicting require- 
ments of strength and of economy, according to 
the best of his judgment, subject perhaps to the 
occasional pressure of financial limitations, on the 
one hand, and the control of Government authori- 
ties on the other. But in America the design is 
very often in the hands of the manufacturers. 
The economy then takes care of itself, because it is 
effectually guaranteed by the keenness of the com- 
petition, while the stability is supposed to be 
guaranteed by certain special clauses in the speci- 
fication. 

In both countries the reputation of the designer 
affords an additional guarantee, and in both coun- 
tries steps are, of course, taken to insure good 
quality of material and of workmanship ; but the 
use of the specification, as a rule for determining 
the requisite strengths, is the peculiar feature of 
the American system that chiefly deserves our 
attention. 

6. Before looking into this system, however, 
there is one more historical fact to be noticed as 
having resulted from it. The American bridge 
engineer, having become the maker of a special 
article, has laid out his works for the production 
of that article in the cheapest and most efficient 
manner ; and, by the employment of machine tools 
and labour-saving appliances adapted to his special 
pattern of details, he has been enabled to produce 
them at a comparatively moderate cost per ton, and 
to secure a great uniformity in their manufacture. 

But in England the building of the bridge is 
divided between the engineer and the maker, and 
the two have been compelled to consult each other's 
views. The maker has no temptation to embark 
in special appliances for the production of a special 
class of details (such as would be required in any 
kind of pin-connected work), because they are 
seldom ordered, and the pattern that would suit 
one engineer might not suit another. Consequently, 
if they ever were ordered, he could only produce 
them at a comparatively high price per ton, and 
(to complete the circle) this fact discourages the 
engineer from attempting to introduce anything 
that goes beyond the usual punching, drilling, and 
rivetting. 

In both countries, therefore, the system has 
hitherto helped to perpetuate the existing type 
of details. 


MODELS OF STEAMERS AND YACHTS 
AT THE GLASGOW EXHIBITION. 

At the Glasgow Exhibition there is a representa- 
tive collection of models of Atlantic steamers, both 
modern and ancient, for the vessel which does not 
now manage to cross the ocean between Sundays, 
and is not as magnificently fitted internally as a 
palace, must be looked upon as ancient although its 
age has not reached a long number of years. As it 
would be invidious to mention the vessels that come 
under this category, and since it is not advisable to 
enumerate all the Atlantic liners at the Exhibition, 
the reader must himself make the choice between 
ancient and modern steamers. Probably the oldest 
Atlantic liner shown, in point of years, is the India, 
built in 1868 by Mesers. Simons, of Renfrew, for the 
Anchor Line, and noteworthy as being the first screw 
steamship fitted with compound engines for the 
Atlantic service.* Among the more remarkable 
vessels represented are the City of New York, the 
new Inman and International liner, the proposed 
Guion liner ‘‘to cross the Atlantic from Queenstown 
to New York in five days ;’ the famous Umbria 
and Etruria, the America, Servia, Lahn, Arizona, 
Austral, Alaska, &c. ; but as we have from time to 
time given complete descriptions of these and 
recently compared them the one with the other, it 
is not necessary to refer further to them in this 
connection.+ Reference may, however, be made to 
the design of a screw steamer which Messrs. Swan 
and Hunter, Wallsend, Newcastle-on-Tyne, display 
in the form of a model. This also did service 
at Newcastle Exhibition a year ago. The dimen- 
sions are not so great as the fast vessels now running 
and building for the Atlantic service, and it would 








* See ENGINEERING, April 29, 1870. 
+ Ibid., vol. xlv., p. 250, and p. 124 ante. 
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be very interesting, if not valuable, to find actually 
if this smaller vessel, as it is claimed, could compete 
successfully with the big vessels now designed and 
built by firms with large experience, and having 
greater faith ina larger than asmallersteamer. The 
proposed vessel, for it must never be forgotten that 
it is a proposal, is 460 ft. long, 63 ft. beam, and 
36 ft. deep, the tonnage being 7200 tons. This is 
exactly 100 ft. less than the City of New York, and 
3 in. less beam. She is also 100 ft. shorter than 
the Fairfield boat, the same beam, with 16 ft. less 
depth. The engine power of the Newcastle boat is 
18,000 indicated horse-power, and her speed is to 
be 21 knots at sea. The engines, which are of the 
triple-expansion type, have four cylinders 48 in., 
78 in., 88 in., and 88 in. in diameter, with a 72 in. 
stroke, and fed with steam from twelve double-ended 
steel boilers having 72 furnaces. The high-pressure 
cylinders are larger in diameter than those in 
recently built steamers, but the two low-pressure 
cylinders are smaller. There are a large number 
of models of good serviceable steamers belonging to 
the Anchor, Allan, State, and other Glasgow lines, 
such as the Furnessia and Ethopia, the State of 
Nebraska, &c. 

Amongst other deep-sea vessels there are several 
notable steamers. The Fairfield Companyshow a fine 
model of the Stirling Castle, the well-known China 
tea clipper, built for Messrs. Thomas Skinner and 
Co. Her dimensions are: 420 ft. by 50 ft. by 
22.3 ft. draught. Her engines, which were of the 
compound type, with cylinders 62 in. and 90 in. in 
diameter, with a 5 ft. 6 in. stroke of piston, indi- 
cated 8396 horse-power. On the Clyde she attained 
a speed of 183 knots. On her actual runnings she 
maintained a fast speed, making a record of 29 days 
11 hours from Woosung to Isle of Wight. Messrs. 
William Denny and Brothers, Dumbarton, display 
a model of the Arawa, a vessel of 5026 tons register, 
being about 440 ft. long, 46 ft. broad, and 28 ft. 
deep, built for the Shaw, Savill, and Albion Com- 
pany’s service between London and New Zealand. 
They made a record both ways, the outward 
passage being done in 38 days 30 minutes, and 
the homeward journey in 35 days 3 hours 40 
minutes. 

It may be interesting in this connection to note 
the quantity of coals needed to drive the various 
types of engines for the time taken in such a 
voyage. The Arawa, like her sister ship the 
Tainui, had two-crank triple engines and the total 
amount of coal required for all purposes for a voyage 
from Londonto New Zealand is about 2000 tons. Had 
the engines been of the ordinary compound type 
about 2500 tons would have been needed. But 
if, on the other hand, they had been quadruple 
engines, with 180 lb. pressure, about 1850 tons 
would have been sufficient. This gives some idea 
of the financial value of the development of the 
compound to the quadruple engine, for not only is 
the cost of the 750 tons of coal saved, but the pay 
of the stokers who would be required to coal the 
boilers, and besides, the vessels are enabled to 
carry 750 additional tons of cargo in lieu of coal. 
There is, too, the great saving effected by the ves- 
sels not requiring to go into coaling stations en 
route. The vessels Arawa and Tainui were equipped 
to carry New Zealand meat to this country, refri- 
gerators having been fitted on board to convey 
35,000 carcases of frozen meat. The Jumna, built 
for the British India Associated Steamers, Limited, 
by the same firm, has two crank quadruple engines 
with 160 lb. pressure ; but the newer engines of 
this type, designed by Mr. Walter Brock, and built 
by Messrs. Denny, are of a much improved form 
and carry at least 180 Ib. pressure. We hope to 
illustrate and describe these, and more need not be 
said of them in this connection. Several other fine 
vessels for cargo-carrying and passenger service in 
almost all waters in the world are shown, including 
the Taroba, a vessel which might be termed a good 
dividend-paying boat, built by Messrs. A. and J. 
Inglis, Glasgow ; several Japanese steamers by the 
London and Glasgow Company, Govan, and Messrs. 
Napier, Shanks, and Bell, Yoker ; the famous steam 
clippers Aberdeen (the first merchant steamer to 
have triple-expansion engines fitted on board), 
Damascus, and Australasian, and a number of 
Pacific steamers by Messrs. Robert Napier and 
Sons, Govan ; several City liners by Messrs. George 
Smith and Co., and Clan liners by Messrs. Cayzer, 


Irvine, and Co. Messrs. Alexander Stephen and | had 


Sons exhibit a model for each year’s shipbuilding 
since 1852, selected from a total output by them of 
309 vessels of 345,304 tons, and Messrs. A. McMil- 





lan and Sons, Dumbarton, and other firms on the 
Clyde and in the north-east coast of England, send 
large and interesting collections. 

There are a number of Channel screw steamers 
that call for passing mention. Quite recently the 
old-established—we had almost said the ancient—- 
Carron Company commenced passenger steamers 
between Grangemouth and London, and the model 
of the Forth and Thames, exhibited by their buil- 
ders, Messrs. A. and J. Inglis, shows the style of 
their first passenger steamers. These vessels are 
small, being 230 ft. by 31 ft. by 164 ft., and of 870 
tons gross register, yet they run at over 15 knots per 
hour, and have made the fastest passages between 
Grangemouth and London. The engines are of the 
triple-expansion type, with cylinders 26 in., 42 in., 
and 65 in. in diameter, with a 42 in. stroke of 
piston. The most recent addition to the Irish fleet 
of Mr. John Burns, the Hare, came from the yard 
of Messrs. Barclay, Curle, and Co., Limited. She 
is 216 ft. by 29.8 ft. by 15.4 ft., and is 771 tons 
gross. She sails at 13? knots an hour. The engines 
are of the triple-expansion type, the cylinders being 
24 in., 38 in., and 58 in. in diameter, with a stroke 
of 42 in. Mr. Burns now wishes a much faster 
boat for the Ardrossan and Belfast service, and in 
view of the fact that the draught of water of any boat 
using these harbours must be limited, he has de- 
cided to build a paddle steamer, and the Fairfield 
Company have got the order to construct one to 
steam over 19 knots an hour. This may lead to an 
important development of the trade between the 
Clyde and the north of Ireland in the same way as 
the fleet paddle steamers Prince of Wales and 
Queen Victoria have improved the Lancashire and 
Isle of Man trade. Other Channel vessels which 
may be mentioned are the Thistle and the Ivy, 
the former built by Messrs. D. and W. Henderson 
and Co., Partick, and the latter lately launched by 
Mr. ©. J. Biggar, Londonderry, and both for 
Messrs. Alexander A. Laird and Co.’s service be- 
tween Glasgow and Ireland. 

The marine section of the Exhibition includes 
several vessels of unusual design and worthy of 
more than a passing reference. Indeed, several 
of the vessels might be called novelties in naval 
architecture. The Fairfield Company exhibit toge- 
ther models of the Livadia, of a floating dock, and 
of a boat for the Nile ali in line, and all equally 
wonderful. The dock, which was built for French 
Government service at Sargon, Cochin China, is 
300 ft. long, 94 ft. broad, and 42 ft. deep. Itis open 
at the ends, the requisite machinery being placed 
on either side, inclosed in the covered space be- 
tween the outside hull and the plating which forms 
the inside walls of the dock proper. The struc- 
ture is capable of lifting a vessel of 4800 tons and 
drawing 27 ft. The weight of the dock and its 
machinery is 2800 tons. The other vessel indi- 
cated is the Red Cross Society’s stern-wheel 
steamer named Alexandria, built for ambulance 
service in connection with the Nile expedition. 
It is 100 ft. long, 18 ft. 10 in. broad, and 4 ft. 3in. 
deep, with a draught of 24 in. when fully equipped. 
It has one flying deck; on the main deck are the 
houses, or rather hospitals, and above the flying 
deck is an awning. Forward there is a locomotive 
boiler, and aft there are two horizontal single- 
cylinder engines, one on either side, working 
directly a large stern-wheel. 

Messrs. Robert Napier and Sons, Govan, have 
built several steamers for laying and repairing tele- 
graph cables, and of these they exhibited three 
models. The largest—the Mirror—was built in the 
beginning of 1886, and was the four-hundredth 
vessel ‘‘ turned out” by the firm, an interesting 
epoch in the firm’s history, which was suitably 
celebrated. The Mirror is 250 ft. long, 34 ft. 
broad, and 26 ft. 4 in. deep, her displacement 
tonnage being 3280 tons. She had twin screws 
and compound surface condensing engines which 
indicated 1750 horse-power. The Amber, launched 
in the spring of the present year, was the smallest, 
being 210 ft. long and 1721 tons displacement. She 
had triple-expansion engines of 1550 horse-power, 
the cylinders being 19 in., 30 in., and 46 in. in dia- 
meter, with a piston stroke of 36 in. The bow 
sheaves in each vessel were wrought in by the 
builders in an ingenious way to form part of a 
clipper bow, and instead of having an ungainly 
appearance the forepart looks smart. Both vessels 
large circular tanks for holding the cables, and 
the hulls were subdivided for trimming and ballast- 
ing purposes. Cable gear and the most approved 
testing instruments were placed in the ship with 








other appliances for overtaking effectually their 
special work. 

A steamer, remarkable in respect that she was 
built to be sailed in halves, is illustrated by Messrs. 
Napier, Shanks, and Bell, Yoker, who constructed 
her this year to the order of Messrs. Thomas Marks 
and Co., Port Arthur, Ontario. She was specially 
built for the Canadian lake service. As the dimen- 
sions—245 ft. by 40 ft. by 22 ft. moulded—made 
her too long to go through the locks of the canal 
to the lakes, it was necessary to so build her that 
she could go through in parts. The engines and 
boilers, which, by the way, were supplied by 
Messrs. Dunsmuir and Jackson, Govan, were 
placed right aft to allow the boat to be halved in 
the centre and thus obviate the necessity of making 
more than one cut. The next consideration in 
deciding the position of the cut was to leave the 
parts sufficiently short to enable them to pass 
through the locks, and at the same time to so 

e them that they could be trimmed and that 
their stability would be sufficient. Calculations 
showed that the best place to cut the vessel was 
about 70 ft. from the bow. Two bulkheads were 
built strongly of steel, the length apart being about 
16 ft. The plates of the hull and the decks between 
these bulkheads were practically dovetailed. The 
vessel was completed in this country, secured a 
Lloyd’s certificate, and crossed the Atlantic. Ar- 
rived at Canada, the rivets holding the hull, &c., 
together at the dividing point were removed and 
the two parts were successfully towed through the 
canal mae are now being again rivetted and the 
vessel will shortly be sailing on the Canadian lakes. 
Her carrying capacity is 2000 net tons, and her 
gross tonnage 1800 tons. 

The model of the Oxton is attracting much at- 
tention owing to the fact that the vessel, built 
specially for the Mersey goods and passenger ferry 
traffic, has four screws and is among the first 
vessels so propelled. These have been fitted to 
enable her to turn easily and quickly and to ‘‘ take” 
the landing stages without any trouble. There are 
two pairs of compound surface-condensing direct- 
acting engines with inverted cylinders 19 in. and 
32 in. in diameter with a stroke of 24in. Steam is 
supplied from two cylindrical multitubular boilers 
10ft. in diameter and 104 ft. long, and working to 
a pressure of 651lb. The propellers at each end, 
having three blades, are right and left-handed. 
The engines, which work at 100 revolutions per 
minute, are separate and can work the propellers 
independently. In addition to quick-turning powers 
the four screws enable the vessel to be brought to 
a standstill, from full speed, in her own length. 
The vessel has great breadth of beam, 45 ft., while 
her length is 130ft. and her depth 14ft. This is 
necessary owing to the number of carriages and 
carts she has to carry. She is fitted with two gang- 
ways on each side raised and lowered by two donkey 
engines. This vessel was built by Messrs. Simons 
and Co., Renfrew. This firm, with Messrs. Lobnitz 
and Co., of the same burgh, and Messrs. Fleming 
and Ferguson of the neighbouring ‘‘toon” of 
Paisley, exhibit several dredgers, but as we hope to 
give detailed descriptions and illustrations of one 
or two of these, no further reference need be made 
to them in this connection (see page 45 ante). 

Messrs. Simons and Co., Renfrew, also exhibit 
a model of a four-serew patent elevating steamer 
or ferry, which was designed to suit the cross-river 
traffic at Glasgow Harbour; but, although the 
plan was approved, a disagreement on the financial 
point we understand led to the negotiations be- 
tween the Clyde Trust and Messrs. Simons being 
discontinued, although not exactly abandoned. 
The distinctive feature of the vessel is an elevating 
deck or platform extending the whole length of 
the boat and occupying about one-third the breadth. 
There are on each side of the boat uprights made 
of steel plates of box form, and these are bound 
together by stays running fore and aft on the top 
and by girder bars. From the gunwale to the top 
of the two uprights at each end of the boat there 
are iron supports. The sides of the platform are 
of ordinary girder work. The elevating deck has 
a steel flooring fastened to crossbeams, and at the 
ends are folding down gangways worked by hand. 
The centre of the platform is for vehicular traffic, 
and at each side of the platform, outside of the 
girder uprights, there is a deckhouse for passengers. 
The deck is raised and lowered by the working of 
vertical screws fixed to the uprights, driven by 
worm gearing. The motive power is two auxiliary 
engines of the compound surface condensing type. 
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THE HYATT SYSTEM OF WATER FILTRATION. 
(For Description, see Page 450.) 


ae oe sé 


ne 
of _ _— tf 





Under the fixed deck, on each side of the elevating 
platform, a boiler will be placed, while the pro- 
pelling engines, two pairs of compound surface 
condensing engines, will be placed under the elevat- 
ing deck, one on the port and the other on the 
starboard side. The vessel has rudders working 
inside the stern at both ends and the steering 
arrangement is on the permanent deck. Messrs. 
Simons have an alternative design of steamer with 
an elevating platform, similarly constructed and 
wrought, extending from port to starboard side, 
but only half the length of the ship. The boilers 
are placed forward and aft. Tosuit shallow waters 
they could substitute side paddles for screw, and 
adopt a bow for light draught. The firm are at 
present negotiating for the construction of a boat 
of this light draught type for a foreign river. 
Messrs. T. B. Seath and Co., Rutherglen, show 
a model of the twin-screw steamers Arrow and 
Hercules, built by them for the Honourable Corpo- 
ration of Trinity House, London, and specially 
equipped for use in connection with the erection of 
the Great Basses and new Eddystone lighthouses. 
These steamers are 120ft. long, 20 ft. beam, and 
10 ft. depth of hold. They were built of special 
strength to meet the strains to which they were 
likely to be subjected in the service. The hold 
was fitted with two tiers of rollers on which the 
stones were placed during transit. The main hatch 
was fitted with a strong iron framed cage, working 
in slides, and the stones when run on board were 
lowered down in the cage by derricks wrought by 
winches and run on the rollers to any part of the 
ship. Arrived off the lighthouse, the ship was 
moored to buoys. ‘The vessels were each provided 
with two strong double-barrel steam winches, 
either barrel of each winch being capable of work- 
ing separately. One barrel of the forward winch 
lifted the stone on deck and deposited it on rollers 
fixed to a frame between the hatch and gangway 
to facilitate the passage of the granite blocks over 
the side. The arrangement for taking the blocks 
on shore from the boat, while at a distance from the 
rock, seems to have been unique. There was on 
shore a derrick, and through blocks on the top and 
bottom of it there passed a chain to one of the 
winches in the boat, which drew the stone ashore, 
while the other winch with a chain also attached to 
the stone checked and ‘‘ paid” out at correspond- 
ing speed. The credit of arranging the equipment 
of the steamers is due to the engineer-in-chief, Sir 
J. N. Douglass and his staff. 
Mr. J. Neil, Greenock, exhibits a steam launch 
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a pressure of 150 lb. to the square inch. There is 
also an auxiliary to drive the electric dynamos, &c., 
presumably when the main boiler is not fired. 
The accommodation in the ship is spacious and 
well planned, and the upholstering and decorating 
has been designed and executed most artistically. 
The fittings and carvings of the main saloon are in 
the Italian Renaissance style, of dark mahogany, 
nicely grouped, and separated by gilt pilasters. 
The hall panels are covered with silk and brilliant 
brocatelle, in shades of terra-cotta, gold and silver. 
The sofas and chairs are upholstered in gold-coloured 
velvet. To the back of the piano there is fitted 
panels of hand-painted tapestry in Louis XVI. 
style and electro-oxidised metal work. Aft of the 
main saloon is the ladies’ cabin and owner’s room, 
both apartments suitably furnished and most taste- 
fully decorated. In the door of the former there 
are ivory panels carved with emblems of ‘‘ Morn- 
ing” and ‘‘Evening.” From the main saloon is a 
corridor on either side of which are guests’ state 
rooms, six forward and two aft. There is also a 
deck saloon and smoking room. On the deck there 
is a steam windlass forward and hand and steam 
steering gear aft, with a small steering wheel on the 
bridge amidships. All the deck fittings are of 
manganese bronze. The deck, it may be added, is 
laid with Tagg’s patent seam. This system, which is 
now well known, has the merit of resisting the effects 
of the sun or heat, because owing to the nature 
of the substance used in the seams, its elasticity 
and expansive properties, it remains air and water- 
tight however scorched and dry the deck may be- 
come. The deck has, therefore, a clean appearance 
at all times. The Fairfield Company also exhibit a 
model of the Livadia, the yacht of novel design 
built for the Czar of Russia ; but it is now too late 
in the day to say anything regarding this craft. The 
screw yacht Capercailzie, belonging to Mr. John 
Burns, the well-known chairman of the Cunard Com- 
pany, is exhibited by her builders, Messrs. Barclay, 
Curle, and Co. Sheis a pretty craft, 530 tons yacht 
measurement, being 186 ft. long, 24 ft. broad, and 
13 ft. deep. Her engines are of the compound 
type, the cylinders being 23 in. and 42 in. in dia- 
meter, with a piston stroke of 30in. Her speed is 13 
knots an hour. Internally she is beautifully up- 
holstered and decorated. Messrs. A. and J. Inglis, 
Pointhouse, show a finely modelled screw yacht, with 
long overhang. She is named Cressida, and is owned 
by the Earl of Morton. Her length is 126 ft., beam 
18} ft., and depth 12.4 ft., giving her a tonnage, 
according to Thames measurement, of 199 tons. 
Compoundengines, with cylinders of 16 in. and 28 in. 
in diameter with a piston stroke of 18 in., give her 
a maximum speed of nearly 12 knots, while her 
cruising speed is 10} knots. Her funnel and masts 
have a considerable rake and she has a smart 
appearance. The feature of the Grace Darling and 
the Skean Dhu, models of which are exhibited by 
Messrs. Fleming and Ferguson, Paisley, is that 
they are both titted with quadruple - expansion 
engines on a principle designed by the builders. 
The arrangement of the engines of the latter-named 
craft, built for Mr. Sholto Douglas, was described 
and illustrated in ENGINEERING, vol. xlv., pages 
538, 539, and 542, so that it is only necessary to 
mention here that the results attained were satis- 
factory almost beyond expectations. The vessel 
was only 76 ft. long, 104 ft. broad, and 54 ft. deep, 
with a tonnage of 32 tons. The diameters of the 
four cylinders were 7 in., 9in., 124 in., and 18 in. 
respectively, and the horse-power indicated 130. 
She attained a speed of 104 knots per hour when 
on trial on the Clyde, half a knot above the 
guaranteed speed, and in this respect, as well as in 
regard to the quantity of coal consumed, gave great 
satisfaction alike to owner and builders. In the 
Grace Darling, which was a larger boat, being of 
240 tons, more powerful engines were fitted, the 
cylinders being 10 in., 14 in., 20 in., and 28 in. in 
diameter with a 20-in. stroke of piston, and the 
horse- power indicated was 350. 

In an exhibition in a district like the Clyde, 
where so many of our finest and most successful 
racing yachts are designed and built, one naturally 
expects to find a large and representative display of 
cutter yachts ; but he whoseeks them in the Kelvin- 
grove show will be more or less disappointed. 
There are very few models of yachts, and scarcely 
any of these are of modern date. This is looked 
upon, by common consent, as an indication of the 
astuteness of the yacht designers. So much depends 
on the lines of a craft, and these can be so easily 
seen from a good model, that naval architects who 





make yacht designing a specialty do not care to 
show their hand too unreservedly, especially so far 
as it relates to the future, and therefore they are 
content to exhibit old models or, as is often the 
case, none at all. Indeed, the Clydeside people 
think Mr. Martell’s main object in reading the 
paper at the Institute of Naval Architects’ meeting 
in Glasgow on ‘‘ Deep Keel and Centre Board 
Yachts” (see pages 92 and 93 ante) was to draw Mr. 
G. L. Watson as to what his future action may be. 
Whether or not this was so we cannot say, and 
as to how it succeeded we leave the reader to 
gather from our report of the speeches on the 
occasion. One or two of the old yachts exhibited 
are very interesting, especially that of the 25-ton 
cutter Tiara, built in 1850 by Messrs. Simons, Ren- 
frew. That was the year prior to the winning of the 
Queen’s Cup at Cowes by the United States schooner 
America. It is said, and perhaps not without a 
show of reason, that the low sharp bow and build of 
this schooner made something like a revolution in 
the cut of British yachts ; butthe Tiara appears to 
have been ahead of the America. Indeed, this craft 
was far in advance of her day, and a scrutiny of 
her model reveals likenesses to the modern vessel, 
where a return to round side and bigger beams has 
been brought about by measurement of sail area. 
Mr. Simons certainly deserves credit for the fore- 
sight displayed in his design. Messrs. Fyfe, of 
Fairlie, famous builders of yachts, show a collec- 
tion which is also of interest, and several other 
Clyde firms display a model or two; but as we 
have already indicated, the collection is not what 
one is entitled to expect. 








SLOTTING MACHINE. 

TueE slotting machine which we illustrate on page 
445 was constructed by Messrs. Wilkinson and Lister, 
of Bradford-road Iron Works, Keighley, Yorkshire, 
who have recently supplied one of this pattern to 
the Victorian Railway Company. The machine is 
self-acting in all cuts, with positive feed, catch, and 
quick hand motions. The ram is balanced and has a 
quick return motion; it is adjustable in height by a 
screw. Its maximum stroke is 22in. The table is 
4 ft. in diameter, and when in its central position 
under the tool will admit work up to 7 ft. 6 in. in dia- 
meter, and 3 ft. 9 in. in depth. The movements of 
the slides are 3 ft. 6in. and 3 ft. 9in. The machine 
weighs 104 tons complete. 





THE HYATT SYSTEM OF FILTRATION. 

One of the most successful methods of water filtra- 
tion in the United States is that known as the Hyatt 
pure water system, which has been in use for several 
years, and is now adopted on a large scale for the puri- 
fication of the water supply of many American cities. 
We publish on page 448, illustrations of the plant 
employed for this purpose, at the Long Branch Water 
Works, and which has a capacity for treating 2,000,000 
gallons a day. 

The factors of the problem of purification by this 
system are as follows: 

1, Chemico-mechanica]l coagulation of the soluble 
and the fine suspended impurities of the water. 

2. Rapid filtration through fine sand and coke com- 
pacted by downward pressure of the water. 

3. A thorough scouring and rinsing of the entire 
filtering material at least once in every twenty-four 
hours. 

4, Copious automatic aération under pressure, to 
oxidise any organic residuum and neutralise organic 
germs, that may escape the process of coagulation and 
filtration, These processes, though distinct in prin- 
ciple, are practically blended, concurrent, and con- 
stant in operation. 

The most vital part of the work is to eliminate the 
organic matters and products in solution, which no 
mechanical agency can touch in that condition; and 
with them the infinitude of micro-organisms that have 
translated, and are translating, the organic impurities 
into their own propagation, in what is known superfi- 
cially as fermentation and decay. There are also 
various suspended impurities so fine that no large 
filtration arrests them, and that scarcely settle by 
months of undisturbed repose. Mineral salts, sulphate 
of alumina and potassium, are the agents by which 
these intangible pollutions are brought into new and 
tangible combinations conglomerated and so arrested in 
the meshes of the filter. The salts of iron, calcium, 
potassium, and aluminium, are the most common and 
.the best known for their coagulant action on soluble 
impurities, having been more or less used for a long 
time to facilitate the settling of turbid water. In the 
Hyatt system the influent water receives into its 
current, as it passes a certain point, an injection of 
coagulant solution, experimentally adjusted in volume 


the volume to a minute fraction ; the object, of course, 
being to supply all that the coagulable matters will take 
up, without any excess to pass through the filter in solu- 
tion. This adjustment can be effected with a reason- 
able degree of accuracy, and the coagulant, being itself 
transmuted and precipitated in common with the 
impurities with which it combines, does not become 
an ingredient of the water, but is left behind in the 
filter. 

Referring now to our illustrations of the installation 
at Long Branch, it will be seen to consist of eight cis- 
terns, each 10 ft. in diameter, and all connected witha 
common inlet and outlet pipe. 

The water having first been aérated and coagulated, 
flows from the main supply pipe to and into the filters 
above the surface of the filter beds, and in passing 
downward is relieved of all objectionable constituents, 
issuing through a series of wire-wound outlet screens 
into a common delivery pipe, and being carried by the 
continuous pressure to the various consumers. At 
stated periods (ordinarily once each day) the arrested 
impurities are thrown off from the beds of filtering 
material into a waste pipe leading to the sea, each 
filter being renovated independently while the otheis 
are performing their work of purification, During this 
operation the intake pipe to the filter undergoing the 
cleansing operation is cut off from the main inlet and 
water passes through acentral vertical pipe connecting 
with a horizontal radial pipe at the bottom of the bed. 
The water issuing through this horizontal pipe 
saturates the bed immediately around and above it, 
the arrested impurities being detached and carried ott 
by thecurrent. While this current is flowing through 
the horizontal washing pipe, the latter is gradually 
moved by means of a lever outside of the filter, and by 
the time it has passed all round the interior, agitating 
and scouring the mass in succession until it has arrived 
back to its original position, the entire filter bed will 
have become cleansed, and the process of filtering is 
thenresumed. This operation occupies, usually, about 
ten minutes, but where the water treated yield an 
extraordinary amount of tenacious sediment a some- 
what longer scouring may be necessary. 

The automatic aération is accomplished before the 
water reaches the pumps. After leaving these it flows 
through the main inlet to the filters, and thence to the 
consumers. 

The automatic apparatus for introducing the coagu- 
lant is seen on the platform at the left of filters and is 
directly connected with the inflow. 

The plant at Atlanta, Georgia, differs in construction 
from that at Long Branch in the fact of having two 
stories or chambers, one above the other, the upper 
comprising the washing chamber, separated from the 
lower compartment, or filter proper, by means of a 
partition or diaphragm, this partition being indented 
with funnel-shaped depressions to facilitate the return 
flow by gravitation of the filtering material to the 
lower chamber. The unpurified water enters at a 
point just below the diaphragm, flows downward 
through the filter bed, issues at the bottom through a 
series of valves all connectcd in one system, and is 
delivered into a clear water basin, from which it is 
pumped by the Holly system of pumps directly to 
consumers. The principles of coagulation and filter- 
ing, as exemplified in this plant, are precisely the same 
as at Long Branch, the ditference in construction con- 
sisting in the method of renovating or washing the 
beds. In this case the beds are washed by means of 
vertical pipes through which the entire contents of 
the lower chamber are forced by ordinary water pres 
sure and deposited in the upper or washing chamber 
The combined effect of attrition in passing through 
these pipes and violent contact with the water con- 
tained in the upper chamber causes a complete separa- 
tion of the filtering material from the impurities which 
flow with the current out through the pipe leading 
from the upper chamber, thence to a sewer or other 
outlet. This operation having been accomplished the 
filtering material is permitted to return to the lower 
chamber by gravity through the conical apertures in 
the dividing partition. When thus restored to its 
original position all openings are closed, excepting the 
inlet and outlet, and the process of filtration is imme- 
diately resumed. ’ 

The simple apparatus for the purpose of automatic 
aération will be easily understood from the section on 
page 448 ; substantially, it is little more than a U- 
shaped well with a syphon from the bottom, and an 
air injector connected with the intake, on the principle 
of the Sprengel air pump. The well at Long Branch 
is 100 ft. deep, and the pressure at the bottom of this 
column of water is, therefore, equivalent to three atmo- 
spheres. The rising syphon branch discharges into the 
bottom of the pumping well, and the copious volumes of 
air injected at the intake with the descending water is 
made to blend at every point where screens and de- 
flectors can be placed to agitate and break up the 
water, and under the powertul pressure at the bottom 
part the oxygen is absorbed in solution, the re- 
mainder of the air converting the entire mass to white 
foam, in which condition it issues by the syphon into 








to its requirements from time to time by proper tests, 
and admitted through graduated valves which control 





the bottom of the pumping well. Here its brief passage 
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to the pumps and to confinement again under pressure, 
suffices to let the nitrogen escape, while the oxygenated 
water enters into the mains or filters. Experiments 
have been published by Professor P. C. Austen, of 
Rutgers College, N.J., proving the oxygen absorbed 
continues to act in reducing impurities for at least a 
month, 

The following is a comparative analysis made at a 
time when the water, as will be observed, was compara- 
tively pure: 

Parts per Million. 


Unfiltered. Filtered. 
Total solids «. 8.03 3.60 


Albuminoids ... acs «eG 0.03 
Oxygen absorbed in eas sia 0 03 
Free ammonia ... ee .. 0.05 0.08 
Solid chloride ... ads . 0.75 0.76 








THE PADDLE STEAMER ‘ HONAM.” 

WE give on page 449 an illustration of the paddle 
steamer Honam, a model of which was shown by the 
builders at the Glasgow Exhibition. The vessel, which 
is remarkable in several respects, was constructed and 
engined in 1882 by Messrs. A. and J. Inglis, of Point- 
house, Glasgow, for the Hong-Kong, Canton, and 
Macao Steamboat Company, of Shanghai, for trading 
ou the Canton River. 

The length of the Honam is 270 ft. ; breadth moulded, 
38 ft. ; extreme breadth, 72 ft. Gin. ; depth moulded, 
13 ft. Sin. ; extreme, 30ft.; and her tonnage is 2800 
tons. One feature of the ship, it will be seen, is that 
the sponsing is carried round the ship. It is sup- 
ported in the usual way by beams and stays, the beams 
being each 8 ft. apart. The decks are three in number, 
and have a very considerable area. The main deck, 
which with the hold, is for cargo, is constructed of 
steel, and the two decks above are of wood. The 
distance between each is 9 ft. The top deck is for 
promenading, and on the middle deck there are large 
saloons. Abaft of the engine space there is the 
Chinese saloon, 72 ft. long and 45 ft. mean width; the 
only furnishing required here is deck seats or lounges. 
Forward of the boilers there are several large state 
rooms for European passengers. In many respects 
these are models, not only of comfort and elegance, 
but also for size. One of the rooms, for two ladies, is 
16ft. by 10ft. The dining saloon is at the extreme 
forward end of the deck. It is 44ft. long by 36 ft. 
mean breadth, and is seated for twenty passengers, 
‘Lhe shade decks are carried on stanchions and stringers, 
strongly braced where necessary to prevent racking. 
There are two longitudinal bulkheads along the centre 
of the ship for about one-third of the length, attached 
to the steel deck and the bottom. 

Remarkable as the vessel is in some respects, the 
engines form the principal features of the design. 
They are compound beam engines on a plan never 
before adopted on board any steamer. The cylinders 
are 40in. and 72in. with a 10-ft. stroke. The cy- 
linders incline towards each other at the head, the 
crossheads of the piston-rods being connected by links 
to the same (the forward) end of the beam. The one 
cylinder exhausts direct into the other without any 
other receiver than the pipe connecting the top of the 
one with the bottom of the other. The beam is con- 
structed on the usual American plan, with cast-iron 
centre and forged steel strap, but with more accuracy 
of fitting than our American cousins are content with. 
It is 11 ft. maximum breadth, and its length 23 ft. 
centres. Gallows frames built into the ship support 
the beam. The paddle-wheels have feathering floats, 
and are constructed entirely of steel. They are 21 ft. 
in diameter and 15 ft. face. Steam is supplied from 
three double-ended boilers, placed athwartship, and 
fired from the wings. These boilers are 14 ft. in dia- 
meter and 14 ft. long, and have eighteen furnaces, 
39in. in diameter, with a heating surface of 9000 square 
feet. The indicated horse-power is 3000, and the speed 
attained 16} knots per hour. 

The originality of the design, and the success which 
has attended the vessel in trading, are excellent testi- 
monials of the skill of Messrs. Inglis in the conception 
of this description of vessel. Two fine vessels were 
constructed for the Mensagerias Fluviales of South 
America with similar engines, but of 2100 indicated 
horse-power. Messrs. Inglis have built altogether 
twelve river steamers of this peculiar type, all of 
= are still running, and are favourite passenger 
ships, 








25-TON STEAM CRANE. 

Tue 25-ton steam crane which we illustrate on page 
456 has been erected on the Prince’s Quay, Belfast 
Harbour, for the service of the cross-channel steamers, 
to deal with such loads as may be beyond the capacity 
of the steamer’s hoisting tackle. It is conveniently 
placed at the end of the sheds and adjoining the 
entrance to the Prince’s Dock. At this point the quay 
walls have been renewed and the crane foundation 
has been made at the same time, all of concrete, faced 
with granite. The foundation rises 5 ft. above the 
level of the quay, and is 20 ft. square, with steps for 
access to the crane at each inner corner. The roller 








path is of girder section, 19 ft. in diameter, formed of 
four steel angles and a web plate rivetted together, 
with a tyre on the top. It isin four segments with 
arms joining it to the central soleplate, all the parts 
being fixed together by turned and fitted bolts. The 
jib is 47 ft. long, with a radius of 36 ft. ; it projects 
26 ft. over the edge of the quay. The centre of the 
pulley at the top is 45 ft. above the level of the quay. 
The chain barrel is placed at the end of the side 
girders furthest from the jib; it is 3 ft, 9 in. in dia- 
meter, and is grooved to receive 100 ft. of chain, giving 
a lift of 50 ft. with a double purchase block. The 
gearing is entirely of cast steel, with two speeds of 
lifting; there is a friction brake capable of lowering 
the fullload. There are separate pairs of engines for 
hoisting and slewing, with cylinders 9 in. and 6 in. 
respectively, and there is gear for lifting 10 tons by 
hand power. 

The framework of the crane is triangular, the jib 
and tie-rods forming two sides, and the remaining side 
_— formed by the straight girders, reaching from 
the foot of the jib to the hoisting barrel. The boiler, 
engines, and gearing are all fixed on the top of these 
side girders, and covered in with a lock-up house, 
14 ft. by 13 ft. by 74 ft. high, floored with chequered 
plates. The plates of the house are all fixed by bolts 
and nuts, so that they could easily be removed and 
replaced if necessary. The feed-water tank is of 
large size and is fixed to the house above the chain 
barrel. 

The handles for controlling the various movements 
are arranged close to a window, commanding a view of 
the load. The position of driver is marked E on plan. 
The firedoor of the boiler is marked A, the slewin 
engines and hoisting engines are marked B B and C 
respectively ; D D are the handles for hoisting by 
manual power. The arrangement of the other principal 
details will be seen from the plan. 

Steel has been used throughout in place of wrought 
iron ; there is a very large margin of strength and 
stability, andthe crane has a handsome appearance on 
the quay. It was tested on August 14 with a load of 
30 tons, to the entire satisfaction of the Harbour Com- 
missioners and their officials. It was designed and 
constructed by George Russell and Co., of Motherwell, 
near Glasgow. 





LAUNCHES AND TRIAL TRIPS. 

A STEAMER named the Curfew, built to the order of 
Messrs. R. A. Mudie and Sons, Dundee, was launched 
from the shipyard of Messrs. W. B, Thompson and Co., 
Limited, on Monday, October 22. The vessel is of the 
following dimensions: Length over all, 284 ft. ; beam, 
37 ft. ; depth of hold, 22 ft. 11in.; gross tonnage, 1900. 
The Curfew is fitted with triple-expansion engines con- 
structed by the builders, with cylinders 21 in., 33 in., and 
54 in., stroke 42 in., and two steel boilers adapted for a 
pressure of 160 lb. 





A new Anchor liner named Anglia, built and engined by 
Messrs. D. and W. Henderson and Co., Glasgow, for 
Messrs. Thomas Henderson and Son, went on her speed 
trials on the Clyde on the 3lst ult, and attained very 
satisfactory results. The vessel, which is primarily in- 
tended for cargo trade, is so arranged internally that a 
large number of first and second-class passengers may be 
arranged for. The length is 340 ft., breadth 43 ft., and 
depth 30.1 ft., with a tonnage of 3287 and a carrying capa- 
city of 4500 tons on about 24 ft. draught of water. Sheis 
constructed of steel with three decks of iron covered with 
teakwood. The engines are of the triple-expansion type, 
with cylinders 24 in., 40 in., and 66in. in diameter respec- 
tively, and having a stroke of 48in. They are fitted 
with Hackworth valve gear overhead, which reduces the 
fore and aft length, making it 24 ft. with plenty of spare 
room. The condensing surface is 2807 square feet. The 
boilers are two in number, both single-ended, 15 ft. 6 in. 
in diameter and 11 ft. 6in. long. There are eight furnaces, 
3 ft. 3 in. in diameter, with a total grate surface of 
156 square feet, and a total heating surface of 4911 square 
feet. The propeller, which is of cast iron, is 16 ft. 6 in. in 
diameter, with a pitch of 17 ft. 3 in. The speed trials 
were in stormy weather, with heavy showers of rain and 
a stiff breeze, The vessel *‘ ran the lights” twice—steamed 
between the Cloch and the Cumbrae Lighthouses, a dis- 
tance of 133 knots. In the outward journey she took 
66 minutes, in the homeward 67 minutes, giving a mean 
speed of 12.38 knots, and that with a load of 1200 tons 
of cargo on board. The steam pressure i1 the boiler was 
154 lb., and with the engines working at 734 revolutions 
per minute the pressure in the first cylinder was 86.4, in 
intermediate 28 72, and in low-pressure 125, and the 
horse-power indicated by the three was 696, 643, and 762 
respectively, or a total of 2101—13.46 per foot of tiregrate, 
427 per foot of heating surface, and .748 per foot of con- 
densing surface. It isexpected that the vessel will steam 
at the rate of 10} knots on 25 tons of Scotch coal per day. 





On Thursday, the 1st inst., Messrs. Earle’s Shipbuilding 
and Engineering Company, Limited, launched from their 
yard at Hull the Oldham, which they have built to the 
order of the Manchester, Sheffield, and Lincolnshire Rail- 
way Company, for their Continental trade. The dimen- 
sions are 240 ft. by 30 ft. by 16 ft. Her machinery con- 
sists of a set of triple-compound engines having cylinders 
22 in., 35 in., and 57 in. in diameter by 42 in. stroke, and 
two steel boilers made in accordance with Lloyd’s and 








Board of Trade rules for a working pressure of 150 1b. per 
square inch, 


On Saturday, November 3, there was launched from the 
Low Walker yard of Messrs. Sir W. G. Armstrong, 
Mitchell, and &. a steel spar-deck tank steamer named 
the Kasbek, and specially constructed from the designs 
and specifications of Mr. Henry F. Swan for the carriage of 
petroleum in bulk, and inspected while building by Messrs. 
Flannery, Baggallay, and Johnson, of London and Liver- 
pool, on behalf of the owners, Messrs. Lane and Mac- 
andrew, of London. The vessel will be rigged as a 
three-masted schooner, and is 310 ft. long between perpen- 
diculars, and extreme breadth 40 ft. 3in., with a moulded 
depth of 29 ft. 6in., and is constructed to carry 4000 tons 
on a light draught of water. The oil is carried in seven 
tanks. The vessel will be fitted with triple-expansion 
engines, with cylinders 23in., 37in., and 60in., and 39 in, 
stroke, also by Sir W. G. Armstrong, Mitchell, and Co., 
and calculated to drive the ship over 94 knots when 
loaded. 

On Monday, November 5, Messrs. Robert Thompson 
and Sons, Sunderland, successfully launched from their 
yard a large steel screw steamer named the Drumfell, 
built to the order of Messrs. Gillison and Chadwick, of 
Liverpool. Herdimensionsare: Length, 305 ft. ; breadth, 
39 ft. Gin. ; depth of hold, 25ft. She has a deadweight 
capacity of 4000 tons. The engines, which will be supplied 
by the North-Eastern Marine Engineering Company, 
Limited, of Sunderland, have cylinders 234 in., 38 in., and 
62in. in diameter, by a stroke of 42in. There are two 
boilers 11 ft. 9 in. in diameter by 15 ft. 6 in. long. The 
vessel and her machinery have been built from the plans 
and specifications of Messrs. Flannery and Blackiston, 
consulting engineers, of Liverpool and London; she is a 
sister ship to the steamship Drumburlie, recently launched 
for the same owners. 


On Monday afternoon, the 5th inst , Messrs. Raylton, 
Dixon, and Co. launched from the Cleveland Dockyard, 
Middlesbrough, a handsomely modelled steel steamer, 
named the Echuca, which has been built to the order of 
Mr, William Lund, of London, for bis well-known line 
of steamers between the Thames and Australia. The 
vessel, which is constructed on the three-deck rule, is 
340 ft. in length, with a breadth of 40 ft., and a depth of 
28 ft. 8 in., and is of much finer lines than the ordinary 
cargo steamer, being designed with a view to speed quite 
as much as deadweight capacity. Her engines, which are 
being constructed by Messrs, Thomas Richardson and 
Sons, Hartlepool, are on the well-known triple-expansion 
design, with cylinders 274 in., 43 in., and 7i in. by 48 in. 
stroke, developing about 2000 indicated horse-power. 





There was launched on Monday, November 5, from 
Mesers. Russel! and Co.’s yard at Greenock, a large steel 
screw steamer, the Charlois, for the petroleum bulk 
carrying trade. The vessel is 310 ft. long, 39 ft. beam, 
and 25 ft.3 in. depth, and is capable of carrying about 
3800 tons of oil and 400 tons of coal on Lloyd’s winter 
North Atlantic freeboard. The vessel is divided into eight 
oil-tight compartments, inclusive of the water ballast 
tanks. The tanks have been subjected to tests before 
launching, which they stood satisfactorily. The vessel 
will be fitted with electric light, and is provided with a 
powerful set of Worthington pumps, and a duplicate set of 
Smith-Vail pumps capable of discharging the entire cargo 
in about twenty-four hours. Triple expansion engines 
will be supplied by Messrs. Duncan, Stewart, and Co., of 
Glasgow, the cylinders being 22 in., 36 in., and 68 in. in 
diameter, with a stroke of 42in. There are two large 
single-ended boilers, the working pressure being 160 lb. 
The Charlvis has been built to the order of Messrs. 
Hermann, Stursburg, and Co., of New York, from the 
plans and specifications of Messrs, Flannery and Bla- 
kiston, consulting engineers, of Liverpool and London, 
who have also inspected the construction of the vessel. 





The Strathblane, asteel screw steamer, bui!t by Messrs. 
Russell and Co., Port-Glasgow, and engined by Messrs. 
James Howden and Co., Glasgow, to the order of 
Messrs. Burrell and Son, Glasgow, for the general trade, 
went down the River Clyde on Saturday, the 6th inst., 
on her speed trials. The vessel is 294 ft. long, 40 ft. broad, 
and 21 ft. deep, the gross tonnage being 2341 tons, and 
the carrying capacity 3600 tons. The engines are of the 
triple-expansion type, with cylinders of the following 
dimensions: High-pressure 224 in., intermediate 35 in., 
and low-pressure ss Beary with a stroke of 39in. The 
engines have Howden’s system of valves, all ex- 
ternal steam passages being avoided, so that heat which 
is wasted in otber arrangements is here conserved. 
There are two boilers, 13 ft. in diameter and 11 ft. long, 
each having three furnaces, 3 ft. 2 in. in diameter, with a 
grate surface of 68 square feet. The boilers are worked 
on Mr. Howden’s patent system of forced draught. Fire 
had only been lighted on the night prior to the trial, and 
the vessel had on board a fairly good cargo. On trial on the 
measured mile the speed attained was 10 knots, with the 
engines working at 70 revolutions under a pressure of 
160 lb. The engines worked smootbly and weil with the 
forced draught, and on a small consumption of coal easily 
attain a speed of 10 knots while indicating 1200 horse- 
power. After the company on board had disembarked 
the vessel went on her maiden voyage. 








FRENcH STEELMAKING.—The profit realised by the Fir- 
miny Steel Works Company in the financial year 1887-8 
was 27,3951. The corresponding net profit realised in the 
financial year 1886-7 was 17,216/. The council of admi- 
nistration recommends a dividend for 1887-8 at the rate 
of 10 per cent. per annum, 
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COMPOUND HORIZONTAL ENGINE AT THE GLASGOW EXHIBITION. 
CONSTRUCTED BY MESSRS. ROBEY AND CO., ENGINEERS, LINCOLN. 











































































































Wz illustrate on the present and opposite pages a, respectively 18}in. and 30in. in diameter, with a , 63 revolutions a minute, and transmit their power frotti 
pair of compound engines, fitted with the Richardson stroke of 40in. Each cylinder is fitted with the trip a flywheel 13 ft. in diameter by twelve ropes 1fin. in 
and Rowland automatic trip expansion gear, con- | valve gear, the cut-off on the high-pressure cylinder | diameter. 
structed by Messrs. Robey and Co., of Lincoln, for being capable of being varied by the governor from nil | Both high and low-pressure cylinders have indepen- 
driving a group of Brush dynamos at the Glasgow | to three-quarters of the stroke, whilst the cut-off on | dent steam inlet and exhaust valves. ; The former con- 
Exhibition. : | the low-pressure cylinder is variable by hand while the | sists of double-beat Cornish equilibrium valves fitted 

The cylinders, which are both steam-jacketted, are | engine is running. The engines are speeded to give! to each end of the cylinder, so as to get the shortest 
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possible steam passages, thus enabling the engine to 
VALVE GEAR OF COMPOUND ENGINE. work at all hint with an initial Seams ealy . 
approaching that of the boiler ; the lt nee of the high- q 
CONSTRUCTED BY MESSRS. ROBEY AND CO., ENGINEERS, LINOOLN. pressure cylinder are under the direct influence of the 
governor. The exhaust valves consist of a special 
arrangement of Corliss slide valve, which gives a quick, 
< wide opening to the exhaust, with a very small travel. 
They are placed on the underside of the cylinders, so 
és Tr as to efficiently drain the interior and enable the 
Fig J. F pistons to work safely with the least possible amount 
of clearance. They are worked by eccentrics upon the 
horizontal shaft driving the admission valve gear. The 
— ia q working steam pressure is 100 lb. per square inch, and 

CW OG: the engines indicate 400 horse-power maximum. 

S (0) S; | Following the action of the steam inlet valves from 
|e Fig. 3, it will be noticed that the valves A are lifted 
= and released by trip levers B, actuated by the eccen- 
ISA trics C, driven by a horizontal shaft D, rotating at 
m4 the same speed as the disc shaft, and running mes 
with the engine bed. The length of time the trip : 
' N levers are in contact, and the yong mre duration i 

NA HEN ; of the admission of steam into the cylinder, is re- j 

\ I KV gulated by the governor, thus automatically varying 
YY the grade of expansion to the work being done. The 
LIL] ; & wis : Sacre ' 
iP upper portion of the valve spindle E is attached to an r 
air buffer F which, assisted by a spiral spring in the 
casing, suddenly closes the valves when relieved from 
the trippets. A very precise action of the valve is 
obtained by this arrangement, and a very sharp cut-off 
is consequently insured. To prevent the valves being 
forced down too suddenly upon the seats, the usual 
aircushion is formed at G, regulated from the outside; 
this can be adjusted so that while the valves close 
steam-tight they yet come upon their seats with 
checked velocity. 

The governor regulating the admission valves is one 
of Richardson’s spring governors, which being relieved 
of all working strain is so constructed as to give a wide 
' range of cut-off with very slight variations in speed. 
It is driven by gearing also from the horizontal shaft aq 
driving the admission valve gear. The eccentric C is 
fixed upon the horizontal shaft D so as to give a con- i 
stant lead. 

The governor is supplemented by a Richardson- | 
Nevile electric regulator as shown at H. Fig. 4, 
which causes the engine to be controlled by the electric 
current itself; thus enabling a constant current or ' 
constant electromotive force to be maintained with 
very varying loads. The valve gear is also arranged i 
so that the engine can be stopped by merely pulling 
the cord J, Fig. 4, which is carried to any part of the f 
mill or factory, a provision which is invaluable in case 
: of accident to life or machinery. 

ST FB The engine frames or bedplates are of a solid and 
/ oP Ss substantial character, efficiently securing complete 
rigidity between the cylinders and main bearings, and i 

taking up any strains in the crosshead guides. This 
design is a great improvement upon the original type 
— of girder engine as first introduced into this country. 
(y) The bearings are of a very large size, made in three i 
— adjustable parts of Babbitt’s metal, fitted with suitable ; 
lubricators for continuous running. i 

The steam, in passing from the high-pressure cylinde 
to the low, enters a receiver superheated by a current 
of high-pressure steam from the boiler circulating 
through a spiral coil of piping placed inside it, thus 
raising the temperature of the steam previous to 
its admission into the low-pressure cylinder. The 
receiver is, in addition, lagged with wood and sheet 
iron. 4 

In our engravings Fig. 1 ‘% ory front elevation, i 
Fig. 2 a plan of the engine, Fig. 3 a cross-section of 
the high-pressure cylinder, Fig. 4 a section =— 
the cylinder top showing the governor with supple- 
mental electric regulator attached. : 

Messrs. Robey and Co. are the sole makers of engines 4 
fitted with this valve gear. The engines are made beth 
single and coupled, the latter in various sizes indicating 
from 50 up to 1000 horse-power. 
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ALiverpoot Encingzrine Socrety.—A meeting of the 
Liverpool Engineering Society was held at the Royal 
Institution, Liverpool, on October 31, Mr. C. H. Darbi- 
shire, Assoc. M, Inst. C.E., in the chair, when a paper 
was read by Mr. R. S. Wyld, M. Inst. C.E., on “‘ The 
Laying of Large Mains.” The author, after referring to 
the ancient aqueducts, stated that the power to construct 
iron pipes had only been obtained within the past century. 
He referred to the different materials of which @ main ; 
might be constructed, and adduced arguments in favour 
of cast iron, stating that the larger the main the more 
water was delivered relatively to the weight of iron 
employed. He referred to various means of transit over 
rough ground, and appliances for laying large pi in 
trenches. The necessity for sluice drains in every imew 
and an air cock at every summit was dilated on, prefer- 
ence being expressed for a simple hand air cock with 
small additional aperture always open, permitting a slight 
leak, but Feventing any accumulation of air. Drawings 
of some of the works on the Vyrnwy Aqueduct were shown 
by. the courteous permission of the engineer, Mr, G. F 
Deacon, M. Inst. C.E., to illustrate the manner in which 
such obstructions as rivers, railways, and canals were 
overcome, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 27, 1888. 

RAILMAKERS have not yet terminated negotiations 
for large supplies of old iron rails, but expect to do so 
within the next thirty days. There is a large amount 
of business to be done with southern roads, most of 
which are covered with iron rails, Present prices 
are 23.50 dols. for old rails delivered. New steel rails 
can be supplied at mill at 28 dols, to 29 dols. During 
the past six days orders for rails footing up to 40,000 
tons were ordered ; 20,000 tons for the Chicago, Bur- 
lington, and Quincy. The Illinois Central is in the 
market for rails to be delivered during the winter to 
extend some of its southern connections. The Georgia 
Central has also contracted for supplies to be delivered 
in September. Promoters of about 1200 miles of rail- 
road work west of the Mississippi are now negotiating 
with western makers, but are wanting one dollar per 
ton lower than the lowest prices that makers are 
now willing to accept. Gross earnings are large but 
net earnings are small. Active efforts are being made 
by railway managers to bring about a general restora- 
tion of freight rates. Partial restoration went into 
effect last week, but there are difficulties in the way 
which forbid a general upward movement. The At- 
chison, Topeka, and Santa Fé Railroad Company have 
passed a dividend and will probably go under a new 
management before its affairs can be put into good 
shape. Estimates as to next year’s railway building 
do not encourage railmakers to expect a heavy de- 
mand, An immense amount of work is projected, but 
there is no certainty that the bulk of it will be pro- 
secuted, 

The iron trade is strong and prices are firm. Foun- 
dry iron is selling at tidewater points at 18 dols. to 19 
dols, for No. I. Old T rails 24.50 dols. The weekly 
production of forge iron is about 130,000 tons. Wire 
rods are held at 39 dols. 

The political agitation is at fever heat. Both poli- 
tical parties are expending money with the utmost 
liberality. Both sides are predicting success. The 
election will be an exceptionally close one. Congress 
adjourned last week without voting upon tariff legis- 
lation. The future legislation will be determined by 
the verdict of the people upon the 6th of November. 

Lumber traflic is increasing in spite of alleged dull 
trade. A heavy winter and spring movement is assured 
because of the heavy crops. Large contracts for 
freight cars will be placed between now and Decem- 
ber Ist. Very few companies have anything like 
enough. The anthracite coal production amounts to 
850,000 tons per week. The autumn trade has been un- 
usually active, and this year’s production is 2,750,000 
tons ahead oflast year. The production of coke is also 
increasing to meet a heavier demand from the factories 
throughout the west. The Bessemer steelmaking 
capacity of the United States is being rapidly in- 
creased, A new mill is about being completed at 
Johnston by the Cambria Iron Company which will 
have a capacity of 1200 tons per day. It will start 
January Ist. The pig-iron making capacity is being 
slowly increased, Our iron and steel works are quietly 
increasing their capacity. Another Bessemer steel 
works will be completed January Ist a few miles east 
of Pittsburg. Several large car orders have been 
placed within the past few days. Nearly all railroads 
are in need of a heavier supply, but are postponing 
the placing of orders till later in the year. A new 
torpedo is about to be introduced which will be pro- 
pelled by carbonic acid gas, and which is controlled by 
electricity. It will be 40 ft. long and 20 in. in dia- 
meter. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. — Holders of warrant iron 
showed more firmness last Thursday, and there was a 
further slight recovery in prices. They displayed, how- 
ever, a certain amount of reserve in doing business to any 
large extent, speculative business being interfered with by 
the wages dispute with the miners, which was quite the 
reverse of previous experiences. A rumour prevailed 
that Messrs. William Dixon and Co., of Govan Iron 
Works, had intimated to their miners a 10 per cent. 
advance in the rates of wages, hut the repert was also 
current that they intended to reduce the number of fur- 
naces in blast if iron did not improve in price. They 
would thus increase the amount ot coal thrown upon the 
market. The closing price of Scotch iron was 4d. per 
ton under the best price of the previous week. Cleveland 
iron improved in price 3d. per ton, and hematite iron 
closed at about the same price as that of the preceding 
day, The settlement prices at the close were—Scotch, 
4ls. 6d. per ton; Cleveland, 34s. 3d.; hematite iron, 
443. 6d. Firmness was the rule of the warrant market on 
Friday notwithstanding the fact that some operators tried 
to “bear” the market, but there were buyers for all the 
warrants offered. There was a strong feeling that the 
Lanarkshire coalmasters must give the 10 per cent. ad- 
vance of wages to the miners, a large majority of the 
masters outside of the Association having given the 
rise. That belief, combined with the fact that there was 


a good home demand for iron, had a stiffening tendency 
on pric:s, 


It was reported that a furnace had been 





damped down at Calder Iron Works (Dixon and Co.), and 
that one at Coltness had been turned from ordinary to 
hematite iron. Quotations fluctuated a little during the 
day, and at the close the settlement prices were—Scotch 
iron, 41s. 74d. per ton ; Cleveland, 34s, 3d. ; hematite iron, 
44s. 6d. Owing to various circumstances the market was 
somewhat depressed on Monday, and the price of warrants 
fell all round, the settlement prices at the close in the 
afternoon being —Scetch, 41s. 6d.; Cleveland, 34s. ; 
hematite iron, 44s. 44d. per ton. Yesterday’s market was 
somewhat steadier, and in the course of the forenoon 
‘* bears” managed to depress the quotations, but subse- 
quently a reaction set in, and the price of Scotch iron at 
one time touched 41s, 7d. per ton cash. Decline in prices, 
followed with an improvement in the afternoon, was also 
the rule with Cleveland and hematite iron. The closing 
settlement prices were—Scotch, 41s. 6d. per ton; Cleve- 
land, 343.; hematite iron, 44s. 44d. The market was 
further depressed to-day, and a considerable amount of 
business was done at lower prices, down to 41s. 2d. 
cash being accepted for Scotch iron, being a fall of 
4d. on the day. Cleveland dropped to 33s. 104d., 
and hematite iron to 44s. 3d. per ton cash. The 
demand for Scotch special brands is quiet, and the 
current quotations range for the leading brands, from 
49s. 6d. down to 47s. per ton. Business at home con- 
tinues to be very jbrisk in all branches, but there is no 
improvement to report in respect of the foreign demand. 
The continued storing of pig iron in face of the advance 
in the price of coal, and in the ore freightage rates is not 
the least remarkable feature in the present situation, as 
the cost of producing a ton of pig iron must at present 
rates be something like 5%. to 6s. per ton in excess of 
what it was three months ago. Furnace coals have ad- 
vanced in price 2s. per ton, and ore freights about 1s. 6d. 
to 2s. per ton. There is also an export duty of 24d. per 
ton levied on ore; and as it requires 2 tons of coal to 
produce 1 ton of pig iron, the 5s. or 6s. is easily accounted 
for. It would seem to follow, therefore, that ironmasters 
must have been making more money when warrants were 
selling at 38s. 6d. per ton than they are making at pre- 
sent prices. The number of blast furnaces now in actual 
operation is 81 as compared with 85 at this time last year. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 7862 tons, against 8804 tons in the corre- 
sponding week of 1887. They included, 1060 tons for the 
United States, 750 tons for Canada, 315 tons for Aus- 
tralia, 255 tons for France, 600 tons for Italy, 350 tons 
for Holland, 132 tons for Spain and Portugal, smaller 

uantities for other countries, and 2502 tons coastwise. 

he stock of pig iron in Messrs, Connal and Co.’s public 
warrant stores yesterday afternoon stood at 1,021,540 tons, 
as compared with 1,019,138 tons, thus showing for the 
week an increase of 2402 tons. 


Shipbuilding Contracts.—The past week has brought out 
contracts for three other new vessels to be built by Clyde 
firms. One of the vessels is to be a paddle steamer of 
220 ft. in length, for passenger service in South American 
waters. Inanumber of her structural features her in- 
ternal equipments will resemble those of Mr, MacBrayne’s 
favourite Clyde tourist steamer Columba. Captain James 
Williamson, of the Ivanhoe, is to superintend her con- 
struction, which has been entrusted to Messrs. Caird and 
Co., Greenock. The same firm has also just booked an 
order to build a steam yacht of large dimensions for Mr. 
Harry Foster. A contract has lately been concluded by 
Messrs. Napier, Shanks, and Bell, Yoker Shipyard, to 
build for a Canadian firm a first-class passenger steamer 
for service on Lake Erie. She is to be a vessel of three 
decks, and her dimensions are to be such as to allow her 
to be taken through the canal into the lake. It is re- 
ported to-day_that Messrs. Caird and Co. have contracted 
to build a large paddle steamer for the Caledonian Rail- 
way Company, to run between Ardrossan and Arran; 
and Messrs. Scott and Co., Greenock, have booked an 
order to build and engine a screw steamer of 1000 tons for 
a Liverpool firm. 


Professor Armstrong’s Engineering Class. — Professor 
Armstrong’s class in engineering and mechanics in the 
University of Edinburgh was opened for the new session 
last Thursday. In the course of the opening address he 
stated that the Senatus of the University had decided to 
apply a fund of 3000/7. bequeathed by the late Mr. Fulton, 
to equip a mechanical laboratory. It was desirable, how- 
ever, to have a sufficiently commodious building. 


Marine Engineering Class in the University of Glasgow, 
—In connection with the ‘‘ Elder” chair of Naval Archi- 
tecture in the University of Glasgow, arrangements have 
been made for the opening of an evening class in marine 
engine drawing and engine design this winter for the benefit 
of such students as are unable to attend during the day ; 
and with the concurrence of the Senate, Professor Jen- 
kins has appointed Mr. Robert Johnston as his assistant 
to conduct the class. Mr. Johnston, whois well qualified 
for this important duty, gained a Whitworth Scholarship 
some years ago, and subsequently studied engineering at 
University College, London, under Professor Kennedy, 
whom he afterwards for some time served as assistant. 
The class is to commence to-morrow night, and is to be 
held on Tuesday and Thursday of each week. 


Mechanical Engineer for the Clyde Trust.—The New 
Works Committee of the Clyde Navigation Trustees have 
been instructed to consider the propriety of appointing a 
mechanical engineer to take charge of the machinery be- 
longing to the Trust, including dredger plant, hopper 
barge, and other engines, cranes, swing bridges, &c. 

Edinburgh Water Supply.—The opening of the new 
session of the East of Scotland Engineering Association 
was held ia Edinburgh last Thursday evening, Professor 
Armstrong, honorary president, in the chair. Mr. J. B 
Bennett, C.E., President of the Association, delivered 





the opening address, the subject of which was “‘ An His- 
torical Sketch of the Edinburgh Water Supply.” 


The Scotch Mineral Oil Trade.—The production of 
mineral oil in Scotland is understood to be much greater 
than it was last year, but the deliveries of burning oil on 
contracts are rather under expectation. At present there 
is some dissatisfaction at one or two of the oil companies 
not adhering to the bond entered into some time ago as to 
the quantity of oil to be made. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The New Dock Scheme for Hull.—At a recent meeting of 
the Hull Local Board, the chairman reported that he 
had been informed by the Aire and Calder Navigation 
Company that they contemplated introducing the dock 
scheme of last year into Parliament. The announcement 
was received with satisfaction. 


The Colliers’ Strike.—This has been settled to all intents 
and purposes, and steam coal has been raised all round 
about 5d. per ton, making steam coal at the wharf in town 
5s. 11d. per ton; nuts, 43. 6d.; and slack, 3s. 6d. House 
coal is quoted at the pit bank at 7s. 3d. to 8s. 6d. per ton, 
Those drawing Silkstone are doing a good business, par- 
ticularly on the Derbyshire side. 


Iron.—The unsettled market has now relapsed into the 
quiet attitude observable before the strike, and the 
following may be taken as going quotations: Marked 
bars, 7/. to 7/. 10s. ; medium, 6/. to 6/. 10s. ; common, 
5l. 103.; hoops, 5/. 15s.; Midland pigs, 43s. delivered. 
The ironworkers are asking for an advance, and, if it is 
not granted, there is every probability of a turn-out. 


Sale of the Stephenson Memorial Hall.—On Thursday 
Colonel W. M. Ducat, R.E., one of the inspectors of the 
Local Government Board, held an inquiry at the Muni- 
cipal Hall, Chesterfield, into an application for sanction 
to borrow a sum of 7500/., of oo Hs 5 40007. is for the pur- 
chase of the Stephenson Memorial Hall. There was no 
opposition, and it is therefore probable that the hall will 
pass into the possession of the Corporation of Chesterfield. 


Sheffield Society of Engineers.—-On Saturday evening a 
very able paper was read by Mr. G. 8S. Hird, C.E., upon 
‘“ The History of the Tay Bridge and Why it Fell.” Mr. 
Hird treated his subject in a way which showed that he 


was thoroughly acquainted with the most minute details 


in the construction of the bridge. 


The Proposed Sheffield Ship Canal.—A numerously 
attended meeting of the general committee representing 
the subscribers to the fund for the preliminary expenses 
in relation to the proposed canal was held yesterday at 
the Royal Victoria Hotel, Sheffield. It was unanimcusly 
resolved that a company with limited liability be formed 
for the purpose of making the necessary application to Par- 
liament to authorise the transfer of the Don navigation 
and the canals connected therewith from the Manchester, 
Sheffield, and Lincolnshire Railway Company toa com- 
pany to be formed under the powers ef the proposed Act 
of Parliament. The meeting was unanimous as to the 
importance of acquiring and improving the canals and 
providing an efficient navigation to satisfy the require- 
ments of the district. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was very large, and although the market was 
quiet it had a cheerful tone and prices were well main- 
tained. Informations from other districts showed a 
steadiness of trade throughout the country. The favour- 
able condition of affairs in Cleveland induces makers to 
adhere to their quotations, and many of them will not do 
business at less than 35s. per ton. Merchants, however, 
quote 34s. 6d., and buyers endeavour to purchase at 3d. 
below this figure. or grey forge 38s. 6d. is quoted 
but not readily obtained. Middlesbrough No. 3 war- 
rants are 34s. cash. This has been the state of the 
market for the past few weeks, and there does not appear 
to be any sign of material change. In the hematite pig- 
iron trade there is no alteration. Swedish iron is being 
more used. Gellivara pig-iron foundry, mixed numbers, 
is quoted 44s. 6d. per ton f.o.b. at works, On Monday 
night Messrs. Connal and Co, the warrant storekeepers, 
had in stock at Middlesbrough 248,692 tons of pig iron, 
being a decrease of 2292 tons on last week. In Glasgow, 
stocks continue to accumulate, Messrs. Connal now 
holding in the Scotch centre no less than 1,021,540 
tons. In the finished iron trade there is no altera- 
tion to record; works are well employed and 1aanu- 
facturers have good orders on their books. Prices are 
maintained, and the tendency is upwards. Iron ship- 
plates are 7/. per ton and ship angles and iron bars 
5l. 2s. 6d., all less 24 per cent. discount. Throughout the 
North of England steelmakers are very busy. Heavy 
rails are quoted 4/, 2s. 6d.; ship-plates, 7/.; and angles 
61. 53, per ton. 

Engineering and Shipbuilding.—These two important 
industries continue as actively employed as ever, and it is 

ratifying to know that this state of things promises to 
fast for some time. During the past week a large number 
of very fine steamers have been launched on the northern 
rivers. Messrs. Ravlton, Dixon, and Co., of the Cleve- 
land Dockyard, Middlesbrough, are full of work at their 
old establishment, and their new yard which they opened 
afew weeks ago now presents a very busy appearance. 
One large vessel is nearly all framed, another one is in 





active progress, and a third is being commenced with. 
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Boilermakers’ Wages in the North.—The boilermakers in 
the North of England have given notice for an advance of 
wages, but it is not anticipated that the movement will 
lead to a strike, as inthe past wages questions have been 
amicably settled. During the depression the men suffered 
three reductions in their wages, and since an improve- 
ment has taken place one advance of about 5 per cent. has 
been granted, 


The Make and Disposal of Pig Iron in Cleveland.—A day 
or two ago the Cleveland Ironmasters’ Association issued 
from their offices at Middlesbrough their customary 
monthly returns, showing the make and disposal of pig 
iron in Cleveland. During the month of October, out of 
155 blast furnaces erected, 99 have been in operation, and 
have produced 226,893 tons. This is an increase of 7475 
tons on the month of September. The total amount of 
iron in stock at the end of October was 452,314 tons, being 
a decrease of 7956 tons on the month. The shipments of 
iron from Middlesbrough show a decrease of 3791 tons on 
the month, and 1225 tons as compared with October last 
year. Itis to be expected that exports will fall away 
somewhat at this season of the year. Altogether the 
statistics are generally regarded as satisfactory. 

The Coal and Coke Trades.—There is very little altera- 
tion in the fuel trades. All the wages disputes are now 
settled, and prices are tending upwards. 





MISCELLANEA. 

M. ve Lesszps still insists that the Panama Canal will 
be finished in July, 1890, Qui vivia verra. 

The ‘‘ étude” for the construction of the Congo railway 
line is now nearly finished. The line is to ba of 2 ft. 24 in. 
gauge, and will extend from Matadi to Stanley Pool, a 
distance of 217 miles. 


A new form of electrical railway is being erected at St. 
Paul, Minn. The cars do not touch the ground, but are 
suspended from girders which form the track and at the 
same time the mains conveying the current. Speeds of 
from eight to ten miles per hour are expected. 


Steel sleepers are displacing wood ones in Burmah, 
though when the latter are teak they have a life of ten 
years. On the other hand the use of steel economises in 
the matter of spikes, and the sleepers themselves are 
expected to last forty or fifty years. 


At a meeting of the Society of Engineers, held at West- 
minster Town Hall, on Monday evening, November 5th, 
Mr. A. T. Walmisley, President, in the chair, a paper 
was read on ‘‘The Practice of Foundry Work,” by Mr. 
H. Ross-Hooper. 


Svenska Lloyd Steamer Company have petitioned the 
Swedish Government, that the new steamer, which the 
company have bought in Sunderland, as well as engines, 
&c., might be imported free of duty, but the Government 
has refused the application. 


The Swedish Government has ordered two 25 centi- 
metre guns from the firm of Armstrong, Mitchell, and 
Co., Newcastle, for the new Swedish warship Gita, now 
in the course of building. Kockerne’s Engineering Com- 
pany, Malmé, will supply the gun-carriages. 


A new petroleum steamer has just been ordered at the 
Oscarhamn Engineering Company for account of a firm at 

aku. Itis to be a sister boat to the one previously de- 
livered by the same company, and has to be ready in the 
spring. 

The London correspondent of the New York Times 
states that he learns on the highest authority that the 
British Government has arrived at the conclusion that 
melinite is unsuitable for use in the tropics, and will not 
keep long enough to be trustworthy even in Europe. 


The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending October 28, 
amounted, on 15,9994 miles, to 1,285,698/., and for the 
corresponding period of 1887, on 15,907 miles, to 
1,243,718/., an increase of 924 miles, or 0.5 per cent., and 
an increase of 41,980/., or 3.3 per cent. 


_ It is proposed to found a scholarship for mining students 
in memory of the late Mr. William Husband, of Hale. 
For this purpose it is estimated that 8007. will be required, 
and towards this subscriptions are invited, which may be 
sent to the hon. sec., Mr. Charles V. Thomas, solicitor, 
Camborne. 


The last scene in the life of Brunel’s great vessel, the 
Great Eastern, will be enacted during the next fortnight, 
a8 on Tuesday, Wednesday, and Thursday, the 20th, 
2ist, and 22nd inst., the plates and fittings of the vessel 
will be sold by auction, and thus her long career as a 
money-losing concern will be terminated. 


Some trials were recently made at Vienna to test the 
adaptability of the Maxim automatic gun to the firing of 
small-bore bullets. These were 8 mm. in diameter, those 
previously used being 11 mm. The experiments were 


completely successful, 400 shots being fired in forty-one 
seconds, 


During the last seven years the Conservancy Committee 
of the River Tees have been engaged in the removal of 
the remains of an ancient forest and a quantity of large 
boulders from the bed of the river. Three hundred trees 
and thirteen hundred boulders, weighing from one to four 
tons, have been removed up to the present. 


A chimney of unusual dimensions is at present being 
built at Freiberg, for the purpose of reducing the smoke 
nuisance. Its height is 135 metres, and there is, if we are 
not mistaken, only one higher chimney in Europe, viz., at 
The cost of the Frie- 


Port-Dundas, which is 138 metres, 
rg chimney is about 60000. 








The Kjébenhavn Steamer Company, Copenhagen, has 
just contracted with the Elsinore Iron Shipbuilding and 
Engineering Company about the building of another 
steamer similar to the one launched there a couple of 
weeks ago, and which had been bought by the same com- 
pany. The new steamer is to be ready next May. 


Amongst the tenders for motive-powez engines sent in, 
a fortnight ago, for the electric lighting of Les Halles 
Centrales, Paris, were six single-cylinder gas engines of 
160 brake horse-power each, by Mr. T. Powell, of Rouen. 
Mr. Powell, we are told, has completely got over the 
difficulty of starting large gas engines. We hope shortly 
to describe the arrangements he adopts. 


The average daily consumption of water in the metro- 
polis during the last seven years has been 31.32 gallons 
per head. The maximum was 34.53 gallons, and the 
minimum 28.12 gallons. The supply is at a maximum 
during the months of July and August, and least during 
the winter months, varying about 10 per cent. above and 
below the average supply. 


A curious case of the settlement of the piers of a bridge 
is reported from Knin in Austria, where the abutments 
of the Oraznica bridge have sunk a depth of 20 ft. in the 
river bed since 1886. As the settlement progressed, the 
masonry of the bridge was built up correspondingly so as 
to maintain the same road level. The settlement has now 
entirely ceased and no further trouble is apprehended. 


In connection with the International Exhibition at 
Paris next year, a congress on aérial navigation will be 
held. Amongst the subjects proposed for discussion are : 
the measurement of the electrical potential of the air at 
great altitudes, and the best method of making use of 
Seed compass for determining the direction of motion of a 

alloon. 


The Société pour la Transmission de la Foree par 
lElectricité is about to establish a large central station at 
Bourganeuf. Power will be supplied in the first place by 
the falls of the Jarreaux, which can supply from 1000 to 
1200 indicated horse-power and are nearly 84 miles from 
Bourganeuf. The whole of the power of the falls will 
not be drawn on at first, as a 150 hor:e-power turbine will 
suffice for present needs. The current obtained will be 
employed in 700 incandescent lamps for town lighting 
and 30 horse-power will be available for motors. 


The results of the American observations of the last 
transit of Venus, in 1882, have been tabulated and sum- 
marised by Professor Harkness. Ten stations of observa- 
tion had been established in the United States, and 1472 
photographs of the transit had been taken. The mean of 
the results gives the parallax as 8.847 min. ; that is, the 
mean distance of the earth from the sun is about 
92,385,000 statute miles. Professor Newcomb had, twenty 
years ago, estimated the parallax at 8.848 min. ; and the 
American astronomers estimate the possible error at not 
more than 130,000 English miles. 


The new sewerages works for the Accrington and 
Church districts were opened on Monday, the 5th instant, 
by Alderman Entwisle, Mayor of Accrington. These 
works were designed by Mr. E. Knowles, the engineer to 
the joint sewerage board of Accrington and Church, the 
first sod being cut in 1886, so that they have taken rather 
over two years to construct. The sewage is to be dealt 
with by precipitation, and tank accommodation has been 
provided for upwards of 2,000,000 gallons, though the 
present dry weather flow is but 600,000 gallons. The 
estimated cost of the works was 27,080/., whilst the actual 
cost has been only 26,000/. 


At a meeting of the Academy of Sciences, Paris, a few 
days ago, M. Faye, the perpetual secretary, read a paper 
by M. Faurel, communicating the process by which M. 
Dufour has mathematically proved that the altered 
pieeronee presented by the reflected image of the shore 
of the Lake of Geneva, as seen in the waters of the lake 
at a distance of nine kilometres, is due to the curvature 
of the earth’s surface. He suggests that the same explana- 
tion fully confirms Ricco’s hypothesis as to the reflected 
image in the water of the rising sun at sea. A communi- 
cation was also read from M,. Janssen, who has taken up 
a station at the Grands Mulets, near the summit of Mont 
Blanc, where he finds the atmosphere extraordinarily dry 
and pure, and where he expects to be able to carry out 
some important investigations with the spectroscope. 


A large swing bridge, with two spans of 250 ft. each, is 
to be erected over the Thames river at Winthrops Point, 
near New London, to carry the lines of the New York, 
Providence, and Boston Railroad. The principal pecu- 
liarity about the work is the method by which the three 
deep foundations are to be sunk, the total depth of mud 
and water to be passed through being 130 ft., 128 ft., and 
103 ft. in the different cases. Toavoid the expense of the 
pneumatic system the following plan has been adopted: 
An immense timber crib in one case 71 ft. square is to be 
sunk to the bottom of the river, and the mud dredged out 
inside it to the depth of 20 ft. In the space thus prepared 
piles will be driven, and when home their heads will be 
cut off close to the mud line by means of a special tool. 
The spaces round the heads of the piles will be filled 
mia a at and the masonry of the piers will be built 
on this. 


A long series of observations has been carried out all 
over France since the year 1884 for the purpose of detect- 
ing any variations of level of the land. These observa- 
tions have been carried out by men belonging to the Génie 
corps under specially selected officers. The result of this 
series of observations is mostimportant. It would appear 
that a secular depression from south to north is in pro- 
gress. While on the coast of the Guif of Lyons no altera- 
tion of level has been noted on the line between Marseilles 
and Lille, a stretch of 820 kilometres, the ground is sinking 





towards the north at the various rate of 3 centimetres 
yearly. It is noteworthy that the direction of the sinking 
18 complicated ; it is about three times greater towards 
the north-east than in the direct line from south to north. 
The rate along the line of the meridian is atout 1 milli- 
metre yearly on every 27 kilometres ; whereas it is 1 milli- 
metre on every 10 kilometres in a north-easterly direction. 
Should this rate of depression continue, north-eastern 
France would, in the course of a few centuries, encounter 
a calamity similar to that which, at the end of the 
thirteenth century, befel the Netherlands. 


Her Majesty’s surveying ship Egeria, under the com- 
mand of Captain P. Aldrich, R.N., has, during a recent 
sounding cruise and search for reported banks to the south 
of the Friendly Islands, obtained two very deep soundings 
of 4295 fathoms and 4430 fathoms, equal to five English 
miles respectively, the latter in latitude 24 deg. 37 min. S., 
longitude 175deg. 8 min. W., the other about 12 miles to 
the southward. These depths are more than 1000 fathoms 
greater than any before obtained in the Southern Hemi- 
sphere, and are only surpassed, as far as is yet known, in 
three spots in the world—one of 4655 fathoms off the 
north-east coast of Japan, found by the United States 
steamship Tuscarora ; one of 4475 fathoms south of the 
Ladrone Islands, by the Challenger; and one of 4561 
fathoms north of Porto Rico, by the United States ship 
Blake. Captain Aldrich’s soundings were obtained with 
a Lucas sounding machine and galvanised wire. The 
deeper one occupied three hours, and was obtained in a 
considerably confused sea, a specimen of the bottom being 
successfully recovered. Temperature of the bottom, 
33.7 deg. Fahr. 


We have received from the United Asbestos Company 
a neat-looking combined paper cutter and calendar for 
1889. The blade of the cutter is also marked along one 
edge with English and along the other with French mea- 
sures, and so forms a handy scale. Weare informed that 
this company have now for the fourth time in succession 
been awarded the Admiralty annual contract for the sole 
supply of fine spun askestos yarn packing and of their 
special asbestos metallic high-pressure jointing materials 
for manhole and mudhole doors and for steam joints. 


A syndicate has been formed for the supply of elec- 
tricity for power or lighting purposes to the exhibitors at 
the forthcoming Paris Exhibition. The tariff to be 
charged is as follows: 


fr. 

For a 16 candle-power incandescent lamp 60 
” 10 ” ” ” 40 
»» 500 a arclamp ... 500 
», 1000 ” ” 1000 


the prices being based on 900 hours of lighting. For 
power the prices will be, up to 500 khorse-power hours, 
50 centimes per horse-power hour above 500 horse-power 
hours, 40 centimes per horse-power hour. 


The following method for the electro-deposition of the 
heavy metals, such as platinum, iridium, paladium, 
&c., has recently been proposed by Professor Silvanus 
Thompson. The impure metal is first obtained as a chloride 
by the ordinary chemical processes. The excess of acid 
is evaporated off in a water bath, and the salt finally re- 
dissolved in distilled water, and from teu to fifty times 
its weight of a solution of sodium phosphate either pure 
or mixed with borax. The solution is then raised to the 
boiling point, and sal ammoniac, common salt, or sodium 
bromide added. The solution is then reheated, and 
finally neutralised with either the carbonate, or if alkaline, 
with the bicarbonate of soda. In depositing the metal 
from a bath of the above solution, it should be heated 
to from 60 deg. to 90 deg. Cent., and the metal deposited 
in the ordinary way. In the case of platinum, a brilliant 
deposit can be obtained from a bath of the following 
composition : 


Parts, 
Chloride of platinum ... ts a st 2 
Sodium borate .. ae i a 16 
ee carbonate 16 
Sal ammoniac ... ne 2 te re 2 
Water... tis Ge Sia aa we 150 








Towne A Surp 3700 Mitts.—The screw tug Sto: mcock 
left the River Clyde yesterday (Thursday) to undertake 
what is probably the longest ‘‘tow” upon record—to 
bring the disabled ship Ardencaple from Fernanda Nor- 
hona, a small island near Pernambuco, to the Clyde for 
repairs, the distance being 3700 miles. The Ardencaple, 
a sailing ship of 1222 tons net register, owned in Glasgow, 
collided about the end of September with the Earl 
Wemyss, also of Glasgow, and while the latter vessel sank 
the former vessel got her bow stove in and her stem 
greatly damaged, the fractures extending below water 
line, and she was otherwise oizabled. She lies at anchor 
at Fernanda Norhona and the Stormcock has got to bring 
her home. With the tugboat there has been sent by the 
Glasgow Salvage Company one of Gwynne’s 10-in. steam 
pumps, divers and apparatus for ascertaining the full ex- 
tent of the damage, while Messrs. D. and W. Henderson 
and Co., shipbuilders, have sent men with steel and wood 
to construct a temporary bow. The Stormcock is said to 
be the most powerful tug in Europe, only one or two 
trading at Calcutta being more powerful. She is a twin- 
screw tug of 372 tons gross, 160 ft. long, 25 ft. broad, by 
13 ft. deep. Her engines are of the compound type with 
cylinders 26in. and 45in. in diameter with 30in. stroke. 
‘he boilers work to 1001b. pressure, and the nominal 
horse-power is 300. She was built and engined by Laird, 
of Birkenhead, and is owned in Liverpool, from which 
place she was chartered by the underwriters of Glasgow. 
It is expected that it will be three or four m:n hs before 
the vessel arrives, 
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25-TON STEAM CRANE; PRINCE’S QUAY, BELFAST HARBOUR. 


CONSTRUCTED BY MESSRS. GEORGE RUSSELL AND CO., ENGINEERS, MOTHERWELL, N.B 
(For Description, see Page 451.) 








A....Fire Door. 
£.8...Slewing Engines: 6" Cy!f « 10° Stroke,. 
€.C...Hoisting Engines. 9. x 1", 
0.0...Handles For hoisting by manual power 10 Tens, 
E..... Position of Driver working Crane 
(ail handles being brought to this point.) 
Pan mB hy ; 
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NOTICES OF MEETINGS. 

CHEMICAL Socigty, BURLINGTON Hous, Lonpon, W.—Thursday, 
November 15th, at 8 p.m. Ballot for the election of Fellows. 

THE Surveyors’ InsTiTuTION.—Monday, November 12th, when 
the President, Mr. E. P. Squarey, will open the session with an 
address. The chair to be taken at 8 p.m. 

LIVERFOOL ENGINEERING Society. — Wednesday, November 14th, 
meeting at the Royal Institution, Colquitt-street. The chair to be 
taken at8p.m. A paper will be read by Mr. T. Mellard Reade, 
F.G.8., entitled, ‘On the Advantages to the Civil Engineer of a 
Study of Geology.” 

THE INSTITUTE OF PATENT AGENTS.—Wednesday, the 14th inst., 
at 7 o'clock. 1. To discuss Mr. Ellis’s paper ‘On the Subject- 
Matter of Patents” (see vol. vi. of Transactions, page 229). 2. To 


receive the Report of the President and Mr. E. Carpmail respecting 
their attendance at the Board of Trade before the Departmental 
Committee on Official Publications, 3. To consider the Report 


9 | education. 





of the Committee of Council on Conflicting Applications. 4. To 
consider the Minutes of the chief secretary (Queensland) in reply 
to the representation contained in the Report of the Committee 
of Fellows on the practice of the Queensland Patent Office. 
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THE PENDING PATENTS, &c., BILL 

On a recent occasion in considering the Bill now 
before Parliament for amending the Patents, De- 
signs, and Trade Marks Laws, we referred with 
approval to the proposal to create a Roll of Patent 
Agents, and we alluded to objections that had been 
raised, and assertions that had been made in sup- 
port of such objections. 

Amongst a certain class of persons there seems to 
be a sort of mania for what they appear to regard as 


thin | free trade (if we may use such an expression) in 


everything. With some this craze has, ere now, 
gone so far as to suggest, and fight for, abolition 
of patents. Common sense, however, prevailed, 
and it was realised by the Legislature that the trade 
in inventions founded upon the grant of patents 
was of great advantage to the country in promoting 
its industrial prosperity, and that any abuses 
existing in the patent system might be rectified by 
available amendments. It was seen that once take 
away the protection for inventions, the working 
man (using that term in its most comprehensive 
sense) would, in matters pertaining to the pro- 
duct of his ingenuity, be at the mercy of the 
capitalist, and that progress would be consequently 
retarded. It took years to get the point settled. 
And now, although there have been repeated 
recommendations, from influential and disinterested 
sources, that the law should provide some check 
upon the multiplication and malpractices of incom- 
petent and unscrupulous persons who, under 
pretence of acting as patent agents, prey upon 
unwary inventors, there arises opposition from 
certain quarters, based upon an ill-defined dread 
that, in some way, this will be contrary to free 
trade, and will interfere with the liberty of the 
subject. But, it should be borue in mind that all 
laws passed for the benefit of the community have 
a more or less restrictive operation. If the views 
that have been expressed by some with respect to the 
proposed creation of a Roll of Patent Agents are to 
prevail, then surely it will not be consistent to 
continue to place any restrictions upon persons 
practising as barristers, physicians, solicitors, sur- 
geons, chemists, and so forth. Indeed it would 
become inconsistent to insist upon the education of 
a child whose parents preferred that it should grow 
up in ignorance in order that they might have the 
benefit of the work it might do, for remuneration, 
in the time now devoted, under compulsion, to 
And, indeed, to carry the same line 
of argument to its logical conclusion, it would 
appear that any law would be open to objection 
that had the effect of restraining anybody from 


63 | Working his own will absolutely. 


But it is superfluous to point out that the large 
majority of people recognise the absolute need, in 
the public interest, of certain restraining laws. 
And there can be no doubt that any impartial in- 
vestigator who may thoroughly inquire into the 


64 | present state of things with regard to patent agents, 


will recognise the fairness and expediency of the 
Government proposals respecting the profession_con- 
tained in the Bill now under consideration. 

The creation of a Roll of Patent Agents, though 
probably the most valuable feature in the Bill, is 
by no means the only important change sought to 
be effected. Serious complaints were made to the 
Committee appointed by the Board of Trade respect- 
ing the working of that part of the Act of 1883, 
which permits amendments when an application for 
patent does not in the first instance comply with 
the requirements of the Act. It was stated that 
when an examiner had reported that the invention 
had not been fairly described, and that an amend- 
ment was necessary, the applicant sometimes oc- 
cupied months in making such amendments, and 
that advantage had been taken of this power to 
introduce into a specification, objected to on account 
of its vagueness, matters the knowlege of which 
had been subsequently acquired, it might be even 
from a subsequent applicant who had in the mean 
time filed his complete specification. The Com- 
mittee came to the conclusion that these complaints 
were to some extent well-founded, and that, at all 








evenis, there was a risk of abuse from an indefinite 
term being allowed for amendments. At present 
there are no means of controlling an applicant in 
this respect. The amendment may be made at any 
time prior to the date for delivering the complete 
maga The Committee expressed the opinion 

at there was no sound reason why the time should 
be thus unrestricted. They recommended an 
alteration in the law to the effect that if an amend- 
ment required by the Comptroller was not made 
within one month the patent should date only from 
the time of the application being made conformable 
to the Act, and not from the time of the original 
application. To meet exceptional cases, however, 
they further suggested that power should be given 
to the Comptroller (subject to the usual appeal) to 
extend the time beyond one month when it was 
proved that the delay was unavoidable and arose 
without default or neglect on the part of the ap- 
plicant. They deem it worthy of consideration 
whether public notice should not be required of 
any such application for extension of time, and 
whether any subsequent applicant who had filed 
a complete specification should not be permitted 
to oppose it. 

Now, if the law be altered as provided in the Bill 
under notice, not only will the Comptroller as here- 
tofore have the power to refuse to accept the 
application if not prepared in the prescribed manner, 
or to require that the application, specification, or 
drawings be amended before he proceeds with the 
application ; but, moreover, in the latter case he 
will have power to direct that the application shall 
bear date as from the time when the requirement is 
complied with. This of course is a provision of high 
importance ; the power it will give to the Comp- 
troller, should it become law, will have to be 
exercised with great judgment. 

On the one hand undoubtedly it is a serious 
defect in the present state of the law that it will 
allow an unscrupulous person to secure a date of 
priority by depositing a meagre statement professing 
to be a description of the nature of an invention, 
but disclosing practically nothing, and then to cast 
about for any information he can pick up during 
the following nine months. In this way no doubt 
inventors have been robbed by having their inven- 
tions fraudulently included in the specifications of 
application for letters patent of prior date to their 
own. 

On the other hand it must not be forgotten that 
as to the amount of information to be given in a 
provisional specification, very widely different 
views have been entertained in official quarters at 
different times during the past twenty years. The 
law officers under the Act of 1852, and the exami- 
ners under the Act of 1883, have often required 
a much more elaborate description in a provisional 
specification than the law renders necessary, if we 
are to judge by those precedents which the deci- 
sions of the law courts afford. 

Extreme care must therefore be taken, should 
the proposed change in the law take place, that no 
applicant shall be improperly made to suffer by any 
ill-judged interpretation of the requirements of the 
law with respect to the amount of description 
necessary to be given in a provisional specification. 





THE ACCIDENT TO THE CZAR’S 
TRAIN, 

Tue “‘ divinity that doth hedge a king” evidently 
does not extend to Russia. The late Czar fell by 
the hand of an assassin, and now his son, behind 
whom the same fate ever stalks, has had the barest 
escape from death in a railway accident. The 
emergency through which he has passed was not 
one of those trifling occurrences which are mag- 
nified out of all proportion by the daily papers 
when they happen within sight of a royal per- 
sonage, but a fearful disaster which will take rank 
among the most serious of the kind which have 
occurred during the past few years. Of the im- 
perial suite twenty-one died on the spot, and 
thirty-seven were badly wounded, one so much so 
that he has since expired. In the carriage of the 
Czar a servant was killed in the act of handing a 
cup of coffee to his master, and several servants in 
the pantry suffered the same fate. The Emperor 
himself was injured in the foot and his consort on the 
head. Thetrain left Sebastopol at4.30P.m. on Sunday, 
October 28, and reached the place of the catastrophe, 
between the Taranovka and Borki stations, at 12 
o’clock the next day, having been between nineteen 
and twenty hours traversing a distance of 440 miles, 
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the average rate being thus about 22 miles an 
hour, including stoppages. Excluding the latter, 
the average speed was about 28 miles an hour, 
When the accident occurred the train was proceed- 
ing down an incline in a deep defile at the rate 
of 64 versts (43 miles) an hour. It was drawn 
by two heavy locomotives, and consisted of nine- 
teen vehicles, some of which were saloon car- 
riages. The first carriage was principally occu- 
pied by the Court servants, the next being the 
kitchen car, and the succeeding one the dining- 
saloon. One of these cars appears to have left the 
rails, and to have dragged the succeeding ones after 
it, with the result that the rear portion of the train 
became a total wreck. The official telegrams which 
have been received do not deal with the cause of 
the accident further than by stating that the 
Emperor picked up a part of a rotten sleeper and 
handed it to an oflicer to be produced at the inquiry. 
Rumour, however, adds that the speed of the train 
had been accelerated at the command of the Czar 
far beyond the limit allowed on that section of the 
line, and contrary to the representations of the rail- 
way authorities. Whether that be true or not we 
cannot say. In the absence of precise evidence it 
is impossible to decide what was the proximate 
cause of the accident—it may have been due to a 
rotten sleeper, to a broken axle, to a displaced tyre, 
or to the failure of any one of the very numerous 
parts in the truck of a heavy carriage. 

But whatever it was that gave way a speed of 43 
miles.an hour over South Russian railways is merely 
an invitation to disaster. These lines are noto- 
riously badly kept, notwithstanding the improve- 
ments that have been made since they all broke down 
during the last Russo-Turkish war. They are laid 
with 66 lb. flanged rails. It must be remembered, 
however, that a flanged rail of this weight is only 
the equivalent of a 501b. bull-headed rail with 
chairs as used in England, for the narrow flange 
does not give nearly the same lateral stability as 
the broad-footed chair. Now to run modern 
saloon cars at a high speed over a road of this de- 
scription is far from being a wise proceeding any- 
where. Here our main lines are laid with 80 lb. 
rails, the equivalent of 100 lb. flanged rails, and it 
is only on such lines that the highest velocities are 
attained. The roads are also subjected to the most 
constant inspection, and any part which shows signs 
of giving way is immediately renewed. Every man 
from the chief engineer to the platelayer has a 
high idealat which he aims. Each day, or several 
times a day, he sees the ‘‘ Flying Scotchman,” or 
some equally swift train, tearing along the metals 
and shaking the earth with its ponderous tread, 
and the fact is brought home to him that it is only 
along a perfect road that such a pace can be main- 
tained with safety. If the ballast is allowed to be 
washed away from beneath the sleepers, or the rails 
to get out of line, hundreds of lives are imperilled, 
and the company is brought within a measurable 
distance of a bill of damages which will swallow the 
half year’s dividend. Consequently a high degree 
of skill is acquired, and a standard of work is pro- 
duced which would be quite impossible under other 
circumstances, 

Apart from all question of the weight of rails, 
how different is this from what obtains in South 
Russia. There the speed of the mail trains is twenty 
miles an hour, and this speed may be taken as the 
measure of the care and ability displayed through- 
out the railway service. We would not for one 
moment suggest that the engineers fail in the 
slightest degree in their duty to the passengers, or 
that human life is lightly valued by them. But we 
insist that it is impossible to raise the standard of 
work and inspection in a railway which has to pay 
dividends greatly above the reasonable require- 
ments of the traffic. When ‘ve consider the vast 
distances in Russia, the sparse population, the 
paucity of manufactures, and the poverty of the 
inhabitants, we are quite sure that the only way to 
get a return out of the railways is to curtail expenses 
both in first cost and in working. This isa perfectly 
legitimate policy ; indeed, it is the only one to be 
followed in such circumstances. Buta policy, like 
a bad habit, cannot be laid aside at a moment’s 
notice. Even a visit from a Czar will not work 
a miraculous improvementin it. A change can only 
be wrought by long and patient effort aided by strong 
pressure from without. The intention and the 
money may be present to rapidly bring a railway into 
a greatly improved state of efficiency, but the skill 
will be lacking. Indeed, sudden efforts of all kinds 
are to be deprecated in railway affairs. We would 





much rather take our chance along a poor line in 
its normal condition than have it hurriedly trans- 
formed for our benefit. 

In general, Russian passenger rolling stock is 
extremely heavy — the total absence of tunnels 
on most of the lines allowing the authorities 
to take advantage of the wide gauge to build 
carriages twice as large as our own. The Czar’s 
train is extra heavy, as besides dining, cooking, 
and sleeping cars, it carries a breakdown gang, 
and appliances, as well as a swarm of officials 
and guards. At the usual speed of the district 
the line would have been sufficiently tried by 
the extra weight alone. But when the rate of 
travelling was increased until it attained Sir 
Richard Moon’s ideal of forty miles an hour, in- 
cluding stoppages, a condition of positive danger 
was reached which must have sent an uncomfortable 
chill along the spine of the Minister of Ways and 
Communications, who was in the train, that is, if he 
knows anything about railways, and is not merely 
a political officer. The Emperor himself is pro- 
bably quite unaware of the conditions which the 
outlying lines in his vast kingdom have been de- 
signed to fulfil. He has travelled at high speeds in 
different parts of Europe, and possibly assumes 
that a race to the Crimea could be instituted, if 
he so desired, rivalling the famous struggles to 
Edinburgh which attracted the attention of all 
Europe last August. This is an entire mistake ; 
the safe speed on a line varies with the weight of 
the rails and the care expended on the road, that 
is, on the money spent on construction and 
maintenance. If the road-bed be very good, the 
rails may be of moderate weight, and, vice versé, 
heavy rails will compensate for some want of care 
in ballasting. But light rails and a poor road 


‘will never carry a fast heavy traffic. Should 


the Czar insist upon express speeds in South 
Russia, no doubt he may obtain them a few years 
hence, if in the mean time the speed of the 
ordinary trains be gradually raised, so that the 
weak spots of the system may be demonstrated and 
eliminated. An emperor can only travel rapidly 
and safely, when his subjects travel rapidly and 
safely too, and the more he takes to heart the lesson 
of the proverb about making experiments on a 
corpus vile, the greater will be his own security. It 
is unnecessary to say that a thorough overhauling 
of Russian railways will proceed from the affair, 
and a batch of oflicials will be relegated for life to 
Siberia. As the two persons in whose hands all 
initiative rests—the Czar and the Minister of Rail- 
ways—were both on the spot, and personally inves- 
tigated the cause of the accident, the result will be 
more satisfactory than previous inquiries for many 
a year. 

The cause of this disaster may be advantageously 
studied in other parts of the Continent besides 
Russia. Year by year passengers demand more 
comfortable accommodation, with greater speeds, 
and traffic managers are obliged to listen to their 
requests. They provide trains de luxe, sleeping 
cars, and dining cars, and except in France, even 
the third-class passenger has a fair amount of 
comfort. All this adds to the weight of the 
vehicles, and there is at the same time a steady 
increase in the speed. If the lines had to be 
relaid every year it would be easy to bring them 
up to the requirements of the day. But renewals 
are a good many years apart, and the result is 
that modern trains run on an antiquated track. 
Even when the renewal takes place it is usually 
designed to meet current requirements only, 
and a few years sees the same unsatisfactory con- 
dition of affairs again. In this country, when 
the change was made from iron to steel rails, the 
weights were also largely increased, while abroad, 
on the contrary, a diminution was made in many 
instances, advantage being taken of the superior 
metal to effect a supposed economy. Sixty-pound 
rails were laid, and to-day passengers feel the result 
in uneven motion and general discomfort, while the 
engineer has to pay the penalty of his want of fore- 
sight in a greatly increased load of anxiety and by 
his inability to meet the demands of the traffic 
manager. On railway systems where a more liberal 
policy has been pursued, as, for instance, in the 
main lines in Great Britain, and on the mail route 
of Belgium, which has been lately relaid with the 
Goliath rails of Mr. Sandberg, the results have 
completely justified the expenditure. Wear and 
tear has been diminished, speeds have been in- 
creased, passengers have been attracted, and the 
earning power of the lines has been augmented. 








RAILWAY BRAKES IN NEW SOUTH 
WALES. 


WE have just received from Australia a bulky 
Blue-book containing a variety of documents— 
report and evidence taken before the departmental 
board of inquiry, depositions taken at coroner’s 
inquiry, &c.—relating to the serious accident at 
Peat’s Ferry, on which we had occasion to com- 
ment in articles which appeared on pages 281 and 
360 of our forty-fourth volume. The accident in 
question occurred in June, 1887, but the Blue- 
book just mentioned was only ordered to be 
printed on July 23 of the present year, on which 
date the Legislative Assembly also ordered the 
printing of a report on the application of con- 
tinuous brakes to goods trains, which had been 
made by Messrs. D. Vernon, W. Scott, and W. V. 
Read, in May, 1887. To some extent these various 
documents may now almost be considered matters of 
ancient history, but in view of the factthat the colony 
appears just now to be taking an interest in con- 
tinuous brakes, it is worth while to say a few words 
respecting certain points which deserve comment. 

As regards the Peat’s Ferry accident itself, we 
have nothing to add to our remarks in the articles 
to which we have already referred. Our readers 
would not thank us for laying before them even a 
brief summary of the voluminous mass of evidence 
contained in the pages of the bulky Blue-book before 
us, the more so as such a summary would really 
add nothing of value to the information which 
we have already published. Neither is it worth 
while to discuss the fitness of the Westinghouse 
automatic brake for controlling trains on steep 
inclines. A dozen or fifteen years ago such a ques- 
tion might perhaps have been worth discussion, but 
now the point has been so thoroughly settled by 
long practical experience under a vast variety of 
conditions, that it would be simple waste of space 
to deal with it further. 

There is, however, one point on which we should 
say afew words. In the course of the inquiry the 
question had been raised as to whether or not it 
was possible to exhaust the pressure in the small 
reservoirs, which in the Westingliouse automatic 
brake are carried on each vehicle, without ex- 
hausting the main reservoir. The railway officials 
stated that this was possible, and they carried 
out some trials to prove it. These trials, which 
were of a somewhat remarkable character, appear 
to have been carried out on three different days 
(namely, August 31, September 3, and September 
6, 1887), on the first and second of which running 
trains of six and seven vehicles respectively were 
experimented upon five vehicles being in each 
case fitted with the brake. On the third day 
the experiments were made on a standing train 
of five carriages. The results obtained on the 
three occasions were very similar, and there is no 
need to deal with all the experiments in detail. The 
chief results, however, were as follows: With an 
initial pressure of 60 1b. in the train reservoirs, and 
the steam pump working, it was found possible by 
applying and releasing the brake ten times in 
1 min. 55 sec. to reduce the pressures to from 153 Ib. 
to 221». in the reservoirs of the different vehicles, 
while in another case a reduction was made from 
831b. to 25 lb. by applying and releasing the brake 
seven times in 2 min., the pump ot being at work. 
In another instance the brake was applied and re- 
leased eleven times in 5} min., ‘‘ remaining on each 
‘*time for a period of 20sec.,” with the result of 
reducing the pressure in the train reservoirs from 
60 lb. to an average of 17lb. Considering that 
in this experiment only 10 sec. were allowed for 
each release and for recharging the reservoirs, it 
is not surprising to learn that at the end of the 
experiment the pressure in the main reservoir was 
the same as at the commencement, namely, 60 lb. 
As affording evidence of the great rapidity with 
which the Westinghouse brake can be applied and 
re-applied, these experiments are interesting, but 
it is difficult to see what other purpose they serve. 
Their object appears to have been to show that by 
carefully manipulating the brake valve, making the 
period of release the briefest possible and re-apply- 
ing the brake rapidly, it was possible to dissipate 
the pressure in the train reservoirs, but the fact 
that this end was attained by means utterly outside 
the conditions of practice renders the experiments 
valueless. What driver possessed of the slightest 
remnant of sanity would be likely to apply and 
release his brake ten times in 1 min. 55 sec.? Alto- 
gether in the face of the enormous amount of prac- 
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tical experience now available as to the working of 
the Westinghouse brake under varied conditions, 
we cannot regard these experiments as possessing 
any weight. 

It is impossible to look through the Blue-book 
before us without getting the impression that many 
concerned in the inquiry into the cause of the 
-Peat’s Ferry accident had very hazy ideas as to the 
rate at which a train will gain speed in a down 
gradient, and it may be worth while to say a few 
words on this point. Of course if it were not for 
the frictional and other resistances which a train 
encounters when running down an incline, the 
speed acquired would be the same as that due to 
falling freely through the amount of the descent. 
Thus a train starting from a state of rest and 
running 3000 ft. down an incline of I in 100, or 
1500 ft. down a gradient of 1 in 50, would in each 
case acquire the speed due to a fall of 30 ft. 
But the frictional resistances, &c., materially 
modify this state of things, the mean resistance on 
the gradient of 1 in 100 having to be overcome for 
a distance twice as great for a given fall as on the 
gradient of 1 in 50. It thus follows that the flatter 
the gradient the greater is the proportion of the 
energy due to the fall which is expended in over- 
coming the frictional and other resistances, while 
as certain of these resistances increase with the 
speed it further follows that for each gradient there 
is a maximum speed which will not be increased by 
the action of gravity however long the gradient 
may be. On a gradient of 1 in 100 this limit is 
attained when the total resistances amount to 745 
of the weight of the train and so on. 

In dealing practically with any question relating 
to the length of run down a given incline under the 
action of gravity, which will be necessary to give a 
certain increase of speed, it is convenient to con- 
sider the gradient as flattened by a percentage 
corresponding to the mean resistances. For ex- 
ample, at Peat’s Ferry the gradient consisted of 
about 2 miles of 1 in 50 and 1 in 55, followed by 
about 2} miles of lin 40. Let it be assumed that 
the train reached the summit of the 1 in 40 with a 
speed of 30 miles per hour, and let us determine 
approximately for what distance the train would 
have to run (without brakes applied) down the 
gradient of 1 in 40 in order to increase its speed to 
45 miles per hour. Disregarding small fractions, a 
speed of 30 miles per hour corresponds to that which 
a body would acquire in falling 30 ft., while a speed 
of 45 miles per hour would correspond to that due 
to a fall of 674 ft.. so that to increase its speed from 
30 to 45 miles per hour a body would have to fall 
67.5 -30=37.5 ft. If a train was moving with- 
out resistance on an incline of 1 in 40, this 
would correspond to a run of 40x37.5=1400 ft. 
But in increasing its speed from 30 to 45 miles per 
hour, the train would experience a mean resistance 
of fully 22 lb. to 23 1b. per ton, and if we take 
this resistance at 22.4 lb. per ton, this would be 
just balanced by running down a gradient of 1 in 
100. In other words, the gradient available for 
producing acceleration is not 1 in 40, but this 
gradient less 1 in 100, or 1 in 66}. The distance 
which would be run, therefore, in increasing the 
speed from 30 to 45 miles per hour would thus be 
37.5 x 664 = 24874 ft., a distance which, under the 
conditions assumed, would be run in a little over 
45sec. In the same way it may be calculated that 
an acceleration from 30 to 60 miles per hour would 
require a drop of 90ft. in a body falling freely, 
while in consequence of the increased resistance of 
the train at the higher speed the actual gradient of 
1 in 40 would be reduced to an effective gradient 
of about 1 in 93 available for causing acceleration, 
making the distance to be run 90 x 93=8370 ft., a 
distance which would require over 2 min. to traverse 
under the assumed conditions. 

We may now turn to another matter, namely, 
the application of continucus brakes to goods trains. 
One of the documents before us, which was ordered 
by the New South Wales Legislature to be printed 
on July 23 last, is, as we have already mentioned, a 
report on the application of continuous brakes to 
goods trains made in May, 1887, by Messrs. D. 
Vernon, W. Scott, and W. V. Read. We are glad 
to find that these gentlemen unanimously condemn 
non-automatic brakes and state that they could not 
recommend any such brake for adoption. Of the 
eight brakes submitted to them for their opinion, 
three are thus disposed of, while three others are 
discarded on other grounds, and the remainder of 
their report deals with two brakes only, namely, 
the automatic brakes of the Westinghouse and the 





Vacuum Brake Companies, a preference being ulti- 
mately expressed for the latter. It is very difficult 
—in fact, we may say impossible—to gather from the 
report on what grounds this preference is formed, 
unless we take it that it is founded merely on 
general individual opinions. No reference is made 
to any trials of the competing brakes, nor to any 
data as to the respective costs of maintenance, 
although surely definite information on auch points 
should have been before the authors of the report. 
On the question of cost of applying the brakes to 
the existing rolling stock, however, they do give 
certain facts which are worth quoting here. Taking 
the case of a train of fourteen vehicles with engine, 
the cost of application is given as 3511. 16s. in the 
case of the vacuum automatic and 375/. 14s. for the 
Westinghouse brake, of which total costs the engine 
fittings cost 281. and 43/. 4s. respectively, leaving 
the cost per vehicle, exclusive of engines, about 
231. 2s. 6d. and 231. 8s. respectively, of which sums 
14l. is in each case the railway company’s estimated 
cost of the foundation gear, blocks, &ec. 

The authors of the report next go on to say that 
at the end of 1886 the goods stock to be fitted con- 
sisted of 8371 vehicles and 198 goods engines, and 
taking the cost per vehicle for the vacuum brake 
as 23l., they make the cost of the application 
192,533. for fitting wagons and 9194/. for fitting 
engines, or a total 201,727/., from which they 
deduct 4185/. as the value of old materials removed. 
How the sum of 91941. above given is arrived at is 
not clear, as at 281. per engine the cost of fitting 
198 engines would be but 5544/., and there thus 
appears to be an error of 36501. in the report. This 
is a somewhat serious error to have escaped notice 
in such a document, and the fact of its existence 
raises some doubt as to the care with which the 
items have been considered. 

The cost of fitting all the rolling stock with the 
Westinghouse automatic brake is not given in the 
report, but taking the figures given above it appears 
that the extra cost of fitting the brake in place of 
the vacuum would be about 5300I/., or roughly 
about 24 per cent. on the total outlay. Against 
this must be set the fact that the passenger stock on 
the New South Wales railways is already fitted with 
the Westinghouse brake, and on such railways where 
‘* mixed” trains must of necessity best meet many 
local demands, this is an important consideration. 
If a second type of brake was to be introduced the 
engines working such trains and the passenger 
vehicles used on them would have to be fitted with 
both kinds of brake apparatus, or the brakes on the 
goods wagons would be unavailable. Altogether it 
appears that as far as cost of application to the goods 
rolling stock is concerned, there would be in the 
case of the New South Wales railways nothing to 
choose between the two brakes, and the question of 
which to adopt is thus left free to be determined 
simply by the respective practical efficiencies of the 
two arrangements. 

We have said that no reference is made in the re- 
port under notice to any experiments made to 
determine the efficiency of the brakes under con- 
sideration, but in an appendix to the Blue-book re- 
lating to the Peat’s Ferry disaster, reference is made 
to some trials carried out, apparently in November, 
1886. No details of the stops made are, however, 
given, so that it is impossible to judge of the re- 
spective performances. From a table, however, we 
learn that the particulars of the trial trains were 
as follows : 

Automatic 
acuum. 


Weatinghouse 
Automatic. 
Number of vehicles ... 13 
Weight of train loaded 149 tons7 cwt. 147 tons 8 cwt. 1 qr. 
$9 empty 63 ,, 8, 85 ,,13 ,, 


Maximum brake force 95} tons 232 tons 

Weight of patent parts 233 lb. 423 |b. 
», foundation gear 480,, 8614 ,, 
», hand gear 347 ,, HA; « 


This table suggests several important considera- 
tions. In the first place the trains were far too 
short to test the value of the brakes for goods 
train service. It may be quite possible that the 
railway company may only work short trains on 
their mountain sections, but it would be most 
absurd to choose a brake for use on those sections 
alone. New South Wales is a growing country, 
with, we trust, a most important and prosperous 
future before it, and in making the selection of a 
continuous brake for use on its goodstrains, the traffic 
of the future, as well as the traftic of the present, 
should be considered. There is nothing which more 
promptly exposes the weak points of a continuous 
brake than its trial on long traing, and such trains 





should, therefore, certainly be used in any trials of 
the kind under consideration. 

Another point suggested by the above tabular 
statement is the great difference in the amount of 
brake force provided on the two trains. In the ab- 
sence of specific details we can of course only sur- 
mise the cause of this, but looking at the figures it 
certainly appears as if one train had been fitted with 
single and the other with double blocks to each 
wheel, and this view is borne out by the difference 
in the weight of the foundation gear in the two 
cases. Of course if this was so any comparison of 
the performances of the two trains becomes futile. 
Moreover, if this supposition of ours is correct we 
cannot understand the authors of the report above 
discussed taking the cost of the foundation brake 
at 14/. for both the arrangements; with double 
blocks the cost would certainly be considerably 
higher than with single. 

e will not, however, discuss these points fur- 
ther; in fact a detailed consideration of all the 
facts of the case would be impossible without 
much further information, while, moreover, a dis- 
cussion of trials of goods train brakes made in 
1886 would be of little value. Since that date, 
under the influence of the numerous important 
trials of such brakes made in the United States, 
very material improvements have been introduced, 
and the best continuous goods train brake of to-day 
isa vastly superior appliance to that available a 
couple of years ago. Altogether, we strongly advise 
the authorities of the New South Wales railways 
to entirely ignore all they have already done 
in this matter of selecting goods train brakes. 
Let them, before arriving at a decision, organise 
some proper trials of the competing arrange- 
ments, using trains of adequate length and 
taking care that the arrangements of foundation 
brake are identical in all cases. Let them, more- 
over, institute a thorough inquiry into the results 
of American experiments and practice—the only 
practice so far available as regards continuous brakes 
on goods trains—and they will then be able to make 
a choice which they will not regret in the future. 





THE PARIS EXHIBITION. 
THE Patace oF THE LIBERAL ARTS. 

We have referred on several occasions to the 
Retrospective Exhibition of Means of Transport, 
which it is intended by the French Administration 
shall form an attractive feature at the Champ de 
Mars.next year. Our readers are aware that this 
will consist of a loan collection intended to illus- 
trate the development of transport by sea and land, 
from the earliest times to 1878, the date of the 
last great Paris Exhibition. There are in France 
many relics existing both in museums and in the 
hands of private owners, which will be lent to 
enrich this collection ; but it must be admitted that 
France is poor in objects of this class, and it may 
be said without egotism that without the assistance 
of this country such a collection would be very in- 
complete. Had the co-operation of Great Britain 
been secured and strengthened by Government 
aid, there is no doubt that under such official 
patronage a magnificent loan collection from this 
country would have been obtained without diffi- 
culty. But under existing circumstances whatever 
can be done depends wholly upon private effort. A 
very brief inquiry served to show that the spirit of 
sympathy and friendship existing in this country 
was sufficiently active to induce men of influence 
to devote their time and labour for the benefit 
of the Exhibition, and so to give a solid proct 
of the earnest desire which exists here to do all 
that is possible to make the Exhibition of 1889 a 
success. Lord Brassey kindly consented to act as 
president of a committee formed for organising the 
English part of the loan collection, and it was 
abundantly evident at the first meeting held last 
week at the Society of Arts, that the only difficulty 
to be feared is that the French authorities will be 
unable to find room for the objects that will be 
placed at their disposal. Lloyd’s Registry of Ship- 
ping, the Trinity House, the Coachmakers’ Company, 
the leading railway companies, and other important 
interests were represented on this occasion, and it 
was unanimously determined that no trouble should 
be spared to prove to the French Administration 
how thoroughly we desire the success of their great 
undertaking. We shall of course refer again to 
this matter as the result of the Committee’s labours 
becomes apparent; meantime we may say that 
every one interested in the movement should ad- 





4 
a 
} 
| 
H 
; 
| 
} 
: 
‘ 
- 
: 


Bit BROCE 





460 


ENGINEERING. 


[Nov. 9, 1888. 








dress themselves to Mr. A. Sire, the honorary 
secretary of the Committee, South-Eastern Rail- 
way, London Bridge Station. 

This Exhibition will be held in the Palace of the 
Liberal Arts, of which we gave an illustration last 
week, while in our present issue we publish fur- 
ther plans that will serve to show the general 
arrangement of the building. Complete details of 
the construction of this gallery, as well as that of 
the Fine Arts, have already been published by us 
(see ENGINEERING, pages 206 and 207 ante). On 
this occasion we propose to describe the interior 
arrangements. 

It will be remembered that Group II. of the 
general classification ‘*‘ Education and Instruction ; 
Materials and Processes connected with the Liberal 
Arts,” will occupy the whole of the palace corre- 
sponding to that of the Beaux Arts, both of which 
have been constructed from the designs of M. 
Formigé. In their general outline they suggest the 
Palais del’ Industrie onthe Champs Elysées, but they 
differ from it in the nature of the materials em- 
ployed, and also in many important arrangements, 
which form a great improvement over that now 
somewhat old building. In the Palais de l’Industrie 
the staircases occupy a surface of 5000 square 
metres, and yet the public can scarcely know any 
except those of the principal entrance. The others 
are so remote and so concealed that it has been 
necessary at every Exhibition that has been held in 
the palace to construct a wooden staircase at the 
end of the nave as a ready means of communication 
between the ground floor and the galleries. In the 
new palace, the main staircases, of which there are 
four, are in the middle of the building under the 
central dome ; there are in addition four smaller 
ones situated at the end of the nave. A very serious 
defect in the Palais de l’Industrie is the imperfect 
lighting beneath the galleries ; in the new building 
no such mistake will be made; on the contrary, 
special care has been taken to secure a thorough 
illumination of this part of the building, which will 
form a favourite promenade for the public, adjoin- 
ing as it does the central garden and the restaurants, 
cafés, and shops. 

We may repeat here that Group II. includes the 
following classes : 

6. Education of infants, primary teaching, in- 
struction of adults. 

7. Organisation and material for secondary in- 
struction. 

8. Organisations, methods, and material con- 
nected with advanced teaching. 

9. Printing and books. 

10. Paper, bookbinding, and materials employed 
in the arts of painting and drawing. 

11. Ordinary applications of the arts of drawing 
and modelling. 

12. Photographs and photographic apparatus. 

13. Musical instruments. 

14. Medicine and surgery, veterinary and com- 
parative medicine. 

15. Mathematical instruments. 

16. Maps and other apparatus connected with 
geography and cosmography. Topography. 

These various classes are distributed in the 
Liberal Arts Palace on the ground floor and on the 
first story. 

On the ground floor, along the side adjoining the 
Avenue de Suffren, will be Classes 14 and 15 ; near 
these will be Class 16 on the inner side next to the 
nave, Class 13 will be placed against the vestibule 
which separates the building from the gallery of 
Miscellaneous Industries, On the first floor, and 
around the outer galleries, the other classes will be 
distributed in their numerical order. The Minister 
of the Interior will have on the ground floor and 
on the outer side of the palace, an important exhibi- 
tion of objects connected wit. his department. 

Foreign nations will exhibit each separately in 
the spaces allotted to them, the grouping being 
arranged collectively so far as may be possible. 
Italy will occupy on the ground floor the interior 
pavilion adjoining the separating vestibule ; Switzer- 
land, Belgium, and Holland will be placed in the 
gallery adjacent to the Avenue de Suffren. On the 
first floor, England and the United States will each 
of them fill one of the corner pavilions. The distri- 
bution of space and the installation of exhibits are in 
the charge of M. Sedille, to whom also is due the 
design of the elaborate and very beautiful internal 
pavilions made principally of carved wood, which 
will occupy nearly the whole area of the great 
central nave, and which will present a variety of 
ornamental fagades, internal galleries, &c. The 





perspective view that we publish this week gives 
a good idea of the beauty of this very original struc- 
ture. This inner pavilion will be devoted to the 
Retrospective Exhibition of Work and of Anthro- 
pological Sciences, which will certainly be one of 
the most attractive curiosities on the Champ de 
Mars. The organising committee of this special 
Exhibition has for its President M. Jules Simon ; 
MM. Jurien de la Gravitre and De Quatrefages are 
vice-presidents, It will comprise five sections : 
1. Anthropology, Ethnography. 2. The Liberal 
Arts. 3. ArtsandIndustries. 4. Means of Trans- 
port. 5. The Art of War. 

The special object of this scheme has been clearly 
set forth in a letter addressed by the president to 
probable exhibitors ; from it we may take a few of 
its most important paragraphs. ‘‘ This Exhibition 
will have a special historical and technical interest ; 
it is not intended to exclude works of art, because 
in various periods, tools, especially those employed 
in the liberal arts, were true artistic productions, 
either on account of their elegance of form, their 
richness of materials, or their beauty of detail. 
Thus there are often seen real chefs d’euvre on an 
old map, on the handle of a chisel, or on the barrel 
of a gun. Our ancestors had not the same passion 
as ourselves for speed and cheapness; from that 
order of things the arts benefitted and production 
was limited. Our Exhibition, in presenting a col- 
lection of such objects, will gain greatly in brilliancy 
and attraction. The national museums, the munici- 
pal collections, the store-houses of our great work- 
shops, contain large numbers of such objects, which 
can be easily put in a state fit for exhibition, and 
which would form the foundation of the proposed 
collection. The authorities believe that in calling 
the attention of artists, manufacturers, and col- 
lectors to this subject they will probably have 
suggested a means of making interesting discoveries, 
and of bringing to light forgotten or unknown trea- 
sures of this nature. By the side of the instrument 
or of the machine may be exhibited the various 
objects in the production of which these instruments 
and these machines have been employed, provided 
always that such objects are of artistic value or of 
historical importance.” 

The titles of the various sections are of themselves 
almost sufficient to indicate the character of each 
special exhibition. The first, subdivided into an- 
thropology, ethnography, archzeology, will comprise 
pre-historic collections, and will be, to a certain 
extent, a general review of rudimentary industries ; 
it will illustrate tools in stone and bronze, the 
origin of glass and of enamel, the early applications 
of fire to industry, and will institute a comparison 
between these old-world processes and those of 
modern savage life. Connected with this section 
will be the very remarkable creation of M. Garnier, 
who has constructed at one of the entrances to the 
Exhibition, upon the river quay, dwellings of 
various ages and different countries, an extensive 
series, which will form a history of human habita- 
tions. 

In the section of the Liberal Arts will be ex- 
hibited objects relating to the sciences, to print- 
ing, teaching, music, and the theatre. It will show 
a printing office and a book-shop of the sixteenth 
century, an alchemist’s laboratory side by side 
with one of a modern chemist, and a series of 
theatrical decorations will certainly command as 
large a success as the similar collection did in 1878. 

The section of Arts and Industries will be 
divided into four groups; those relating to the 
development and utilisation of power ; the collec- 
tion and treatment of raw materials ; their further 
elaborations and transformations; the practice of 
arts and industries necessary to individual and 
social life. One feature of this collection will be a 
large number of wax figures representing various 
periods and costumes, and the industries to which 
the section refers. 

The section relating to means of transport will 
certainly be one of the most interesting and im- 
portant ; having referred to it at the commence- 
ment of this article we need not enlarge upon it 
further here. Very curious, also, will be the 
section relating to the Art of War, which will prove 
an exhibition of high interest, and one which France 
knows well how to produce. 

In examining the plans of the building which it 
is intended shall contain these various collections, 
the serious doubt presents itself that there is a vast 
disproportion between the size of the official pro- 
gramme and the dimensions of the gallery. Pend- 
ing a solution of this somewhat disquieting sugges- 





tion, we may turn to the actual construction of the 
palace, of which a good idea is given by the perspec- 
tive view on our two-page engraving, in which the 
outer walls are supposed to be removed, in order to 
show the interior. The ironwork of the Liberal Arts 
Palace—as well as that of the picture gallery—is now 
completed, and work has entered for some time 
upon an entirely new phase, which involves a dif- 
ferent series of operations—covering the dome 
with coloured tiles and decorating the facades with 
terra-cotta panels. This very considerable work 
to which we ‘some weeks ago made a passing re- 
ference, is being carried out by Mr. E. Muller. 
The central dome of each building is about 100 ft. 
in diameter ; the upper part, invisible from below, 
will be glazed. All the rest of the surface will be 
covered with porcelain tiles fitting into one another 
by means of ribs and grooves, so as to form a con- 
tinuoussurface without any overlapping. Altogether 
each dome will be divided into twelve wide gores 
separated from each other by narrower ones. The 
bottom of the former will be white, and in the centre 
upon a large scroll will be the initials R. F. in 
gold surrounded with a turquoise border. The re- 
mainder of the surface will be in blue. The mosaic 
will thus present a combination of blue, red, and 
yellow on a white ground ; and the effect produced 
so far as can be judged from the work actually done, 
will be very satisfactory. The construction of this 
enamelled covering will require no less than 
50,000 tiles, of 630 different types, and they 
will cover a surface of 1248 square metres. At 
the foot of each dome will be placed twenty-four 
large vases 10 ft. high. Besides the mosaics on the 
domes Mr. Muller has also onhand the decorations 
of the main central entrances giving on the gardens. 
The spandrels of the arches are filled in with terra- 
cotta panels representing groups of children in 
relief on a gold ground. These panels, 6ft, high, 
have been finished in one piece, a somewhat remark- 
able tour de force. The Liberal Arts Palace will 
show, on the side of the Seine, two smaller domes 
about 60 ft. in diameter, and crowning the corner 
pavilions. These domes will also be covered with 
enamel tiles in blue and yellow on a cream-coloured 
ground ; this work is being carried out by MM. 
Parvillée Brothers. The remainder of the facade 
will be filled in with large terra-cotta panels placed 
between the iron framework of the building. The 
edifice will be surmounted by a balustrade con- 
structed by Mr. Muller; it will have an area of 
2000 square metres, and will be formed of about 
8000 pieces of terra-cotta, weighing nearly 500 
tons. 

From what we have said it will be seen that 
ceramic art will play a most important part in the 
construction of these buildings. It is an innova- 
tion very cleverly put into practice by M. Formigé, 
who has been ably seconded by the artists with 
whom he has surrounded himself. 





THE WEATHER OF OCTOBER, 1888. 

THE months seem to have got shuffled this year. ~ 
July was more like an October, and October has 
been more like a December. September had 13 
per cent. more sunshine than July, nevertheless 
the mean temperature of September was slightly 
less than its normal value. October set in with 
wintry severity, cold rain, snow, hail, and hoar- 
frost with north-westerly winds. At Greenwich 
the mean daily temperatures of the first week were 
from 10 deg. to 15 deg. per day colder than the 
average of the twenty years 1848-67. The cold has 
been general, persistent, and quite unprecedented 
for the time of year. Asan additional aggravation, 
irritating fog or mist was very prevalent from the 
15th to the 25th, with ‘‘ rough inclemencies of raw 
nocturnal air.” On the 25th very mild but humid 
weather set in, with the advent of south-westerly 
winds which were very strong on the north and 
west coasts. Otherwise the winds have been 
unusually quiet, more than commonly frequent 
from the south-east quarter, with frequent calms. 
The atmospherical pressure has ruled high, and the 
predominant character of the weather has been 
anti-cyclonic. The mean pressure and temperature 
of the atmosphere at extreme positions of the 
British Islands, to which the Isle of Man is central, 
were as shown in the Table on the next page. 

The daily general directions of the winds over 
these islands give a resultant from W. by S., the 
normal resultant being W.S.W. The mean tem- 
perature departs very little from the normal, this is 
owing to the warmth of the last nine days, 
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Means of Pressure and Temperature for October, 1888. 




















- | Mean - 
7 Mean Di | wm Difference 
Positions. | Pressure. |from Normal.| °°Per*" from Normal. 
| , 
| in. in. | deg. deg. 
North --| 29.83 above 0.13 | 47 nil 
South 30.09 A all st 51 below 2 
West 29.98 Ae 17 | 52 above 1 
East 30.00 a 16 | 47 below 3 
Central 29.99 gh eDD Tl 160 nil 


| 
~ The distribution of rain, in frequency and amount, 
may be inferred from the following results : 














Places. | Rainy Days. Amount. Pang. rma 
| in. in. 
Sumburgh .. 28 | 6.05 above 1.72 
Scilly .. ee 19 1.95 below 1.89 
Valencia 23 | 2.68 on: ae 
Yarmouth .. 13 } 1.78 ae 8 





The amount of rain was above the average. in 
north Scotland, in all other parts much below. Rain- 
falls exceeding an inch in twenty-four hours were 
measured on the 26th at Stornoway, 1.00; on the 
28th, at Barrow-in-Furness 1.10, at Holyhead 1.03, 
at Roche’s Point 1.05. Snow fell in north England, 
Wales, and east Ireland on the Ist ; and a storm 
with hail and snow in north Scotland on the 4th. 
Thunderstorms occurred in north Scotland at the 
end of the month. Differences of temperature ex- 
ceeding 20 deg. at 8 a.m. occurred as follows: 4th, 
Scilly 51 deg., Loughborough 29 deg.; 9th, Scilly 
52 deg., Loughborough 29 deg. ; 14th, Scilly 
53 deg., Parsonstown 30 deg. ; 15th, Leith 52 deg.; 
Parsonstown 31 deg.; 16th, Valencia 54 deg., 
Oxford 34 deg. ; 17th, Valencia 56 deg., Oxford 
30 deg. ; 18th, Valencia 57 deg., Loughborough 
35 deg. ; 20th, Scilly 55 deg., Loughborough 29 deg. ; 
21st, Prawle Point 55 deg., Cambridge 29 deg. ; 
23rd, Stornoway 53 deg., London 34 deg. ; 24th, 
Stornoway 52 deg., Loughberough 29deg. The 
highest temperature, 70 deg., was reported at 
London on the 27th; the lowest, 23deg., at 
Llandovery on the 21st. The greatest atmospherical 
pressure, 30.5, occurred on the 21st; the least, 
29.2in., on the 2nd. On the 2nd, 84.M,, a cyclonic 
centre, barometer 29.1, was off the extreme north- 
east of Scotland; at 6 P.M. it was 29.2 atthe extreme 
south-west of Scotland ; by 8 a.M., 3rd, it was 29.3 
over south Wales; and at 6 p.m., 29.5 in mid- 
channel, where it dispersed during the night. 
After this the conditions became anticyclonic till 
the 24th. The central portion of the high pres- 
sure was at first located over south-east England, 
then the system moved north-eastward to Denmark 
and Sweden, whence it returned to its original 
position by way of Germany, describing this cir- 
cuitous path between the 16th and 21st. At some 
of the stations in England the heavy dews and the 
wet fogs occasionally yielded measurable amounts 
of water in the rain gauges. According to the 
weather notations the number of fine days varied 
between 6 in east England and 3 in north Scot- 
land ; of overcast days between 19 in north Scotland 
and 12 in south England. The duration of bright 
sunshine, estimated in percentage of its possible 
amount, for the four weeks ending the 29th, was 
for the United Kingdom 30, Channel Isles 50, 
south England 39, east England 37, south-west 
England 36, central England 35, north-east England 
28, south Ireland 27, north-west England 26, north 
Treland 25, west Scotland 22, east Scotland 20, and 
north Scotland 12. 

Sir J. B. Lawes has published his annual report 
on the harvest, and he reckons it at more than an 
average produce, while all other agricultural authori- 
ties estimate the harvest as not so bad as was 
expected, but nevertheless the worst since 1879. 
The year 1887-8 was much more favourable to the 
wheat crop than that of 1878-9. ‘‘Taking the 
records of Greenwich in illustration, there was 
during the harvest year, September 1, 1878, to 
August 31, 1879, an excess of rain in every month 
excepting September, October, December, and 
March, and there was also an excess in September, 
1879, the total excess for the harvest year amount- 
ing to 10in., and compared with the season just 
past there was a considerable excess in January, 
February, April, May, and again in the harvest 
months of August and September. Further, while 
the harvest year 1878-9 commenced with a wet soil, 
that of 1887-8 commenced with the soil in a very 
dry condition owing to the drought of the previous 
summer ; and, notwithstanding there was an excess 
of rain in March, 1888—when, indeed, it was much 
wanted—there was, taking the whole period up to 





nearly the end of June, so great a deficiency com- 
pared with the average that fears were entertained 
that there would be a deficient supply of water both 
in the country districts and in some of our large 
towns. In June, July, and August there was, how- 
ever, a considerable excess of rain, and it was during 
this period that so much anxiety as to our cereal 
crops prevailed. At Rothampstead there was a very 
heavy thunderstorm on June 26, which gave more 
than 3 in. of rain in a few hours, and there were 
heavy thunderstorms about the same time in other 
localities. In July there was more or less fall almost 
every day of the month, while in August there was 
again a considerable excess. As to temperature, both 
seasons were below the average almost throughout 
the harvest year. The winter months of Novem- 
ber, December, January, showed much lower mean 
temperature in 1878-9 than in 1887-8, but February 
and March were upon the whole colder in 1888 
than in 1879. April, May, and June were, how- 
ever, on the average warmer in 1888 than in 1879. 
While, therefore, the mean temperature was below 
the average in both seasons, both in the winter and 
the summer, not only was it not so low during the 
growing months of 1888 as in those of 1879, but 
there was a very great difference in the rainfall of 
the two seasons, for while in 1878-9 there was a 
great excess of rain throughout the winter, spring, 
summer, and autumn, there was in the season just 
past a considerable deficiency throughout the winter 
and spring, and only an excess in June, July, and 
part of August ; September again being upon the 
whole adry month. The great influence gn the 
subsequent growth of wheat of the weather before 
the period of active above-ground growth was 
clearly illustrated in ‘Our Climate and our Wheat 
Crops’ in the case of the season of 1854. The 
summer of that year was comparatively cold and 
sunless ; yet the wheat crop was one of the best 
of the present century. The early winter had 
been unusually cold, but the remainder and the 
early spring were warmer than the average, and the 
season was extremely dry from seed-time to har- 
vest ; the mild spring and the dryness obviously 
compensating for the deficiency of temperature 
during the summer months.” 








NOTES. 
Tae Latent Cotours or Marertat. 

In a recent communication to the Paris Academy 
of Sciences, M. G. Govi has brought forward some 
interesting facts as to the true colours of bodies. 
In general, if any substance is illumined by mono- 
chromatic light only, it will appear black, except 
when the colour of the light is the same as that 
naturally transmitted or diffused by the material 
in question. Thus carmine is black when viewed 
by either green or blue light, ultramarine is black 
in all but blue light, and similarly with most other 
colours. Reasoning from this it would naturally 
be concluded that bi-iodide of mercury and red 
lead would appear black, when seen by the sodium 
light, which is almost a pure monochrome, whilst 
M. Govi’s experiments show that in place of 
darkening, their colour becomes a brilliant yellow 
losing all trace of its initial red. Again, if bi-iodide 
mercury and vermilion, which in ordinary sun- 
light appear nearly identical, are seen in the sodium 
light, the bi-iodide becomes a pale yellow, whilst the 
vermilion appears brown. M. G. Govie attributes 
the above to the fact that the sodium rays are 
wanting in sunlight and thus with it the true colours 
of these bodies do not appear. 


Exectro-Actinic PHENOMENA. 

A recent number of the Comptes Rendus of the 
Paris Academy of Sciences contains two interesting 
notes on the action of light in facilitating the dis- 
charge of an electrified body. The author of the 
first of these notes is M. E. Bichat, and of the 
second, M. A. Righi. The following experiments 
amongst others were made by the gentleman first 
named. A metallic cylinder coated inside and 
outside with lampblack was electrified negatively 
and connected with an electrometer. On lighting 
up the interior of this cylinder there was no per- 
ceptible increase in the rate at which the charge 
was lost, but on allowing a beam of the ultra violet 
rays to fall on the outside of the cylinder the rate 
of loss was very considerably augmented. In an- 
other set of experiments, M. Bichat illuminated a 
conductor in the neutral state with ultra violet 
rays, and under these conditions an electrometer 
connected with this conductor almost instantly 
showed the existence of a positive charge, the 








agama of which, in certain cases, was upwards of 
volts. Even higher potentials were obtained, 
amounting in one case to 20 volts, when a living 
plant was substituted for the above-mentioned 
conductor ; but in this case the charge is in general 
eh aeing M. Righi’s expériments go to show that 
ordinary coal gas or bisulphide of carbon have not 
the power of robbing a beam of light of its active 
rays. The best source of light is, he finds, given 
by the voltaic arc with zinc rods, whilst ordinary 
sunlight is ineffective ; this he attributes to atmo- 
spheric absorption. Both authors refer the pheno- 
mena to convection currents set up by the light in 
the surrounding air. 


THE GROSVENOR GALLERY Etectric SuPPiy 
SraTIon. 

As we mentioned in a recent article on the 
Deptford Station (see page 408 ante) of the London 
Electric Supply Corporation, Limited, the same 
company have a large installation in active work 
in the basement of the Grosvenor Gallery, New 
Bond-street, W. From this centre electricity is 
distributed to six theatres and music halls, several 
hotels, and many clubs, besides very numerous 
shops and private houses. The total number of 
lamps connected to the station is about 33,000 of 10 
candle-power, all of which are fed on the transformer 
system, the current in the mains being under an 
electromotive force of 2400 volts, and being reduced 
on the consumer’s premises to suit his wants. The 
station was not designed to feed the number of 
lamps at once, and it is found by experience that 
never more than 24,000 lamps are alight at the same 
time. The current is supplied by two Ferranti 
dynamos, each with thirty coils in the armature and 
sixty magnetsin the field. The magnets are excited 
by Siemens’ dynamos, there being three exciters 
for the two machines, one being held in readiness to 
replace either of the other two if required. The 
motive power is supplied by three sets of engines ; 
one constructed by Messrs. Hick, Hargreaves, and 
Co., having a cylinder 33in. in diameter by 4 ft. 
stroke, and running at 80 revolutions per minute ; 
it drives a dynamo by 17 ropes running off a fly- 
wheel 18 ft. in diameter; the second and third sets 
of engines are pairs of 70 nominal horse-power, built 
by Messrs. shall and Sons, of Gainsborough. 
These are driven by steam of 120 lb. pressure, and 
indicate many times their nominal horse - power. 
The boilers are of the Babcock and Willcox type, 
and are situated in an adjoining basement connected 
with the engine-house by three tunnels. A com- 
plete system of oil distribution pipes surrounds the 
machinery, a constant flow being maintained through 
all the bearings, and the oil being pumped again 
into an overhead tank from which it re-commences 
its circulation. The circuits are all led to a large 
switch-board provided with measuring instruments, 
and each half-hour readings are taken, from which 
the number of lamps in action can be computed. 
The entire installation is now in a high state of 
efficiency, and has developed into a large commer- 
cial undertaking, the ramifications of which extend 
all over the west end of London. 


Tue ‘‘Emprre” Rovre To THE East. 

The leading shipbuilders in the country have just 
submitted an invitation to the Canadian Pacitic 
Company, offers for the construction of three large 
and speedy screw steamers for what is now known 
as the Empire route to the East, vid Canada. It is 
proposed to end the Atlantic journey at Halifax in 
the winter time and possibly Quebec in the summer 
season, and that thence the voyager will cross the 
continent on the Canadian Pacific Railway to 
Vancouver, and from that point sail to Australia, 
China, or Japan. It is for the Pacific route that 
the new steamers are intended. Much that is con- 
troversial has been written on the various routes to 
the East, and without desiring to enter into this 
controversy it may be interesting so indicate briefly 
what is claimed for the Empire route, since it has 
in a measure forced itself before the engineering 
public. To the patriot the fact that he does not 
sight foreign land may be a consideration. The 
route follows practically a circle or travels at 
latitudes where degrees of longitude are shortest ; 
the seas crossed are cool—an advantage to the 
marine engineer— and free from monsoons and 
tropical cyclones; and 2500 miles are overland, 
With shorter sea passages and coalfields at or near 
Halifax, Vancouver, and Sydney, less coals would 
require to be carried, and thus extra freight 
money recovered. With Halifax, only 2400 miles 
from England, it could be reached in five days, 
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and it has advantages over New York, as there are 
no shoals. The railway journey, even although the 
climate is very cold, is rendered pleasant by artifi- 
cial heating, &c., and again, the Pacific sea voyage 
is short. The voyage to Japan vid Canada is about 
9} thousand miles, whereas, vid Suez, it is 13? 
thousand miles, and vid the Cape 153. To Shanghai 
it is 10} thousand miles, as compared with 124 
thousand miles vid Suez, 14} thousand miles vid the 
Cape, and 16,000 vid Cape Horn. Hong-Kong 
is about equi-distant vid Canada, and Suez, 11,000 
miles ; 13 thousand by the Cape and 16,000 by 
Cape Horn. Sydney and Auckland are also the 
same distance by the two steam routes, 12,000 
miles, but the latter is only 11} thousand miles by 
Cape Horn, and the former 12}, and they are 14 
and 13} thousand miles vid the Cape. Singapore 
is 3000 miles nearer England by Suez (9500 
miles) than by Canada, but Brisbane is 1000 miles 
further away, the Canadian route being 11} thou- 
sand miles against 12} vid Suez. It is therefore 
patent that to Japan and Shanghai the new route 
will be the more suitable and the question of the 
development of trade with these countries enters 
into the count. British trade with Japan in a 
quarter of a century has improved fully 33 per 
cent., with China 25 per cent., and with Java and 
the Straits about 130 per cent. ; and looking to the 
prospect of Japan being opened up with railways 
and telegraphs, there is every likelihood that trade 
may be further developed. In any case both the 
Pacific companies seem to think so, for not only do 
the Canadian Pacific Company intend building at 
an early date, but the old Pacific Company are 
having a fast steamer built at the Fairfield yard on 
the Clyde, and a couple of similar vessels at Phila- 
delphia. 





BELLITE IN CLEVELAND. 


BE.uiTE, the invention of Mr. Carl Lamm, consist- 
ing of nitrate of ammonia five parts and bi-nitro 
benzine one part, was on Thursday, the Ist inst., 
brought under the notice of gentlemen connected with 
mining in Cleveland, by invitation of the directors of 
the Bellite aapeeve Company, at the Port Clarence 
Iron Works, of Messrs. Bell Brothers, Limited. There 
were also present the inventor ; M. Francois Sarrazin, 
Paris; M. C. H. Mlodecki (representing the Russian 
Ministry of Mines); M. J. C. Ghest, Paris; M. 
Lletget-y-Sarda, London, and many others, 

It may be at once said that this little-known explo- 
sive answered all the severe tests to which it was sub- 
jected by Mr. Napier Hake, F.I.C., of Westminster, 
the chemist who conducted the trials. Experiments 
made by the Association of Chemists at Stockholm, 
by Mr. P. T. Cline, professor of chemistry at the 
University of Upsala, by Mons. P. F. Chalon, of Paris, 
the leading French authority on explosives, and the 
author of the standard work, ‘‘ A Treatise on Modern 
Explosives,” by Mr. C. A. Falstedt, at Pyrmont, 
New South Wales, and others, had already demon- 
strated the astounding force which M. Lamm’s dis- 
covery is capable of developing, and its other equally 
extraordinary properties ; but, apart from some private 
trials in a Cardiff colliery, English experts have hitherto 
had to accept foreign views—never wholly satisfactory. 
That those who were present at Middlesbrough the 
other day virtually indorse what has been written 
with regard to bellite and its qualities, was proved by 
the acclamations following Mr. A. L. Steavenson’s 
speech after the luncheon. 

For bellite it is claimed thet it is 30 per cent. more 
powerful than the dynamite No. 1 of commerce, and is, 
at the same time, absolutely safe during manufacture, 
transportation, or when used in firedamp collieries, 
Perfectly flameless, and giving off no offensive gases 
when exploded—-which can only be effected by a strong 
detonating cap—it is indifferent to shock., pressure, fric- 
tion, fire, lightning, electricity, none of these agencies 
being able to cause explosion. It is also indifferent to 
frost or tropical heat, and can only be injuriously 
affected by atmospheric moisture 0. damp, in which par- 
ticular it resembles most explosives containing nitrate 
of ammonia. In addition to all this, the inventor of 
beilite declares that it can be manufactured with equal 
ease in tropical or arctic climates, ‘‘can be profitably 
sold at a lower price than dynamite or any other nitro- 
glycerine compound,” while, owing to the impossibility 
of exploding it by concussion or fire, it is pre-eminently 
adapted for charging military shells, It was, more- 
over, stated to us and others on the ground, that the 
railway companies in Sweden carry bellite as a common 
merchandise, the insurance offices similarly treating 
its manufacture as a non-dangerous occupation. Almost 
more important still, from the engineering point of 
view, is the fact that bellite explodes slowly in com- 
parison with dynamite, thus preventing the shatter- 
ing and local jestruction inseparable from an explosion 





of the latter substance, and which still compel miners 
to use gunpowder in large quantities. 

To the demonstration of this peculiarity the recent 
trials were mainly devoted, and the general opinion 
of those present was that Mr. Napier Hake suffi- 
ciently carried out his programme, only one test 
partially failing. Nearly a dozen competitive trials 
were made between dynamite and bellite, acting, 
firstly, on 16 in. by 16 in. by #in. boiler plates, and 
afterwards on iron rails stated to run 70 lb. to the 

ard. In each instance dynamite exhibited the greatest 
ocalenergy, the immediately surrounding destruction 
resulting from each charge fired being specially notice- 
able. On the other hand, bellite destroyed or damaged 
a considerably larger surface, and in this respect, if in 
no other, may be said to have made the best results. 
Throughout all these experiments the tendency of its 
action when exploded was evidently to bend and twist 
and tear the plates and rails, whereas the rival explo- 
sive localised the damage, shattering into fragments 
whatever was in close contact with the charge. To 
develop the full force of bellite tamping is obviously 
necessary, as on each occasion that cartridges were 
merely laid on the iron and exploded, the balance of 
mischief lay with Mr. Nobel’s invention. Not so when 
the charges were covered over with a handful of mud. 
Two ounces of bellite pierced the 3 in. plate, bending 
it out of all recognition, whilst the same quantity of 
dynamite made a larger and cleaner hole, the greater 
part of the plate being uninjured. In like manner 
30z. of bellite destroyed 20 in. of the iron rail on 
which it was exploded, against 18 in. shattered to 
atoms by a 4 oz, charge of dynamite. The latter 
quantity of M. Lamm’s invention produced a gap in 
the rail between 22 in. and 23in. long, the iron frag- 
ments picked up being considerably larger than those 
left after the other explosion. If, therefore, the in- 
tention is mere destruction, as when wrecking rail- 
roads or discharging submarine mines, bellite appears 
the more suitable agent ; doubly so in ordinary min- 
ing operations, when the object must usually be to 
remove the stone, quartz, or coal in large blocks, not 
as small stuff and dust. 

The full energy of the explosive was more thoroughly 
understood when a 3 lb. charge was exploded a few 
feet underground, raising the earth to a height of at 
least 120 ft., and opening a cavity in Mother Earth 
some 12 ft. across by three-fourths as deep; nor 
was theexplosion of a submarine mine less convinc- 
ing of the enormous potency of this Swedish com- 
pound, 

With regard to the tests adopted in order to de- 
monstrate the absolute safety of bellite, it only needs 
to say that the fall of an iron weight (1120 lb.) from a 
height of 20 ft. upon unwrappered cartridges failed to 
cause explosion ; equal success attending the ignition 
of 1 lb, of fine rifle powder inside a packet of cartridges 
in the like condition. Our own observation enables 
us, moreover, to confirm M. Chalon’s opinion as to 
the extreme difficulty encountered in igniting bellite 
without chemical aid, while the most searching test of 
all, namely, exploding a2 oz. bellite cartridge on the 
wooden lid of a closed case filled with the same 
article, succeeded when #in. wood was used, and failed 
when tried first of all with a 3 in. lid. 

At the luncheon after the trial, in response to the 
toast of the firm of Messrs. Bell Brothers, Limited, 
Mr. A. L. Steavenson, their chief mining engineer, 
said that they and he were so deeply interested in the 
success of any new explosive that it had fallen to his 
lot now for a long period of time to try almost every 
new one. Although the Cleveland mines district re- 
presented a comparatively small area, he estimated the 
yearly consumption of explosives at not less than 3 tons 
per working day, or say 900 tons perannum. Amongst 
many others he had tested nitro-glycerine, litho- 
fracteur, and panclastite; these were all too quick, and 
in fact too dangerous for general use on a large scale, 
so that the old blasting powder said to have been 
used by the Chinese 200 years before the Christian 
era remained at the close of the nineteenth century 


the best and only explosive in use in the Cleveland | Re 


mines, 

The nature of this ironstone resembles a very 
tough, almost shaly freestone, in which a quick ex- 
plosive bursts out, leaving the block of mineral un- 
touched, except perhaps at the neck of the hole where 
the resistance is weakest ; the result being a very 
awkward one for the miner, and one which very soon 
exhausts his patience. 

The speaker had, when a witness before one of the 
Royal Commissions, obtained statistics which showed 
thata ton of stone in Cleveland required about 6 oz. of 
powder, and as many of their mines produced between 
1000 and 2000 tons per day, a comparatively large 
volume of air to dilute the smoke was requisite; about 
double that of the best ventilated coal mines per man 
employed. Whilst speaking on this matter in Cleveland 
he was led to refer to the case of collieries in which he 
was also interested ; there, so faras effective work was 
concerned, common powder retained its pre-eminence, 
but unfortunately they had gas and coal dust to deal 
with, and when from any cause a shot blew out its 








stemming, and projected as it did pellets of burning 
sara for many yards, they were fable, even when 

ust alone was present, to have very serious explosions; 
he believed that in nearly all the late explosions dust 
alone was the material exploded. In consequence, 
the last Mines Act, based upon the report of a Royal 
Commission, required that in all dry and dusty 
places a quick explosive only should be used. Witha 
view of testing for absence of flame, he had made many 
experiments recently of quick explosives, and was of 
opinion that roburite, up to this time, gave the most 
favourable result. But for getting coal alone, he had, 
to the best of his ability and with a very complete 
amount of success, adopted the ‘‘ Ramsay wedge,” and 
was now, at one colliery, getting 3000 tons a fortnight 
with it. There they had certainly absolute safety, 
and moreover the coal was neither shattered so as to 
fall when handled or carried, nor was it broken small, 
as with an explosive. In this invention the wedge and 
feathers, about 24 in. in diameter, were placed in the 
hole, and the wedge by a ratchet screwed out until the 
coal fell; the whole thing was easily carried by one 
man, and exceedingly simple. With the immense 
power and safety of bellite he had been quite 
satisfied. 

On the following day the party met at the North 
Skelton mines, belonging to Messrs. Bolckow and 
Vaughan, on the invitation of Mr, John Thompson, 
general manager of their mines in Cleveland, and after 
one or two missfires, owing to faulty fuze, several blasts 
were fired, In some cases evidence of too quick action 
were afforded, whilst in others the results were con- 
sidered satisfactory ; butit was agreed that a more ex- 
tended trial, probably by some agent sent into the dis- 
trict, was necessary before any very definite opinion 
could be expressed as to the ultimate success of bellite 
in Cleveland, 





THE MINERALOGICAL SOCIETY. 


THE anniversary meeting was held on Tuesday, October 
30, at the Museum of Economic Geology, L. Fletcher, 
M.A., F.G.S., President, in the chair. 

The honorary secretary, Mr. Scott, read the annual 


report : 

The balance-sheet for the year 1887, which was issued 
with No. 36 of the Journal, showed that the state of 
finances was not unsatisfactory. The excess of assets 
over liabilities was 247/. 6s. 1ld., and the expenditure on 
the Journal during the year had been 797. 13s. 9d., being 
about the average of late years. 

The elections to the Society during the year have been 
six, of whom one is an associate. The Council have to 
regret the loss by death of one of their corresponding 
members, Professor von Rath, of Bonn, of whom an 
obituary notice by Professor Lewis has appeared in No. 37 
of the Journal. Mr. Solomon Birkett, one of the associates, 
has also died, having been killed by a railway train near 
Whitehaven. 

There have been five resignations, and the names of 
ten members have heen removed from the list in accord- 
ance —e Rule XXX. (for non-payment of subscrip- 
tions). 

Three meetings have been held since the last anni- 
versary, two in London, on January 10 and May 8 re- 
respectively. These were held, as usual, in the Museum 
of Economic Geology, by kind permission of the director- 
— of the Geological Survey. A third meeting was 

eld in Edinburgh, at the Museum of Science and Art, on 
June 28. ; 

Three numbers of the Journal have appeared during the 
year, Nos. 35, 36, and 37. The issue of the first, No. 35, 
was unfortunately delayed for more than three months, 
but the subsequent parts have appeared more promptly. 
The contents of No. 35 were various. No. 36 was chiefly 
occupied with papers on the structure of minerals, No. 37 
is marked by its containing a monograph by Mr. Miers, 
modestly entitled ‘Contributions to the Study of Pyrar- 
ber and Proustite,” which really consists of an ex- 

austive discussion of all that is known about these silver 
ores, in which antimony and arsenic replace each other in 
varying proportions. 5 

The following is the Jist of officers and Council elected 

for the coming session : 
President, RK. H. Scott, M.A., F.S.S. ; vice-presidents, 
v. S. Haughton, M.D., F.R.S., Hugo Miiller, Ph.D., 
F.R.S. ; Council, Professor J. W. Judd, F.R.S., Pro- 
fessor E. Kinch, F.C.S., Professor W. Ivison Macadam, 
F.C.S., J. J. H. Teall, M.A., F.G.8S., Professor A. H. 
Church, M.A., F.C.S., T. M. Hall, F.G.S., J. Stuart 
Thomson, Major-General C. A. MacMahon, F.G.S., 
C. A. Burghardt, Ph.D., H. A. Miers, M.A., R. H. 
Solly, F.G.S., J. M. Thomson, M.D., F.C.S. ; treasurer, 
Rev. Professor T. G. Bonney, M.A., D.Sc., F.R.S. ; 
general secretary, L. Fletcher, M.A., F.G.S.; foreign 
secretary, T. Davies, F.G.S. ; auditors, B. Kitto, F.G.S., 
ows Radler, F.G.S. : f 

The President then delivered an address, which will be 
printed in the next number of the Journal. 

The followin Papers were read : , : 

**On Large Tero ritic Crystals of Felspar in certain 
Basalts of the Isle of Mull,” by T. H. Holland, A.N.S.S., 
communicated by Professor Judd, F.R.S. ; ‘* Note on the 
Crystalline Forms of Silicon and Carbon,” by Professor 
Judd, F.R.S. ; ‘On the Supposed Fall of a Meteorite 
Stone at Chartres, Eure-et-Loire, in September, 1810,” by 
the President ; ‘‘ On Percylite from a New Locality,” by 
the President ; ‘‘On Various Twins of Calcite,” by H. 
Miers, M.A. ; ‘‘ A Description of a New Polarising Micro- 
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scope.” by Allan Dick, communicated by J. J. H. Teall, 
F.G.S. ; ‘* Note on Colorado Hydrophane,” by Professor 
A. H. Church, F.R.S. 








OCEAN TEMPERATURES. 
On Ocean Temperatures in relation to Submarine Cables.* 
By Wa. Lant Carpenter, B.A., B.Sc. Member. 


In the Lag vad read by Mr. Stallibrass on November 10, 
1887, ‘‘On Deep Sea Soundings in connection with Sub- 
marine Telegraphy,” and in the discussion thereon, no 
reference was made to temperature sounding, and the 
influence of temperature upon (1) the conductor, (2) the 
insulation resistance of cables. Ocean temperatures 
varied, even in the tropics, from 85 deg. Fahr. to 30 deg. 
Fahr. The resistance of a conductor at 85 deg. was 10.8 
per cent. greater than 30 deg., but the insulation resist- 
ance of a cable at 30 deg. was thirty times that at 85 deg. 
Calculations and diagrams to show this, founded on data 
obtained from the Accra-Sierra Leone cable, laid in 1886, 
and kindly supplied to the author by Mr. Henry D. 
Wilkinson (member), were exhibited. All insulating sub- 
stances were not equally thus affected. The influence of 
pressure upon insulation resistance was touched on in 
passing, and the author went on to describe the method 
of ascertaining temperatures at great depths in the sea. 
Ordinary self-registering thermometers indicated too high 
a temperature, the pressure (1 ton per square inch for 
every 800 fathoms deep) contracting the bulb and forcing 
the liquid up the stem, This was first successfull 
obviated in the Miller-Casella thermometer, in a 
the ordinary bulb was surrounded by a second, the inter- 
\ening space being partly filled with fluid. ‘The author, 
under Captain Calver, in H.M.S. Porcupine, had had the 
first use of these at sea in 1869. Some of them were ex- 
hibited, through the kindness of the Hydrographic De- 
partment of the Admiralty. 

Their indications were controlled also by the Siemens 
electrical thermometer (exhibited at the meeting), in 
which two coils of precisely similar construction and 
equal resistance at the same temperature form the two 
arms of a Wheatstone bridge. One of these is attached 
toa cable and lowered into the sea, and the bridge is 
balanced by altering the temperature of the water in 
which the other coil is placed on deck, when a thermo- 
metric observation of this latter gives the temperature of 
the submerged coil. Some deep sea thermometers con- 
trived and manufactured by Messrs. Negretti and Zambra 
were also exhibited, in which the instrument was reversed, 
and the mercurial column thereby detached, when the 
sounding line began to be hauled in. 

Mr. Carpenter then made a brief reference to the 
Challenger expedition, which lasted three and a half years, 
traversed 70,000 miles, and established 362 observing 
stations, at each of which bottom temperatures were 
observed; and he then summarised the work of the 
United States steamer Tuscarora, sent out to ascertain 
the most practicable cable route between the Pacific sea- 
board of the United States and Japan, in the course of 
which 483 soundings and bottom temperature observations 
were taken. The method of “serial temperature sound- 
ings” was then briefly described, by which the relation of 
temperature to depth was ascertained, and the way in 
which these results were plotted in ‘‘ temperature sec- 
tions” was then explained. Several of these, obtained 
during the cruise of the Challenger, were exhibited. 
Attention was first called to a section across the North 
Atlantic, from Madeira, through the Azores and Bermuda, 
to Halifax. About two-thirds of this mass of water was 
seen to be below 40 deg. Fahr., the bottom temperature 
varying from 34.8 deg. to 38.7 deg. In the Northern 
Pacific the bottom was colder, and the volume of water 
below 40 deg. larger. In the Equatorial Atlantic the 
bottom was equally cold, and the ‘‘ bathymetrical iso- 
therm” of 40 deg. came nearer to the surface than else- 
where, so that as the surface was hotter, the fall in tem- 
perature relatively to depth was much more rapid. 

The thermal conditions of partially land-locked seas 
was then contrasted with the above; in the Mediter- 
ranean, no lower temperature than 54 deg. Fahr. was 
met with, although depths of 2000 fathoms were sounded, 
while in the Atlantic, a short distance off, at the same 
depth, 36 deg. was met with. Similar instances were 
given, among them the Red Sea, 71 deg. being (as far as 
was known) the minimum; the Sulu Sea, on the line of 
the cable between Singapore and Hong-Kong, where the 
minimum is 50.5 deg., even at 2550 fathoms, 32 deg. to 
33 deg. being the temperature at that depth in the Indian 
Ocean near ; the Celebes Sea, and others. 

Here were well-authenticated facts, and what was the 
explanation of them? Without going into a general dis- 
cussion of oceanic physics, for which that was not the 
place, he would venture to say that the only satisfactory 
explanation to his mind lay in the idea, as to the truth of 
which a vast body of evidence might be brought forward, 
that there was a constant vertical circulation of the waters 
of the great oceans, due to the differences in specific 
gravity, caused by differences in temperature ; that the 
upper layers of water were moving from the equator 
tewards the poles, and the lower layers from the poles 
towards the equator, their movement being affected also 
by the earth’s rotation; that such seas as the Mediter- 
rannean, &c., were cut off from this general oceanic circu- 
lation by submarine ridges, so that their water at a greater 
depth than these ridges was perfectly stagnant, and no 
interchange with the colder water of the great oceans 
occurred ; and finally that the cause of this circulation was 





* Abstract of paper read before the Society of Tele- 
ey ceaprntees and Electricians on Thursday, Novem- 
r , . 





more probably to be found in the polar cold than in the 
equatorial heat. 

Mr. Carpenter concluded by citing authorities in sup- 
port of this view, and by very briefly indicating the effect 
of this circulation upon climate generally. 





TECHNICAL EDUCATION. 
To THE EpiTor OF ENGINEERING. 

Srr,—Mr. de Tunzelmann’s opening article on the 
Central Institution, which I have read with much interest, 
tempts me to put in a plea for the /ittle boys. The Kinder- 
garten, if conducted in accordance with the spirit, rather 
than the letter, of its founder, ought to give to the babies 
correct notions of the very elements of physical law, and 
such schools as the Finsbury would seem to be admirably 
adapted to the work of instructing young men in these 
matters ; but for the dreary interval between these two 
institutions, the interval during which so much is done 
toward forming the character, there seems to be nothing 
provided for the infant mind but the uninviting menu 
presented lately by a suburban schoolmaster, who said: 
**Oh, we give them Latin and French, of course, and 
English, and a little mathematics !” 

It is often urged, in reply to objections to this course, 
that the early training of a child should be of a general 
character, and that it is time enough when he reaches 
college age to select a scientific or other speciality. And 
this sounds very plausible ; but does not the present system 
reverse this rule by assuming that the child at sixteen is 
going to take to literary and classical atudy? Is that a 
general education which confines itself to linguistic study 
and ignores that of nature and natural law? Would it 
not be more consistent with the principle laid down to in- 
struct the boys in the elements and principles of botany, 
geology, biology, astronomy, mechanics, and physics, with 
@ proper attention of course to their own language as the 
means of communication on these subjects, and to leave 
the pursuit of the dead languages to the possible choice 
of later years? 

I do not ask that the schools should train young boys to 
the engineering or any other profession. IT recognise the 
enormous value of a thorough training of the young in the 
principles of language and the importance of the syste- 
matic study of bovks. I do not even urge that Latin and 
Greek be entirely set aside, but I do ask whether natural 
laws, and what the eminent Gradgrind called ‘‘ facts,” 
which must be of great value to every one, whatever 
vocation he may follow, whether these might not re- 
cognised as at least worthy of a boy’s attention, side by 
side with ‘‘ the languages of extinct nations.” 

Take the average boy, who probably leaves school some- 
where about the age of sixteen and is then to choose his 
calling. Is it not at least as desirable that he should 
have sound and clear elementary notions of the conserva- 
tion of energy, the growth of plants, the mechanism of his 
own body, the laws of health and of business, the motions 
of the planets and the structure of the earth, as that he 
should read Greek readily and be able to give the dates 
of the births and deaths of the sovereigns of Britain? 

If it is, then let us have something like asmall bit of the 
Finsbury engrafted into our public schools for small boys 
from eight to fourteen. 

A. P, ARENT. 





BOILER EXPLOSIONS. 
To THE Epiror OF ENGINEERING. 

S1r,—Pressure of work has prevented my answering your 
correspondent, Mr. John Swift, sooner. Though he does 
not acknowledge my facts or figures, he gave none of his 
own to compare with them. The figures he takes excep- 
tion to are not mine, but such official statistics on the sub- 
ject as can be obtained. Whether these official statistics 
or your correspondent’s opinion are the more reliable, is 
for your readers to determine. I am aware that no register 
of the number of boilers is in existence, and as in the 
beginning of my letter of October 13 I quoted the “‘ Boiler 
Explosions Act, 1882,” the reason for your correspondent’s 
question as to my knowledge of its being in force, is not 
apparent. I would add that the description ‘* very 
recent,” applied by your correspondent to an Act that has 
been in force over six years, is hardly suitable. As to my 
presuming to know more than anybody else, and more than 
anybody has the means of knowing, it looks as if your 
correspondent is trying to play that part. I simply gave 
figures and references , which they may be verified. I 
do not talk about fifty only being the average number of 
boiler explosions, and 100,000 only as being the number of 
boilers in the United Kingdom. The fifty average annual 
explosions are the figures given by—to use your cor- 
respondent’s words—that high authority, the late Sir 
William Fairbairn, in his evidence before the Select 
Committee on Boiler Explosions, 1870. That committee, 
presided over by Mr. Hick, of Bolton, and having 
among its members Mr. Platt, of Oldham, and Sir Lyon 
Playfair, sat for two sessions, took a deal of evidence, 
adopted Sir William Fairbairn’s figures of fifty as the 
average annual number of boiler explosions, and gave 
their opinion that the total number of boilers in the 
United Kingdom was 100,000. Probably the committee 
had as good opportunities of knowing the facts as your 
correspondent, and the same remark may apply to the 
officials responsible for the working of the Boiler Explo- 
sions Act, 1882, upon whose authorityI gave the esti- 
mated number of boilers in the United Kingdom at 140,000, 
and the average annual number of annual explosions at 
44,6. Thus showing a marked improvement since 1870, 
and which your correspondent does not notice. 

The address at the foot of my letter, Southampton- 
buildings, W.C., was so distinctly printed that it could 





not be mistaken for Westminster, or any other minster as 


ae correspondent elegantly puts it, and the notion that 
6 accuses me of charging him with does not occur in my 
letter. What I said was thatit was unfair that the boiler 
insurance societies should be charged with being the cause 
of evils which they had to a great measure prevented. 
The phrase “Since the advent of boiler insurance com- 
panies explosions have become such ordinary and common- 
place occurrences that all scientific interest in them seems 
to have altogether waned,” admits no other construction. 
My authority for both the estimated number of boilers in 
the United Kingdom, 140,000, and the number assessed, 
70,000, is the Blue-Book on the Registry and Inspection 
of Land Boilers, published a few months back and num- 
bered C—5375. My authority for the average annual 
number of explosions among the insured bvilers, 94, is the 
yearly departmental papers of the Board of Trade in the 
Boiler Explosions Act, 1882, from that time to the year 
1886-7. I de not know anything as to the number of 
inspectors who actually enter the manholes, &c., and 
there is not any reason that I should, the question being 
the number of boiler explosions, not the way in which 
the insurance companies carry on their business, 

Whether boilers can be insured and efficiently exa- 
mined for 15s. a year depends upon the size, situation, 
facility for inspection, amount of assurance, and a variety 
of other circumstances. Speaking generally, if the number 
of premiums secured on the boilers that do not explode 
are sufficient to pay the losses on explosions, also working 
expenses, and leave a margin for profit, there is no reason 
why such should not be the case. It is strange that if 
the number of explosions be so great as your correspondent 
endeavours to make out, that the insurance companies do 
not burst as well as the boilers, 

The question in dispute is as to the annual average 
number of boiler explosions, Sir William Fairbairn gives 
them at 50. The Select Committee on Boiler Explosions, 
1870, also gives them at 50. Mr. Lavington Fletcher, 
chief engineer to the Manchester Steam Users’ Asso- 
ciatiation, in Blue-Book on Registry and Inspection 
of Land Boilers, gave the yearly average for the 
ten years ending 1887 at 44.6. The same Blue-Book 
gives the average during the time the Boiler Explosions 
Act (1882) has been in operation at 46. Yvuur corre- 
spondent, Samuel Boswell, gave them for the twenty-one 
years ending 1885 as under 52. The average of this may 
be taken at under 49, against which is to be set your 
correspondent’s opinion that the number of boilers in the 
United Kingdom is 1,000,000, and the annual average 
explosions 500, but as to which he seems rather uncertain. 
Utrum horum mavis accipe? With regard to your corre- 
spondent’s complaint of engineering journals not taking 
notice of these explosions until he brought them to their 
notice, I can only repeat that an account of the explosion 
in question appeared in an engineering journal nearly a 
week before his letter was written, and can be easily 
found if he will take the trouble to look for it. 

To your correspondent’s objection to anonymous writers, 
I reply that a person merely giving figures and references 
by which they can be checked, does not care to see his name 
in print, and has not an axe to grind, the name may be 
dispensed with, 

I am, yours faithfully, 
FAIRPLAY, 
Southampton-buildings, W.C., November 6, 1888, 





To THE EpiTor oF ENGINEERING. 

Srr,—My friend Mr. Boswell yets so personal that I 
must decline being led into another discussion with him, 
but shall content myself by merely replying to his last, as 
I suppose I have a right to. 

He says I never make “‘a statement that I can be nailed 
to,” but I adhere to all my statements without any nail- 
ing. My first letter to you stated the fact of another awful 
explosion occurring without so much as a notice of it at all 
appearing in ENGINEERING, or any other leading journal, 
and from that fact I drew the natural and proper infer- 
ence that explosions of boilers insured were becoming so 
common and frequent that they did not now appear to 
surprise or interest the engineering world as they used to. 
Then I anticipated the result—correctly anticipated—of 
the coroner’s inquest, which inquests a greater authorit, 
than your humble servant has ae as farces, and 
pointed out the very meagre and unsatisfactory result 
afforded by the expert’s report as to the cause of the 
disaster. And in this Iam supported by every person 
without exception with whom 1 have come in contact. 
But Mr. Boswell says he predicted that the expert would 
make a thorough investigation and report, and that he is 
now satisfied, and so ought everybody else to be, I suppose. 
As one proof of the unsatisfactory nature of the expert’s 
report, he has had to write several letters to several 
journals correcting their accounts of his evidence as to 
the construction of the boiler and the “‘ rings of plates.” 
All the accounts I read gave one to understand that 
these ‘“‘ rings” were double rivetted belts that had been 
added since the boiler was first made, and I had a dis- 
cussion in the Iron Exchange with an engineer friend as 
to whether a double seam really added strength or not, 
my friend contending for the negative despite my argu- 
ments and assurances of positive proof in the actual testing 
of same. But what about the undiscovered crack that had 
existed all those years without in the least developing 
itself, as we know all cracks or fractures do by leaking 
and bulging little by little, and not by a sudden out- 
burst and violent explosion as in this case? 

For my own part I don’t believe aword of this definitely 
pronounced first cause at all, and in this opinion Iam sup- 
ported by all the practical engineers with whom I have 
come in contact, several of whom inspected the remains of 
the explosion soon after its occurrence. This “‘ article of 
my belief” (as Mr. Boswell would term it) is derived 








from long and actual experience in examining boilers 
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Such knowledge and experi- 
Yours erry tL 
JOHN SwIrFtT. 
55, Stanmore-road, Birmingham, November 6, 1888, 


in all parts of the country. 
ence is not gained otherwise. 


To THE Epitor or ENGINEERING. 

S1r,—With your kind permission I would like to answer 
Mr. Boswell’s letter of last week, as he commented on vo | 
former letter in a most antagonistic manner. All throug! 
his letter he thought he was pointing out that my theory 
was wrong, whereas he proved that I was right. He said he 
could prove, if necessary, that thirty fractures were found 
in a steam trunk ; this of course is usual in seams that 
have not sufficient margin of strength, as elongation takes 
place in this weak part, and combined with old age, and 
varying temperatures, causes brittleness and cracks ; 
earthenware, on account of its brittleness, becomes all 
over small cracks when used under varying temperatures. 
He then said, that the linear expansion (which surely Mr. 
Hewett knows) could not exceed Zin. in 30ft. This 
again helps me, considering the two large flues in a small 
shell were only a very few inches from the angle-iron, the 
expansion would force the flat ends out to a great extent, 
not 1 deg., as he asserts; he is evidently taking a very 
small pipe in the centre. I would also like to state that at 
the top of a 30 ft. flue, like these, with thick plates and 
large fianges (for the Galloway tubes) every few feet 
apart, the linear expansion could rise to .70 in. if they 
only had a thin non-conducting substance on the heating 
surface. All flues at times have this; of course the 
thicker the substance the greater the expansion ; in fact, 
some flues expand 1 in. more than the shell, the amount 
varying every time the fires are charged with cold fuel, 

r. oswell then said the end rivets would fail before 
the ring seam. Is he not aware the gusset stays would 
hold the top of the flat plates to the shell, therefore the 
strains would be on the transverse seams? 

He next said the old plates, .43 in., have sustained 19 
tons per square inch. I do not see any substantial 
reason why this should not be correct; but this is 
nothing to do with the fact, as it was the seams that 
gave way, which were very much thinner (on account 
of elongation, &c.). The brittleness and cracks being 
greater in them than in the solid plates, which he admits ; 
even these were brittle. I might also say a testing machine 
tries metal less than the strains and temperature of a boiler. 
It is altogether unnecessary for me to say that swelled 
end stay rods are the best. I will now endeavour to give 
a rough description. The boiler not having expansion 
joints in the flues, elongated the transverse seams, also 
the longitudinal seams ; they having a very low factor of 
safety caused brittleness, fractures, &c., especially where 
the seams gave way. As will be remembered, not quite 
one-fourth of the shell, and one-third of the front flat end 
with the gusset stays attached, were lying upside down 
on the yard above, with the shell plates bent, the same as 
before the explosion ; but the flat ends were broken and 

art bent at right angles, which proved they had acted 
like an hinge and were the last to give way; therefore 
the opposite end gave way first, as T pointed out before. 
The following are the reasons why the longitudinal seams 
did not give way first. 

Because the transverse seams were divided in the centre 
all round, and not any part was flattened out, as is the case 
when the longitudinal seams give way, showing that the 
transverse seams had all really given way. 

Because most of the débris and water was thrown at the 
building that faced the front end of the boiler, smashing 
the roof and every window in the very high building, and 
scarcely any was thrown on the opposite end ; in fact the 
a stack that stood about 8 ft. away was scarcely 
touched. 

Because the boiler was driven back as far as it could go, 
the same as when ends of boilers blow out; also the back 
flat end of the boiler was pulled in by the front top end 
endeavouring to shoot forward. 

Because the longitudinal seam that gave way was on a 
line with the top of the flue where the expansion is the 
greatest. 

The two boilers that did not explede were blowing off 
steam at full pressure when I saw them two weeks ago. 
As an engineer, I do not feel myself justified in letting 
this disaster go past without bringing it before your 
readers. It ma as well for Mr, Boswell to know that 
Ladywood ward is not 100 yards from the Town Hall, 
and the explosion 900 yards; nct near Birmingham. 
Hoping the importance of such a disaster will find me 
room in your valuable space. 

Yours faithfully, 
Reeinatpd W. Hewett. 

Soho-hill, Handsworth, November 6, 1888. 





STEAM ENGINE EFFICIENCY. 
To THE EprtoR OF ENGINEERING. 

Srmr,—May I be permitted to call attention to one or 
two trifling defects in Mr. Beaumont’s paper on ‘‘ Steam 
Engine Efficiency,” published on page 439 of your last 
issue. 

The paper is supposed to prove by practical examples 
the oe ae of Carnot’s principle in steam engines, and to 
give fundamental theoretical reasons ‘‘hitherto over- 
looked,” 

The defects appear to be these: _ ‘ 

1. The practical examples do not in the least disprove 
Carnot’s principle; and 

2. The theoretical reasons are no reasons at all, and, 
instead of having been overlooked, consist simply of some 
very elementary calculations, perfectly familiar to all 
those who have made any reasonable amount of study of 
** Theory of the Steam Engine,” among whom, apparently, 
Mr. Beaumont cannot be included. . HLS. 
Greenwich, November 6, 1888. 








SHIPS’ LIGHTS. 
To THE Epitor oF ENGINEERING. 

Sir, — Your correspondent, Mr. Terry, is evidently 
quite ignorant of what has been written and said on this 
subject or he would not have stated that ‘‘one most 
simple regulation only need be added . . and so 
obviously simple and efficacious is this, that the only 
marvel is that it has hitherto escaped notice.” The idea, 
which has apparently just occurred to him, is probably as 
old as himself, and it has been frequently revived. But, 
though its good points are admitted, your correspondent 
—were he more familar with the subject—should see that 
his recommendation that “‘ steamers carry all three lights 
in a vertical plane at right angles to the ship’s length” 
would not, without qualification in an important respect, 
serve the purpose intended, and, supposing this to be 
rectified, there remain several difficulties to be overcome, 
and it should be remembered that all ships which sail the 
ocean are not British. 

My object in writing, however, is to express surprise 
that the method of carrying lights now suggested has 
‘hitherto escaped the notice” of your correspondent, Mr. 
Terry. Ian, &c., — 


ake 


ELECTRIC LIGHTING. OF SHIPS. 
To THE EpiTor or ENGINEERING. 

S1r,—In the no doubt necessary process of still further 
condensing the few remarks made by me, at the invita- 
tion of the chairman, at the last meeting of the Institu- 
tion of Mechanical Engineers, your report (page 435) 
makes me say, as my sole contribution to the subject, 
that in the electric lighting of ships economy is not a 
factor of the first importance. In reality, I expressed (or 
intended to express) but a very limited agreement with 
this sentiment, which was that of a previous speaker, and 
my remarks were mainly directed to pointing out that 
the Admiralty, at least, entertains no such opinion, for it 
has instituted, and embodies in its forms of contract, a 
scale of allowances to be used in comparing tenders for 
electric light apparatus, each pound of water saved per 
electrical horse-power per hour being reckoned as the 
equivalent of a stated sum of money. The sum is, in my 
opinion, smaller than it should be, having regard to the 
number of hours during which ship lighting is carried on, 
but the result has been the almost universal adoption in 
the Navy, during the last few years, of the most econo- 
mical engine, viz., the Willans engine, and I am glad to 
say that a large number of private users appear, of course 
with less exactitude, to apply a similar test, and with the 


same result, 
Yours faithfully, 
Mark H, Rosrnson, 
Willans and Robinson, Limited, Thames Ditton, 
November 7, 1888. 











LUDOLFF’S PATENT FOR SECURING WOOD 

FLOORING TO CONCRETE. 

To THE EDITOR OF ENGINEERING, 

S1r,—With reference to one of your Miscellanea in the 
number for October 26 on the above subject, I gather that 
whilst the cement is damp sheets of jute are nailed into it. 
When the cement and jute have dried, a paste of cheese 
and lime is spread over the surface of the jute, and on 
this paste the parquetry is /aid, 1. I should much like to 
know the exact ingredients, and their proportions, of this 
‘* well-known” paste. 2. Istheresuch a cohesion between 
the wooden floor and this paste as will stand a hot or 
damp climate? e.g., such as you may find in parts of 

India. Yours faithfully, 

ANGLO-INDIAN, 





= 


NOTES FROM THE SOUTH-WEST. 
Cardif.—The demand for steam coal has continued 
ood and quotations have been well maintained. The 

t qualities have made lls. 3d.; secondary ditto, 
10s. 9d. ; and best Monmouthshire, 9s. 9d. per ton. House 
coal has continued firm, in fact, the tendency of prices 
appears to be slightly upwards. Patent fuel has been in 
steady demand at fully late rates. Coke is tending up- 
wards in apeethy with the improvement in the iron 
trade. Spanish iron ore has been in active demand. 
The local iron and steel works continue well employed. 


The Great Western Railway and the North.—The Great 
Western express train service, vid the Severn Tunnel, 
connecting Devon, Cornwall, and Somerset with the North 
of England and Scotland, has been further accelerated. 
The 9.30 a.m. train from Bristol is now due at Edinburgh 
at 6.30 p.m, 


A Spontaneous Advance of Wages.—On Tuesday the 
directors of the Newport-Abercarn Black Vein Steam 
Coal Company, held a meeting at Celyner Colliery, and 
as a result of the meeting it was announced on Wednes- 
day that the company would spontaneously grant an ad- 
vance of 5 per cent., to take effect from Monday. This 
colliery, unlike Abercarn Colliery, is not governed by the 
South Wales sliding scale. 
been customary for the Celyner Colliery to be guided by 
the award of the sliding e committee, the award, how- 
ever, taking effect 28 days later than the date fixed by 
the sliding scale board, so that in the ordinary course the 
pn Celyner Colliery would not be due until De- 
cem . 


The Morfa Works.—Messrs. Henry Murton and Co. 
entered into session of the Morfa Copper Works, 
Landore, on Wednesday. 

A Railway Rates Dispute.—The Railway Commissioners 
had before them on fey case of the “‘ Rhymney 
Tron Company (Limited) v. the Rhymney Railway Com- 














At the same time, it has | & 





pany.” Mr. Bompas, Q.C., said he had to apply to the 
Commissioners for the discharge of such part of their 
order of July, 1888, as related to the rates for the carriage 
of coal. The very much larger coal traffic of the Dowlais 
Company and the way in which it was carried were rea- 
sonable grounds for the railway company giving to the 
Dowlais Company a rebate of 2d. per ton. §r F. Peel, in 
giving judgment, said if there were a difference in the 
cost to the railway company of carrying from the collieries 
of the Rhymney and the Dowlais companies, then he 
gen the railway company would be justified in making 
a difference in the rates. No doubt there was a much 
larger quantity of coal sent down from the Dowlais col- 
lieries to Cardiff than from the Rhymney collieries, but it 
did not depend so much upon the quantity as upon 
whether the trains in which the coal was carried ran regu- 
larly and with heavier loads in the one case than in the 
other. Mr. Lundie, the general manager of the Rhymney 
Railway, seemed to think that the preference granted to 
the Dowlais Company by a rebate of something over 2d. 
ad ton was no more than was due to that company, 

aving regard to the fact that the working expenses of the 
Rhymney line were so much less owing.to the Dowlais 
traffic. In his (Sir F. Peel’s) opinion a reduction 
in the expenses of a railway company over its whole 
system, although it might be very proper ground for 
making a reduction all round, did not justify it in singling 
out one customer, and making a reduction for his benefit 
in particular. He therefore saw no reason to alter the 
judgment given in July, 1888. 


Swansea.—The trade of this port during the last few 
days has been above an average. The tin-plate trade has 
continued steady, and a good volume of business has been 
passing. Last week’s shipments of tin-plates amounted 
to 68,546 boxes ; the receipts from the works in the week 
were 52,954 boxes, 


The Dowlais Company at Cardiff.—Preparations for the 
works which the Dowlais Company is erecting on the East 
Moors, Cardiff, are proceeding steadily. Large cast-iron 
delivery pipes for connecting two reservoirs with the 
works are upon the ground in line ready for fixing; a large 
sewer is practically finished ; and at the lower end out- 
buildings, engine houses, &c., are being erected. The 
company has also invited tenders for the erection of three 
large blast furnaces, together with Coppée ovens, cal- 
cining kilns, and requisites, which, it is estimated, will 
involve an outlay of about 130,000/. 


Converting a Canal intoa Railway.—It is intended to 
apply in the next session of Parliament for powers to 
convert the Glamorganshire Canal into a railway. The 
necessary notices will be published shortly. 





STEEL Ralts In GERMANY.—Contracts have been let as 
follows for 7000 tons of steel rails required for the German 
State Railways: Steel Works of the Rhine, 2230 tons, at 
5l. 14s, 3d. per ton ; Bochum Union Company, 2180 tons, 
at 51. 14s. 9d. per ton; Heerde Company, 1900 tons at 
5l. 14s. 9d. per ton; and Krupp, of Essen, 690 tons, at 
5l. 14s. 6d. per ton. 





A Sawpust Founpation.—East Saginaw, U.S.A., is 
now an important centre of the lumbering industry of 
Michigan. Twenty-five years ago when it was first settled, 
it consisted mainly of swamps and bayous, along the edges 
of which sawmills were placed on account of their con- 
venience to the floating lumber. A great amount of 
sawdust was thrown out around these buildings, gradually 
filling up the level of the land, and a large city exists at 
present upon this bed of sawdust, which has become so 
compact in the course of time as to sustain large buildings 
without any indication of cracking or uneven settling. 


Royat AGRICULTURAL Soctety.—At the first meeting 
of the Council of this Society after the recess, which was 
held on Wednesday, at Hanover-square, it was decided 
not to hold any trials of agricultural machinery at the 
Jubilee Exhibition of the Society to be held next June in 
Windsor Great Park under the presidency of Her 
Majesty the Queen. The final settlement of the regu- 
lations of the Implement Department of the Exhibition 
will not take place for another month, but it is understood 
that the date of closing of the entries will remain as usual 
viz., April 1. Post entries of agricultural articles will, 
for the first time, be accepted for a few days later, viz., 
up to April 6. This is a concession which will be 
appreciated by those who, from forgetfulness of the date, 
have in former years been excluded from exhibiting in 
consequence of their applications having arrived too late. 
A further and more important concession has been made 
by the abolition in ordinary cases of the irritating charge 
for printing the descriptions of exhibits in the implement 
catalogue. This charge was first imposed in 1873, and 
has been a fertile source of annoyance ever since, and the 
Council may rest assured that any monetary loss incurred 
by its abolition will be more than compensated by the 
reater good will of exhibitors, who go to great expense 
in order to make effective wow Se of machinery and imple- 
ments at their stands at agricultural shows. Under the 
new regulations the allotment of a certain amount of space 
will include the right te a proportionate number of free 
lines in the catalogue. ‘To check unnecessary enlarge- 
ment of the book, a charge of 6d. per line will be levied on 
all lines over the number allowed; but it should not be 
difficult for an exhibitor to give in the printing space 
allowed a description of his exhibits sufficiently etailed 
for ordinary purposes, and if he requires additional space 
for lauding his wares, 25s. a page is not an extravagant 
price to pay for what then becomes in effect a trade 
advertisement. 
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THE RATHMINES WATER WORKS. 
Description of the Rathmines and Rathgar Township Water 
Works.* 

By Artuur W. N. Tyrgrett, M. Inst. C.E., of London. 


Locality.—The idea of controlling and utilising the 
head waters of the River Dodder originated with the late 
Mr. Robert Mallet, who in 1846 was instructed by the 
Commissioners of Drainage for Ireland to “investigate 
the feasibility and conditions of constructing reservoirs on 
some part of the River Dodder, for the combined pur- 
poses of providing an unfailing. and increased supply of 
water power to the millowners occupying the stream, 
and contingently of controlling the floods, which at 
frequently recurring intervals prove so destructive to pro- 
perty situated on its banks.” After a lengthened in- 
vestigation of the question; Mr. Mallet recommended 
the construction of a large impounding reservoir in the 
upper part of the Glenesmoel Valley, near the ancient 
burial ground of St. Anne’s (shown on the accompanying 
plan), by an embankment 1025 ft. in length and rather 
more than 100 ft. in height; the reservoir was to havea 
water surface of 142 acres, with a content of 227,843,645 
cubic feet, and a drainage area of 6070 acres. Nothing 
further, however, was done in the matter. Subsequently 
in 1860, when an improved supply of water for the city 
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adopted is that known as the separation system, which 
has been carried out at Manchester, Halifax, and other 
places. The upper part of the River Dodder drainage 
ground, having an area of 4340 acres of granitic forma- 
tion, is covered with peat, as already stated, and conse- 
—— produces water more or less coloured. Imme- 

iately below this peat-covered district, there occurs an 
area of about 3250 acres, mostly bare uncultivated mountain 
and a walk, free from peat, partly of granitic but prin- 
cipally of metamorphic and silurian | a rg producing 
water of great purity; and owing to the occurrence of 
some gravel beds on the hill-sides, the yield of spring 
water is exceptionally large. . It was evident, therefore, 
that if the water from the peat-covered area could be 
intercepted, and passed by or through the lower district 
without mingling with that to be obtained from the 
latter, a supply of excellent water could be secured for 
township use. This arrangement has been carried out. 
The water as taken from the streams in dry weather con- 
tains about 4 grains of solid matter per gallon, and is 
of about 5 deg. of hardness; a more desirable water it 
would be difficult to procure, 

Flood Channels and Catchwater Conduits.—The drainage 
area at its summit at Kippure Mountain attains an alti- 
tude of 2473 ft. above ordnance datum, giving an average 
inclination from the head of the upper reservoir of about 


the weir immediately above the lower reservoir the 
1500 cubic feet per minute secured preferentially to the 
millowners, is conveyed partly by an open conduit, and 
partly by a line of iron pipes 27 in. in diameter, laid 
through the reservoir and terminating in the old course of 
the river below the reservoir embankment. Consequent 
on this arrangement the lower reservoir has been con- 
structed of much less extent and capacity than originally 
intended. 

Embankments.—There is nothing very unusual in the 
construction of the works, the two embankments being 
formed in the ordinary way, with slopes of 3 to 1 on the 
inner and 2 to 1 on the outer faces, At both, however, 
there occurred on the eastern side of the valley veins and 
deposits of sand and gravel, extending for a considerable 
distance into the hill, and rendering it necessary to follow 
them in by headings driven one over another and filled 
with concrete, the ground being too steep for open 
trenches, This operation was one of considerable diffi- 
culty, owing tothe loose nature of the sand andthe quantity 
of spring water met with. The lower heading at the upper 
embankment was extended 120 ft. into the hill-side, until 
the deposit of sand had been completely cut through anda 
wall of hard blue clay reached. Into this clay the heading 
was carried sufficiently far to insure a sound junction being 





effected between the concrete filling and the impervious 


1 in 10; and the sides of the vailey are in many places of | material at its termination. From the floor of the lower 
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of Dublin was under consideration by Sir John Hawk- 
shaw, the Royal Commissioner appointed to investigate 
ths subject, Mr. Mallet brought forward a project for 
procuring the supply from the River Dodder. It was, 
however, rejected for two reasons: Firstly, that the 
quantity of water procurable from the district would not 
be sufficient for Dublin; and secondly, that, in order to 
obtain the quantity which it was stated the district would 
supply, it would be necessary to impound the whole of 
the water from the drainage area of 94 square miles, 
about two-thirds of which is covered with peat, and ex- 
cepting in very dry weather produces water more or less 
coloured thereby. 

Projects for Water Supply.—In 1877 the supply of water 
to the Rathmines and Rathgar township from the Grand 
Canal at Gallanstown being deemed unsatisfactory, a pro- 
visional agreement was arrived at between the Water 
Works Committee of the Corporation of Dublin and the 
Rathmines and Rathgar Township Commissioners, by 
which the former body were to supply the township from 
tho city mains with an average of 1,000,000 gallons of 
water daily for an annnal payment of 22811. 5s., and any 
further quantity up to 1,500,000 gallons daily at. the rate 
of 14d. per 1000 gallons. This agreement not being 
ratified, the Rathmines Township Commissioners called 
in Mr. Richard Hassard, M. Inst. C.E., to advise them 
as to the feasibility and cost of procuring an additional 
supply of water from the higher levels of the Grand Canal, 
and as to obtaining an independent supply from the corpo- 
ration reservoirs at Stillorgan, supposing an arrangement 
as to price were agreed on. In sending his report, Mr. 
Hassard at the same time laid before the Commissioners a 
project by which a supply of water might be obtained by 
gravitation from the tributaries of the River Dodder 
draining into the Glenesmoel Valley; and from this pro- 
ject the undertaking, since carried out as shown on the 
accompanying plan, does not materially differ. 

Gathering Ground.—The principle of construction 
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steeper slopes, rendering it necessary to construct the 
flood channels of unusual size and capacity, as the rainfall 
is large, and during storms flows off the bare hill-sides 
very rapidly. The watercourse for — the waters 
of the River Dodder, the Cot brook, and the Slade brook, 
from the peat-covered district of 4340 acres, past the upper 
reservoir, is capable of carrying off 120,000 cubic feet of 
water per minute, or 274 cubic feet per minute per acre of 
drainage ; and the overflow weirs of the reservoirs are each 
200 ft. inlength. Thestreams and springs on the western 
side of the valley, adjacent to the upper reservoir, are 
conducted into it by culverts passing underneath the 
artificial watercourse ; and in the lower part of the valley 
the waters from the Ballinascorney and Ballymaice 
streams, distant respectively 1} and 2 miles, are inter- 
cepted, the direction of their currents reversed, and the 
water conducted back into the upper reservoir by catch- 
water conduits constructed along the hill-sides. The 
Piperstown stream on the eastern side of the valley is 
carried across it by a syphon pipe 2 ft. in diameter, pass- 
ing through the lower reservoir and delivering into the 
catchwater conduit on the western side. 

Reservoirs.—It was at first intended to construct a reser- 
voir of large storage capacity in the lower part of the valley 
for impounding the water from the peat-covered district, 
and from this reservoir to give out not only the amount of 
compensation water due to the lower district of 3250 acres, 
but in addition a largely increased supply for millowners’ 
use, for which it was proposed to tax them per foot of 
occupied fall, as has been done in other places. The mill- 
owners objecting to this, it was arranged during the pro- 
gress of the Bill through Parliament that the water from 
the upper district should be diverted past both reservoirs, 
excepting at such times as the volume of the stream flow- 
ing from it exceeded 1500 cubic feet per minute, which is 
as much as the mills can use ; and that the Commissioners 
should have power to impound all water in excess of this 
flow. With this object, works and gauges have been 
provided which insure that 1500 cubic feet per minute 
must pass down for millowners’ use before any water from 
the upper district can flow into the reservoirs; and from 





heading a trench was then sunk to a depth of 32 ft., when 
the hard clay was reached ; and the whole was refilled with 
carefully rammedconcrete, After this thenext heading was 
proceeded with, and filled up with concrete in the same 
manner; and so on until a height of 84 ft. from the 
bottom was attained, when the work was completed by a 
short length of open trench. The headings being only 
5 ft. in height and all heavily timbered, this part of the 
work was necessarily very slow and tedious, greatly re- 
tarding the progress of the upper reservoir po sac m thors 
and consequently the final completion of the works. The 
upper reservoir has an area of 57 acres and contains 
357,000,000 gallons, its embankment being 70 ft. in height 
at the deepest part. The lower has an area of 304 acres 
and contains 160,000,000 gallons, its embankment having 
an extreme height of 55 ft. 

Eduction Tunnels and Valve Towers.—The eduction 
tunnels, through which the River Dodder was diverted 
during the progress of the embankments, are constructed 
in the solid ground on the western side of the valley, and 
entirely below the puddle trenches. They are in each 
case 11 ft. in diameter, having asectional area of 100 square 
feet; and with the exception of the central plugging, 
which is of brickwork, are built entirely of rubble masonry 
backed with concrete. The outlet towers are placed in 
close proximity to the forebays of the tunnels, and are 
reached by footbridges from the embankments. There 
are three openings in the outlet tower of the upper reser- 
voir, through which the water is drawn off at different 
levels for township supply; and from the base of the 
tower, extending licoush the eduction tunnel to the valve 
chamber, are laid [two lines of pipes, one 24 in. in dia- 
meter for emptying purposes, and the other 16in. in 
diameter for the supply of the township, A second empty- 
ing pipe 18in. in diameter is inserted in the plug, and 
discharges into the lower reservoir helow the weir at the 
millowners’ slot-gauge. The 24-in. and 16-in. pipes are 
controlled, in addition to the ordinary valves, by stop- 
plug valves suspended from a crab winch, and guided on 
to their seats by a specially designed arrangement in the 
form of a large bell-mouth attached to the upturned base 
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below. From the outlet tower of the lower reservoir are 
laid two lines of pipes, 27 in. and 24in. in diameter; the 
larger forms a junction with the line of 27-in. pipes laid 
through the reservoir, and the smaller extends through 
the eduction tunnel and valve chamber to the millowners’ 
gauge basin below. 

Masonry.—All the masonry in the storm channels, over- 
flow weirs, eduction tunnels, valve towers, bridges, sheet- 
ing of the embankments, and works generally, is of 
common rubble stone found in the locality, built with 
Portland cement mortar in the proportion of one part of 
cement to three parts of sharp sand; and the concrete, 
of which a large quantity has m used, is composed 
wholly of excellent gravel, brought down by floods and 
found in the valley, in. the proportion of one part of 
cement to aix parts of gravel. No lime has been used in 
any part of the works. 

Floods.—The heaviest floods experienced during the 
construction of the works occurred on September 1, 1883 
and on October 16, 1886. On the first occasion there fell 
on the site of the reservoirs 3.80in., and on the second 
8.68 in. of rain, the duration of the storm in each case 
being about nineteen hours. No means of accurately 
measuring the volume of the first flood existed at the 
time of its occurrence; but the second was carefully 
gauged, and at its height amounted to 20 cubic feet per 
minute from each acre draining to the point where the 
measurement was taken. 

Township Supply.—For township use the water can be 
drawn off from the upper reservoir at three different 
levels, as already stated; and after passing through a 
gauge basin is conveyed by a line of 15-in. pipes 44 miles 
in length, with two intermediate relief pitson its course, 
to aservice reservoir at Ballyboden, distant about 2? miles 
from the township, at an altitude of 325 ft. above ordnance 
datum, and 175 ft. above the highest part of the be raasee 4 
at Terenure. From this reservoir, after passing throu 
copper wire-gauze screens, the water is conveyed to the 
township by a line of 18-in. pipes laid in the public roads. 

Compensation Water and Preferential Supply to Mill- 
owners. —The water for millowners’ compensation is 
drawn off from the lower reservoir, and after passing 
through a gauge basin is delivered into the old course of 
the river immediately below it. The preferential supply 
of 1500 cubic feet per minute from the upper district is 
diverted past the lower reservoir by a weir placed across 
the old river bed, and is then passed through a slot gauge 
which is capable of delivering the stipulated quantity 
with a mean head of 9in., this being the height of the 
crest of the adjoining weir. From the slot gauge the 
water flows down an open conduit about 100 yards long to 
the line of pipes 27in. in diameter, by which it is con- 
veyed through and past the lower reservoir into the old 
river course, according to the requirements of the Act of 
Parliament. At the head of the 27-in. pipe is placed a 
sluice with a weir adjoining; the object of placing the 
sluice in this position is so to regulate the flow that only 
the stipulated quantity of 1500 cubic feet per minute pass- 
ing through the slot gauge under the head of 9 in, shall be 
admitted into the 27-in. pipe; the surplus in time of 
flood, when with an increased head the gauge passes down 
more than the required quantity of water, is discharged 
over the weir at the head of the 27-in. pipe, and sointo the 
lower reservoir. 

Total Supply of Water available.—-The works are de- 
signed to secure a supply of 3,000,000 gallons daily for 
township use, and 2,100,000 daily for millowners’ compen- 
sation. From the register of rainfall on the site of the 
works it has been ascertained that, at the temination of the 
unprecedented drought of 1887, which extended from 
May 23 to October 31, a period uf 161 days, there would 
have been in stock more than fifty days’ supply for both 
township and millowners’ use. 

General.—The works were designed and carried out by 
Mr. Hassard in conjunction with the author; and the re- 
sident engineers were in the first instance Mr. Henry 

rook, Assoc, M, Inst, C.E., and subsequently Mr, F, P. 

Yixon. The contract was let to Messrs. Falkiner and 
Stanford, of Dublin, who were represented on te works 
by Mr. E. J. Jackson, 





THE CABLE RAILWAY ON THE NEW YORK 
AND BROOKLYN BRIDGE.* 
By G. Lrvericu, M. Am. Soc, C.E. 
(Continued from page 401.) 

INTERRUPTIONS and delays in handling the traffic on a 
railway like this, must necessarily from time to time 
occur ; a summary of the causes and extent of such during 
the four years and five months ending April 30, 1888, or 
nearly the whole term the railway has been operated, is 
given in Tables II. and III. ; the times therein recorded 
being those during which travel was entirely stopped ; 
usually when the delay is likely ‘o be unduly prolonged, 
trains are run in the intervals by locomotives. By these 
Tables it appears that of the total time lost by éaeen in 
the terms referred to, that due to the cable system de- 
creased from about 77 per cent. for the five months ending 
April 30, 1884, to about 24 per cent, for the year ending 
April 30, 1888; and for the whole time covered by the 
Tables, it was about 44 ove cent, In Table IIL. it is 
intended to show at a glance how inconsiderable the 
average loss from delays at any time has been to the single 
passenger ; it will be seen that this loss has steadily de- 
creased since the railway was first opened to traffic. 

The railway has been operated with great safety to 
passengers and trainmen ; the = accident wich caused 
serious injury to either, occurred on a wet and sleety 








* Paper read in an incomplete form at the annual con- 
vention of the American Society of Civil Engineers, and 
subsequently extended, 





TABLE II.—Causes anp Extent or Dztays, 

































































Five Months iow Tomand 
ending April 30, Year ending | Yearending | Year ending | Yearending | Five Months 
1884 *) April 30, 1885. | April 80, 1886. |April 30, 1887. | April 30, 1888. |ending April 30, 
TERM. : 1888. 
Time Time Time Time Time Time 
No. | Tost. | N° | Lost. |X | Lost. | N° | Lost. | % | rost. |X | Lost. 
Causes of Delays, h. m. h. m. h, m. h. m, h. m. h. m. 
Auxiliary cable car fail 5 0 56 the } aa as mR: és : 5 0 56 
ea rum stuck .. ne ee = 1 0 35 ts oi ae pin ee 1 0 35 
Cable dropped at tilting pulleys xe i aii %. 1 07 os sad es ae ¥ 07 
og on elsewhere. . res oo] aa 1 52 Ks 1 29 o ar 1 0 3 ae ; 20 3 24 
»» frozen fast .. ort ee vs (me: 0 4 Bo. et oe es re oe = Aa 1 04 
», not caught by grip 4 % ws <a = at - 6 0 24 6 019 12 0 43 
»  8lipped on driving drum .. we 1 0 35 se m es ree a ae 1 0 35 
» thrown from tilting pulleys +3 re ot 6 0 27 5 0 30 16 0 42 27 1 39 
Driving engine overloaded of 7 rere de - ae Se oN ee a 4 1 27 4 127 
# », stopped by hot bearing) 3 0 59 1 0 2 1 0 56 Se id i 07 6 113 
fe 4a », from othercauses) 1 0 5 1 0 6 mu os aa es 1 010 3 0 21 
Grip frame or gear failed 5 0 81 3 0 30 14 1 31 4 012 1 03 27 2 47 
», Outof place .. Ss a aby) a sd on * 14 0 44 1 0 3 2 014 17 Se 
», Sheaves worn.. se es aR 1 0 5 1 08 1 010 rf oe <3 x 3 0 23 
» not closed ob ar bolls Ge 7 1 05 387 2 38 25 . 38 2 43 
oo: | s0) TROUNOOL. one a ée ~ 1 0 14 2 0 58 1 0 5 3 0 6 7 1 23 
» Slipped, cause not stated .. ee os 6 0 37 3 0 13 9 0 50 
Total, caused by grips + oe 7 0 50 7 1 41 73 5 45 ll 9 34 3 017 | 101 9 7 
Tension car derailed or out of order ..| .. a 2 0 35 2 0 35 
Total, caused by entire cable system! 29 4 46 18 4 28 81 6 24 25 26 31 3 2 | 184 | 20 46 
Accident to passenger “a om as me ae Ae 1 05 z 0 5 
Block signal out of order sal nab an 2 012 “ na 7" E 2 0 12 
Brake gear failed .. a am me 1 08 3 0 6 7 0 20 4 013 15 0 47 
ai » frozen fast os as 2 08 2 09 a6 we 4 017 | 
»,» Vacuum leaked ks i 1 0 25 ue 1 0 25 | 
Brakes not released + 2 0 6 1 0 4 ae sts 3 010 | 
Car axle broken. se as “et he i 1 | 015 1 | 0165 | 
»» Wheel flattened is << a ae ae on ae Ae ae 1 0 2 ae xs 1 0 2 | 
Collision, switch misplaced os a or Re 1 cil a re ex =. 1 0 2 1 0: 
i from other causes 3 0 36 ‘ 010 6 1 6 2 017 1 0 3 13 212 
Derailment, from snow and ice .. ol ise oe om ve oe “it a oe 1 1 25 1 1 25 
A »» Switch misplaced ..| .. ee 4 >, 4 1 40 3 0 59 3 0 46 10 3 25 
Es a » not adjuste es 2 6 1 57 4 0 23 8 2 68 16 & 7 82 7 20 
99 cause not stated .. oe 1 0 30 ae 0 43 16 6 9 we oe an oe 23 6 22 
Drawbar broken .. ks eet va ee =< oe PP bs 18 0 47 14 0 28 32 115 
* caught on truck of ae AS we | 0 3 1 0 3 
- pulled out oe a oo] oe - a 1 04 4 012 we se 5 0 16 
Locomotive out of order or steam ae 1 0 10 = 1 0 5 4 0 47 <a oe 6 5 
Train too long or ran too far y ae - Me 1 0 4 1 Oo 4 2 0 8 
»» Yraninto bumper ow oe} a ee oe 1 0 3 1 0 3 
», Stalled on crossing... ee a | re J z 014 1 014 
»» uncoupled oe a | ce 1 0 6 1 0 6 
Total from causes independent of} 
cable system ae oe “a 1 24 1l 2 50 41 8 59 52 6 59 47 5 54 157 | 2 6 
Total from all causes.. 85 6 10 29 718 | 122 | 15 28 77 9 5 78 8 56 | 341 | 46 62 
Total preventible at the time 4 0 40 10 3 22 | 62 5 57 16 1 47 22 153 | 104 | 18 39 






































TABLE III.—NompBer oF PASSENGERS WHO FROM DELAYS COLLECTIVELY LOsT 
THE TERM MENTIONED. 
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Five Months| : . 7 : Four Years and 
A Year ending | Year endin Year endin, Year endi: : 
TERM. ending : ; : g . eg : ng | Five Months end- 
April 80, 1884. April 30, 1885. | April 30, 1886.|April 30, 1887.|April 30, 1888. ing April 30, 1888. 
Passengers carried y | 3,475,420 | 10,603,237 | 21,300,866 26,036,464 | 29,021,571 eS 90,837,558 
| Number of Passengers. 
Delays. 
|——_—__—_— 
Duetothegrip .. oe 90 Pee | 825 1733 1029 12,763 28,451 2753 
pe entire cable system. . ot 144 653 925 8,444 2,658 1208 
a remaining railway service.. | 491 1030 659 1,036 1,366 962 
be entire railway service 4 112 400 885 “796 902 636 
Preventible at the time .. ° es 1081 867 994 4,056 4,281 1838 





morning, December 5, 1885. A train from Brooklyn to | 
New York dropped the cable at the Brooklyn pier; the | 
following train ran to within 100 ft. of it and stopped, the | 


with a third train, breaking platforms and ends from one | given in Table IV. 


car, one platform and end from another car, and other | 
platforms more or less. The cars were crowded, pas- | 


TABLE I1V.—Passengers Carried each Month. 


what rate will this traffic continue to increase. So far as 
® reference to the past traffic will aid in considering a 
f 3 reply, the number of passengers carried in each peri 
brakes were released aad the train was permitted to run | twenty-eight days, or lunar month, as exhibited by the 
back on the down grade with too great speed ; it collided | diagram on pene 0 ante, will serve better than the data 


of 



































sengers being on all but the front platforms of the trains, | 
and tee, persone wore sotionaly injured, one being a brake- ra 1883-84. | 1884-85. | 1885-86. | 1886-87. | 1887-88. 
man. The cars to separated by force before one 9 ane GIT 
of the injured was released ; he, a passenger, having a November! sec a50 707-640 1968088 21970°026 2514 184 
foot crushed by being caught between two platforms, slid- | December| 600,440 | 898,800 | 1,873,816 | 2,322,373 | 2,620,609 
ing one over the other. The accident was due to the | January..| 663,840 889,420 | 1,828,517 | 2,821, 2,521,786 
brakemen on the middle train (one of whom was so badly a cae . peepee putes Hyd | ae aoe 
hurt) becoming confused and not applying the brakes in April 762,290 | 1°402800 | 2°007;408 | 2°879°360 | eter 104 
time. Collisions sometimes happen, of which this is a | ys. 
‘ ’ x y 766,420 | 1,535,080 | 2,080,634 | 2,432,978 

rare instance, About 6.30 o’clock p.m., February 12, | June 698,260 | 1,541,277 | 1,991,979 | 2,253,172 | 
1886, just after an incoming train at Brooklyn Station | July 624,900 | 1,461,375 | 1,846,829 | 2,005,719 
was moved from the platform, the locomotive hauling it | August 645,760 | 1,619,832 | 1,893,304 | 2,161,083 
jumped the switch. The following train, crowded with | Sept. 710,220 | 1,744,089 | 2,056,473 | 2,857,783 
passengers, ran into the first with considerable shock, but Total for! 
without greater injury to the passengers than a few mused aan 
bruises; the third train was brought up in time. This ae with 
accident was due to the enforced stoppage of the first | Sept. | 7,955,200 14,964,880 |23,268,482 moved 
train, 

18. Passengers Carried.—The number of passengers 
carried each calender month, from the opening of the rail- | Total for year 
way to and including April, 1888, is given in Table IV. ;/ ending with 19,964,600 |25,316,248 


it may be stated that the fare was 5 cents until March 1, | 





February .. | 9,234,690 


















pore 





1885, when it was reduced to 3 cents, or to ten tickets for | 
25 cents. By this Table it appears that the number has | 


increased in the four years ending with September, over the railway ebbs and flows in an irre I 
244 per cent., and ending with February, over 211 per | varient tide ; this appears from the number of cars in the 
cent. An interesting local inquiry is how long and at/| trains run and the headways ; the loads on the trains are 
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heavier in the morning on those from Brooklyn, and in 
the afternoon on those from New York ; for a part of 
time, the cars moving one way will be densely crowded, 
and those moving the other way will be perhaps not ene- 
fourth full; during other intervals the travel in the two 
directions may be nearly equal. The number of pas- 
sengers carried each day of twenty-four hours is regularly 
taken and recorded ; at certain times the number during 
specific hours has been counted, and from the data thus 
obtained Tables V. and VI. were collated, showing the 
fluctuation and relative proportions of daily travel at 
different periods. The mean per cents. given in Table V. 
eo quite closely to similar per cents. for the 
several days mentioned. From the Table it will be seen 
that about 82 per cent. of the total traffic is carried in the 
twelve hours from 7 o’clock a.m. to 7 o’clock p.m., and 
about 22 per cent. in one-sixth of this time, the maximum 
morning and evening hour. The number of passengers 
each way, carried each hour of two days, about eighteen 
months apart, is given in Table VI., and is for the even 
hour as noted in the first column ; the maximum number 
is 10,068 passengers carried from Brooklyn to New York 
between 7 and 8 o’clock a.m., November 29, 1887. During 
the morning and evening rush, when the travel for a short 
time is greatly concentrated, this may be exceeded ; thus 
in the sixty minutes between 5.30 and 6.30 o’clock p.m., 
Monday, November 12, 1887, 12,160 passengers from New 
York to Brooklyn were carried.* 

19, Power Expended,—Observations from time to time 
have been made to determine the power expended in haul- 
ing the cable. For two days in November, 1883, during 
the afternoon hour when the travel was the greatest, 
indicator cards were taken from the driving engine at 
short intervals ; at the same time the movement of the 
trains and the number of passengers each carried were 
noted, and from the data thus obtained diagrams, see page 
80 ante, were prepared. In these, the paths of the trains 
are shown by the broken lines, the engine horse-powers 
by the irregular full lines, and the times the cards were 
taken by the small circles. The profile underneath each 
diagram serves to locate the trains at any particular 
moment of their passage over the railway. During the 
entire working day, nineteen and a half hours, April 26, 
1886, also before and after the trains were put on and 
taken off, indicator cards were taken from the drivin 
eogine, at half and quarter-hour intervals. The indicat 
power used on the day mentioned ranged from 303.1 horse- 
power maximum to 12.9 horse-power minimum and nega- 
tive; that the mean for the whole nineteen and a half 
hours the trains were hauled was 96.2 horse-power ; that 
for five hours from 7.30 to 9 o’clock a.m. and from 4.30 to 
7 o’clock p.m., it was 150.5 horse-power, and for the re- 
maining fourteen and a half hours it was 74.4 horse-power ; 
also to drive the plant without trains, it was 47.7 horse- 

wer, 

The diagram exhibits great and abrupt fluctuations of 
power; in one instance an increase of 190 horse-power 
within fifteen minutes, and in another, 239 horse-power 
within thirty minutes. There are also large differences 
in the power indicated at the two ends of the steam 
cylinder ; this is, however, not due, as may at first be in- 
ferred, to an ill adjustment of the steam valves, since at 
one time the greater power is developed at one end, and 
at another time at the other end of the cylinder. These 
variations of power are not unusual in the working of the 
driving engines ; a brief observation in the engine-room, 
when the cable is hauled, will show that the power 
applied often varies much more abruptly, at shorter 
intervals and between wider limits than here recorded. 
In explanation of this it may be said that, although the 
engines are equipped with an automatic valve gear of 
approved design, the regulation, under the quick and 
large changes in load, is slow and late, and therefore fre- 
quently too great in one direction or the other ; as seen by 
an inspection of the railway profile, Fig. 1, see two-page 
plate, page 328 ante, the stations are not at the same 
elevation, the summit is not midway between them, and 
the inclines leading from them are not alike; and lastly, 
the trains are almost always unequally laden, and often 
at unequal distances apart. 

he diagram shows that five times during the working 
day observed, the indicator card taken was negative; at 
these and other times within the intervals at which the 
observations were made, the steam was cut off, perhaps 
the throttle valve was closed by the engineer in charge, 
and the engine was driven by the back haul from the out- 
going line of cable; the preponderance of load at such 
time being on the down grades and in excess of the friction 
of the cable driving plant. This racing frequently occurs ; 
generally when the travel is comparatively light, or when 
to lengthen the headway, trains are being removed. 
Usually it continues but a brief period, during which, 
however, the speed of the engine is sometimes greatly in- 
creased ; thus on one occasion 56 revolutions were made 
one minute, 84 revolutions the second minute, and 
56 revolutions the third minute; whence the normal 
speed, 57 revolutions per minute, was in the short in- 
terval nearly doubled. There being more and longer 
trains run now than formerly, as may be expected, the 
— races more frequently. 

he engines described and in use since the railway was 





* Asthe stations and train platforms are now arranged, 
passengers may crowd upon the latter, until the available 
space near to the outgoing train is closely occupied ; and 
consequently during the rush hours a’ few trains ov be 
overloaded. At the time above mentioned, trains of three 


cars each on 14 minutes headway, or 120 cars per hour, were 
running; whence if the movement of passengers to the 
trains were regulated and only so many as could be com- 
fortably carried, admitted at onetime to the platform, 
each car would have had but about 100 passengers, there 
need not have been any crowding, and no one would have 


TABLE V.—Passencers CARRIED CeRTAIN Days AND Parts or Days. 















































From New York. From Brooklyn. & Train Service. 

z 3 b 3 a : Z 3 lea. 
Day. § ‘i Pa) - 8 a ey Zs 9 = as 33 
gu | 8d} 8g] s8| 28s | 8aa| Saal 3 Of2 | Time that the & 

965) S55 | 88) e55 | 855 | 288) géa 3 33s : ge 

do8 | $28 | Sed [O58 | G28 | Eds} Sea |e 8 | 95S | Trains Ran. rE 
s anh gre ee 3 an are Sem P= x == 
October 18, 1883 1420 5,950 | 1270 7,220 | 1,560 | 7,840 | 1440 | 9,280 | 16,500 | 6a.m.—12p.m. 18 
February 27, 1884 2174 7,070 | 2090 | 9,160 | 8,073 | 1,780 | 2060 | 13,840 | 23,000 | 6a.m.— lam. 19 
March 25, 1884 .. 2325 | 8,990 | 2290 | 11,280 | 2,765 | 11,740 | 2220 | 18,960: | 25,240 19 
April 28, 1884 2405 9,180 | 2440 | 11,620 | 3,090 220 | 2260 | 14,480 | 26,100 | 5a.m.— lam 20 
May 20, 1884 2503 8,930 | 2210 | 11,140 | 38,006 | 11,710 | 2450 | 14,160 | 25,300 ™ sh 20 
June 25, 1884 2480 | 8,060 | 1820 | 9,880 | 3,950 | 9,690 | 2670 2,360 | 22,240 * ” 20 
July 17,1884 .. 2150 7,480 | 1910 | 9,340 | 2,570 | 9,840 | 2140 | 11,980 | 21,320 = —- 20 
August 13, 1884 .. 2085 7,990 | 1970 9,960 | 2,496 | 9,960 | 2400 | 12,860 | 22,320 » ” 20 
September 17, 1884 2612 9,060 | 2130 | 11,190 | 3,005 | 11,587 | 2300 | 18,887 | 26,077 1” ” 20 
October 11, 1884 .. 2710 | 10,247 | 2830 | 18,077 | 38,280 | 13,285 | 2760° | 16,035 | 29,112 pee ” 20 
November 17, 1884 2980 | 10,515 | 2175 | 12,690 | 38,709 | 13,854 | 2250 | 16,104 | 28,794 ae *9 20 
December 20, 1884 3480 | 10,683 | 2845 | 18,528 | 4,620 | 16,211 | 2195 | 18,406 | 31,984 | 12 p.m.—12 p.m. 24 
February 24, 1885 8473 | 12,608 | 3220 | 15,828 | 4,725 | 17,883 | 2800 | 20,683 | 36,511 pa x 4 
May 25,1886 .. 7187 | 25,306 | 6840 | 32,146 | 7,870 | 30,807 | 7284 | 88,091 | 70,237 a a oe 
November 29, 1887 9402 | 33,516 2 42,716 | 10,068 | 40,721 | 7693 | 48,414 | 91,130 ae 24 

Mean per cents. in ae | 22.3 79.5 20.5 100. 21.8 23.6 16.4 100. Se Carried one way. 
hours oa ea 10. 85.5 9.1 44.6 | 12.1 4.3 9.1 55.4 100. ‘a th ways. 








first operated, have singly furnished power sufficient for 
the maximum service ; except on rare occasions, as for 
instance in unfavourable weather, when the trains, 
heavily laden and frequent, in consequence of an inter- 
ference with headway, were most of them moving up 
grade ; and ag hasoccurred a few times, when the brakes 
were not released as the train was leaving a station, or by 
a leakage in the air pipes, wereapplied while the train was 
in motion ; then the driving engine has slackened speed 
considerably, and even came almost or quite toa dead 
stop. The greatest power indicated by a single engine at 
any time is 394.5 horse- power. 

20. Traction of Trains.—Observations made June 1 
and 2, 1887, to see how far a train moved from a state of 
rest in acquiring full cable speed, gave 106.6 ft. or about 
two-thirds the train length, as the mean of eleven tests, 
with trains of three cars. ‘Todetermine how much of the 
power developed by the ais engine is expended in 
hauling the trains and how much in overcoming the fric- 
tion of the cable driving plant, cars have been drawn over 
the railway by locomotives, with a dynamometer sub- 
stituted for the connecting link ; the results thus obtained 
were diverse and unsatisfactory, and they are not here 
quoted. During the 194 hours the engine ran, April 26, 
1886, there were hauled each way, 501 trains and 1072 
cars, weighing 11,256 tons ; these carried from New York 
about 32,000 passengers, weighing (at sixteen passengers 
per ton) 2000 tons, and from Brooklyn about 35,000 pas- 
sengers, weighing 2188 tons. While attached to the cable 
the trains from New York to Brooklyn were raised 
26.2 ft., and from Brooklyn to New York lowered 24.8 ft. ; 
these being the differeaces in elevations of the points 
where the grips were applied at one station and released 
near the other station. Using this data, the computed 
mean traction of the trains during the working day is 
equivalent to 37.5 horse-power ;* the mean power deve- 
loped by the driving engine was 96.2 horse-power; or 
about one-eighth of the maximum power, taken as per 
indicator card at 380.7 horse-power. It is assumed, in the 
absence of information tothe contrary, that in addition to 
the friction of the plant itself, the loads impose an increase 
varying with them ; placing E for the maximum power of 
driving engine, ¢ for the power required to operate the 
plant without trains, R for the traction of trains, and F 
for the coefficient of friction due to the latter ; then E=e 


+(1+F) R, and F = Fallen Ames Substituting the 


numerical values given above, F =0.3 ; whence the friction 
of the cable driving plant due to the traction of the trains 
was on the day mentioned three-tenths of the load; and 
probably on other days does not vary greatly from this, 








* Placing G for the grade in feet per hundred or per 
cent., » for number of cars in the train, T for its weight in 
tons (of 2000 Ib.), and V for its speed in miles per hour ; 
the resistances, R, in pounds, to be overcome in moving a 
train at uniform speed is expressed as follows: The axle 
or rolling friction may be taken at 5.4 T; the air pres- 
sure against the head of the train at 0.28 V? and against 
the sides of the cars at 0.003 V2; the resistance due to 
oscillation and percussion at 0.006T V2, and the resist- 
ance due to grade at 20GT. Collecting these, and 
writing m as a multiplier of the coefficients which may be 
subject to change ; 

R=(5.6m + 20G) T+(0.28+0.03n+0.006T) mV? (a) 
and for V=10: 

R=(6m +20G)T + (3n + 28) m » (d) 
Comparing the results obtained by this formula with 
observations made on the traction of trains on the rail- 
way, 1.3 was taken asa probable value of m; whence the 
equations become ; 


R=(7.2+20G)T + (0.36 + 0.04n+0.008T)V2 (ce) 
and for V e=10: 
R=(8+20G)T +4n+36 . é » (d) 


In starting the train, the initial rolling friction for the 
first 100 ft., to be added to 7.2T, is taken at 10 lb. per 
tonor 10T; and in acquiring full speed, the resistance 
developed in the space the train thus moves (a function 





been delayed over one headway. 








of the ‘‘ velocity head” >) becomes 68.85 T V?. 





TasLeE VI.—Passengers carried each Hour of the Day. 



































Tuesday, May 25, 1886. | Tuesday, Nov. 29, 1887. 
Hour at 
Beginning. | From | From From | From 
New | Brook- | Totals.| New | Brook- | Totals. 
York lyn. York. lyn. 
12 p.m. 320 155 475 389 197 586 
la.m, 195 104 299 249 62 311 
- 158 131 289 211 80 291 
3 93 129 222 lll 128 239 
4's 112 144 256 112 139 261 
BG 127 432 559 143 70 613 
Gu 410 | 2,708 3,118 469 | 2,894 | 3,363 
oes 605 7,870 8,375 841 9,366 | 10,207 
| Pe 645 7,483 8,128 712 | 10,068 | 10,780 
D's 746 3,489 4,235 1,007 4,589 5,596 
wei 799 1,834 2,633 1,144 2,776 3,920 
Mi), 968 | 1,450 2,418 | 1,383 2,267} 3,600 
12 m. 1,033 1,275 2,308 1,345 1,618 2,963 
1 p.m, 1,012 1,480 2,492 1,416 1,969 3,385 
r pee 1,361 | 1,601 2,962 | 1,620/ 1,687 | 3,307 
ss 1,662 | 1,227 2,889 | 2,109] 1,897} 4,006 
@ ss 2,204 1,061 3,355 4,068 1,843 6,911 
er 7,094 1,113 8,207 9,402 1,580 | 10,982 
7,187 924 8,111 8,519 1,121 9,640 
ie 1,921 | 1,101 3,022 | 2,251 | 1,402| 3,653 
8 ws 915 Til 1,626 1,373 652 2,025 
S'« 855 698 1,453 1,314 662 1,876 
7 5 896 607 1,503 1,271 667 1,938 
Wg 838 464 1,302 | 1,307 480 | 1,787 
Total | 82,146 | 38,091 70,287 | 42,716 | 48,414 | 91,130 
21. Hauling Power of the Drums.*—The capacity of a 


* The general problem in this case is: Given two drums, 
with a ante making one-fourth turn round the first drum, 
then in succession three or four half turns around each 
drum, and finally one-fourth turn around the second 
drum ; required what tractive force may be exerted on 
the cable; the first and both drums being driven, and in 
each, with the cable and grooves fully lubricated, half 
lubricated, and not lubricated. Placing for one groove, 
P, for the tension in the incoming and p, for that in the 
outgoing cable, 
| a Keil calaiad “Sian (e) 


in which f is the coefficient of friction between the cable 
_Tasie A.—Tractive Power of Winding Drums. __ 












































8 | First Drum Driven. Both Drums Driven. 
4 |—_______|- 
be ; . . | Five 
™ | Four Grooves. | Five Grooves. | Four Grooves. | Grooves 

| vaneees ao ee = & 
. | $e | 8 a | te | a ge 
2/* |6s | © | 53 6a | $3 
= H ao " ao aif 28 le i |S3 
2 2. ° 2 he §° > he ° > & 6° 
Sis 2:| Be (So .| BY. Be. we. ig? low. 
En Bes) $28 Sea) Bea Bea BS8 Geagea 
Sul221|\ 5Su |$21| SS £1) 280 |e 50 
Oo oH n & | n ae nD 
0.1-| 0.667 | 0.383 | 0.715 | 0.285 0 880 | 0,111 | 0.919 | 0.¢81 
0.15/ 0.808 | 0.192 | 0.848 | 0.152 | 0.9C3 0.087 | 0.977 | 0,023 
0.2 | 0.889; 0.111 | 0.919 | 0.081 | 0.988 0.012 | 0.993 | 0.007 

| 











and groove, taken with full lubrication at 0.1, with half 
lubrication at 0.15, and with no lubrication at 0.2; a is 
the arc of contact of the cable and the particular groove 


with radius equal to unity, being therefore = for one- 


fourth turn and 7 for one-half turn; and ¢ is the base of 
the Naperian system of logarithms, —T e*/ is the 
* +, @ " * 
number of whose common logarithm is 5302585 From 
equation (e), remembering that the stress on the cable 
outgoing from one groove is that on the cable in coming 
to the next or following groove; Table A is computed, in 
which the total stress on the incoming cable, P=1. The 


values here given of P—p and p, for ‘‘first drum driven,” 
and ‘‘ four grooves” correspond to the case of the present 
cable driving plant; equation (e) and the quantities de- 
ducted therefrom, given in the Table, however, apply to a 
perfectly flexible cable of invariable length, whatever the 
stress to which it is subjected. In practice neither of 
these conditions obtain exactly. 
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cable driving plant is limited by the hauling power of the 
drums as well as by the motive power of the driving 
engine. In a few instances when the engine was over- 
loaded, the cable geneenily at the time being wet and drip- 
ping, it has slipped on the winding drums; if when this 
took place, the maximum power of the engine, say 380 
horse-power, was exerted—making due allowance for the 
friction of engine and drums—probably not more than 350 
horse-power was transmitted to the incomingcable. This 
is equivalent to a direct haul of 13,125 Ib. ; the tension 
car causes a stress on each cable of about 1785 Ib. ; whence 
the total resisting stress on the incoming cable would be 
greater than 14,910 1b., of which the stress on the outgoing 
cable is less than 12 per cent. ;\ this corresponds quite 
closely with the theoretical éfficiency of a cable driven 
by one drum and wound as it isin this plant, the cable 
and grooves being not lubricated, Since, however, when 
the cable has slipped on the drum (except in one in- 
stance), both were wet; without doubt, much less than 
the maximum power of the driving éngine was then 
exerted, 
(Zo be continued. ) 





FOREIGN AND COLONIAL NOTES. 
Locomotives upon the Chic 
Railroad,—The results which have attended the employ- 
ment of Mogul passenger engines upon the Chicago, 
Burlington, and Quincy Railroad during the past season 
have been so satisfactory, that the directors have decided 
= build a considerable number of similar engines for 
uture use, 


Alabama Iron Minerals.—The deposits of iron ore in 
the Red Mountain, Alabama, appear to be almost inex- 
haustible, and they are easily and cheaply worked. A 
number of mines are now in active operation and are fur- 
nishing large quantities of ore for the furnaces of Bir- 
mingham ; ore is also being forwarded to other parts of 
the United States. 


The Electric Light at New York.—Gedney Channel, in 
New York Harbour, one of the most difficult to navigate, 
is to be lighted by six powerful electric lamps, supplied 
by acable from Sandy Hook. Three of the lamps will 
show a red and three a white light, it being imperative 
that the starboard and port sides of the channel should 
be distinctly seen, so that vessels may make their way 
through in safety. Gaslit buoys have been tried, but they 
require constant attention. Ice is apt to tear them away. 


Bridging the Hudson.—A proposed bridge across the 
Hudson at Anthony’s Nose is again attracting attention. 
At the point selected for crossing: gee above Peekskill, 
the river narrows down to a widt which permits of a 
single span reaching from shore to shore. The plans con- 
template a structure modelled after the great Brooklyn 
Bridge, but with a single hr 3000 ft. long, 195 ft. above 
high-water mark, suspended from steel towers 320 ft. high, 
and resting on natural granite foundations, 


New Zealand Harbour Defences, —The total expenditure 
on harbour defences in New Zealand to March 31, 1888, 
was 392,286/., of which 52,2317. was spent on 64-pounder 
and 7-ton muzzle-loading guns, torpedo boats, and reports 
by military engineers, &c., prior to 1885, leaving about 
340,000/. as the total outlay on land and submarine de- 
fences, equipments, armaments, and material of war 
since defensive works commenced. The vote for the year 
1887-8 was 80,000/., and the expenditure 73,459/., with 
liabilities at the end of the year 33,2771. for war material. 
Of the total sum of 130, provided for harbour de- 
fences in the loan allocations of last session there re- 
mained on March 31 last, an unexpended balance of 
56,541/., which is proposed to be expended during the 
present year in discharging the liabilities already referred 
to and carrying on the works. 

American Sugar Making.—The largest sorghum sugar 
mill in the United States has commenced manufacturing 
at Topeka, Kansas, and it is expected to turn out 
1,000,000 lb. of sugar this season, and about 150,000 
gallons of syrup. Farmers are paid 2 dols. per ton for 
cane, and the product of 1800 acres will be worked up. 


An American Dry Dock.—Engineers appointed by the 
United States Government have selected a site for a dry 
dock at League Island navy yard. The dock will be 
500 ft, long, and will cost about 100,000/. 


The Telephone at the Antipodes,—An extension of tele- 

jhonic communication to the suburbs of Melbourne will 
* undertaken shortly. The Victorian postal authorities 
have made arrangements for a system of| grouping two 
or more suburbs together. The object of the arrange- 
ment is to save the expense which would be necessary 
in having a special staff of operators \to switchboards at 
each station. The price to be charged at suburban sub- 
scribers will be 10/. per annum for connection with busi- 
ness premises and 6/. per annum for private house sub- 
seribers. For connection with the trunk line to the 
central exchange in Melbourne, an additional fee of 11, 
per mile will be charged. 


The Russian Navy.—The expenditure made by the 
Russian Government upon the navy of Russia last year 
was 4,036,000/, 

American Steam Shipbuilding.—The William Cramp 
and Sons Ship and Engine Building Co, of Philadelphia, 
has launched the steel steamer Iroquois, built for Messrs. 
W. P. Clyde and Co. The Iroquois is $00 ft. lon , 46 ft. 
beam, and 29 ft. deep, with a measurement of about 
3000 tons. She is the first steel steamship built in the 
United States for the merchant service, and she is fitted 
with steam steering gear and lighted with electricity. 
She is to have triple-expansion engines, and will be fitted 
up with first-class accommodation for 200 passengers. She 
is to be employed in coastwise service from New York, 


0, Burlington, and Quincy |. 





RADIAL DRILLING MACHINE. 
CONSTRUCTED BY MESSRS. RICHARDS AND CO., LTD., ENGINEERS, MANCHESTER, 


= MATTEO 


| 





WE illustrate above a new radial drilling ma- 
chine manufactured by Messrs. G. Richards and Co., 
Limited, of the Atlantic Works, Broadheath, near 
Manchester, which presents many _ eorongs of interest, 
being an entirely new departure from the ordinary 
English variety of this tool. As our engraving shows, 
the spindle is driven direct by belting, and not, as in 
the ordinary machine, by bevel gearing, this innovation 
being accompanied by a considerable decrease in the 
internal friction of the machine. The back gearing, by 
which a slow speed for boring is obtained, is placed 
directly on the spindle, so that even in doing heavy 
work the strain on the belts is not increased, and the 
weight of the different parts can accordingly be kept 
down. As the spindle is counterbalanced, it can death 
and rapidly be brought down to the work by the hand 
lever, whilst the automatic feed is arranged to engage 
at any point of the traverse of the spindle. The spindle 
is traversed on the arm by a rack and pinion. All the 
gear wheels of the tool have machine-cut teeth insuring 
smooth working. The table is at right angles to the 
baseplate, and is made to rise or fall. By this arrange- 
ment work can be attached to the table and to the 
baseplate without the one interfering with the other, 





Heriot-Watt Cotiecr, EpinsurcH,—The duy de- 
tment of this technical college was inaugurated on 
tober 8 last, with very successful results as regards the 
number of students. In the engineering classes, which 
are held daily, there are twenty students, who, besides 
attending lectures and drawing classes, have practical 
work in the well-equipped laboratory of the College. The 
laboratory contains a 100,000 lb. testing machine (Green- 
wood and Batley), gas and steam engines, dynamo and 
electric motor, ides numerous machine tools; the 
students themselves carry out experimental work and 
research, and commercial testing is being undertaken. 
The evening classes have also largely increased on ac- 
count of these facilities for practical laboratory work ; all 
advanced students carry on work in the laboratory, while 
the elementary students get frequent demonstrations. 





QUEENSLAND BrIDGES.—Progress is being made with an 
iron bridge over Barnes’ Creek, two screw piles forming 
the southern abutment having been sunk about 13 ft. or 
14 ft. and satisfactorily tested. One cylinder of the first 
pier has been sunk through about 11 ft. of mud and sand 
and well bottomed 2 ft. into the rock. As soon as the 
other cylinder of this pier is finished the contractor will 
get his girders over the first span into position. At Towns- 
ville a swing bridge is rapidly approaching completion ; 
the most difficult part of the swing pier is the concrete 
walllining. The bed stone is finished and ready for the 
fixing of the hydraulic machinery. In the course of a 
short time the contractor will be fixing the machinery in 
the engine-room, as well as arm girders over the turn- 
table, The remainder of the work has been finished for 
some time, that is to say, the large and small piers with 
their bracing, as well as the girders, flooring, buckled 
plates, and handrail of the superstructure, 


Society or Arts.—The one hundred and thirty-fifth 
session will commence on Wednesday, November 21, 
with an opening address by the Duke of Abercern, C.B., 
chairman of the Council. Previous to Christmas there will 
be four ordinary meetings, in addition to the opening 
meeting. At the first ordinary meeting of the Society a 
paper will be read by Colonel Gouraud on ‘‘ The Phono- 

aph.” This will be followed by one of Mr. Henry 

munds on ‘The Graphophone.” At the other two 
meetings to be held before Christmas the papers w 
by Mr. W. H. Deering on “ Explosives,’ and by Mr. W. 
J. Dibdin on “Standards of Light.” Among the papers 
announced for the latter Ae of the session may be men- 
tioned—“* Manufacture of Sévres Porcelain,” by Mr. E. 
Garnier (director of the Sévres Manufacto ri: ‘The Forth 
Bridge,” by Mr. Benjamin Baker; e Channel 
Tunnel,” by Colonel Hozier ; and ‘* Secondary Batteries, 
by Mr. W. H. Preece, F.R.S, _ The first course of Cantor 
lectures will be by Captain W. de W. Abney, C.B., 
F.R.S., on“ Light and Colour ;” the other lecturers 
be Mr, Alan 8. Cole, Mr. W._J. Linton, Mr. Walter 
Crane, Mr. C. V. Boys, F.R.S., Mr. H. Graham Harris. 
The juvenile lectures, at Christmas, will be given by Pro- 
fessor Henry E. Armstrong, Ph,D., F,R.S., the subject 
being a chemical one. 
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RECORD. 
Compitzep By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, 
The number of views gi: in the Speci 
 ageh 4 after the price ore tee tat tthe 
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y wertisement of the acceptance of a com: specification, 
) order pennies Aapenrthes ogi Be pee Bay 
atent on any of the grounds mentioned in the A 


GUNS, &c. 


9125. R. C. Christie, M. Gledhill, and H. H. §. 

(Sir Joseph Whitworth and Co., Limited), 
Manchester. (J. B. G. A. Canet, Paris.) 
in and relating to Gun-Carriages, [lld. 11 Figs.] June 
27, 1887.—This invention has for its object to provide improved 
means for allowing the gun, through the effect of the recoil, to 
disappear or descend behind or below a parapet or wall at or im- 
mediately after the moment of firing, whilst preserving the ad- 
vantages obtained by the use of brake and recuperative appa- 
ratus for controlling the recoil of the gun and regulating its 
return to the firing position. The downward stresses due to the 
recoil are converted to a great extent into horizontal stresses. 
Figs. 1 and 3 show the gun in the firing position. Fig. 2 shows 
the gun in its recoiled position, The gun E is supported by 
trunnions E' in the long arm c! of a rocking lever C, which 
is mounted upon a pivot-pin D carried in bearings in the 
brackets on the turntable B. The latter carries the appa- 





ratus for controlling the recoil, comprising a cylinder F in 
which works a piston G having in it variable apertures. The 


piston-rod G1 is coupled by means of two connecting-rods I to | | 


the short arm c? of the rocking lever C. On each side of the brake 
cylinder F is a ‘‘ recoil press” K -—— witha plunger K', which 
bears against springs L inclosed in a casing These “‘ recoil 
presses” and springs act as ‘‘ recuperators;” during the recoil 
they store up energy to be subsequently utilised for effecting the 
return of the gun to the firing position. Communication between 
the brake cylinder F and the presses K is established through a 
pipe N. The gun is elevated by means of a handwheel R?, which 
operates the wormwheel R to impart motion to the shaft Q! and 
pinions Q through the medium of friction cones Q?._The arms 0 
and rods P arranged in combination with the gun and the rocking 
lever form a jointed parallelogram whereby the gun in its recoil is 
kept parallel to the line of fire. The elevating mechanism is 
behind or below the wall or parapet. (Sealed August 31, 1888). 


9686. R. C. Christie, M. Gledhill, and H. H. S. 
Carington (Sir Joseph Whitworth and Co., Limited) 













OED 
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Improvements _ 


. (J, B. G. A. Canet, Paris.) 


in. and polating to Gun or Mountings. 
(lid. 3 Figs.) July 9, 1887.—According to this invention a gun 
is mounted in s a@ manner that, without changing its angle 


relatively to its supporting arm or lever, it recoils and returns to 
its firing position in a vertical plane about an adjustable fulcrum 
or pivot, and is, by the adjustment of the said fulcrum, elevated 
and depressed in the same plane about another fulcrum or pivot 
to which it is connected through the medium of devices which 
control or te its recoil and return movements. The gun F 
is supported by its trunnions in the upper end of a working lever 
G, the fulcrum or pivot pin H of which is carried by the sliding 
nut E. The gun rests in a cradle Gl forming part of the lever G, 
so that the gunand lever will move together about the fulcrum H 
without angular movement relatively to the lever. The cylinder 
I of the hydraulic brake apparatus is free to oscillate on trunnions 
I‘ and thus adapt itself to the changes of position of the rocking 
lever. Combined with the brake is a “ recuperator cylinder” J 
containing a spring J1 which serves to return the gun to the firin; 
position. The gun is elevated by means of the handwheel D3 an 
screw shaft D which is rotated to move the sliding nut E endwise 
in either direction. The chief effect of the veooll upon the base- 
plate A is a simple horizontal pressure transmitted through the 
pivot pin H of the rocking lever G. (Sealed August 31, 1888). 


AMMUNITION, 
8995. E. L. Zalinski, N.Y., U.S.A, Improvements 
and Fuss theref 


ite or jsimilar ‘or. 
fi 27 Figs.) June 19, re illustrates a charged shell ; 
Fig. 2 the shell when not loaded. ¢ metal casing 1 has ribs 2, 
and carries an electric (dry battery) fuzee. The cup 3 is insulated 
from the casing of the shell, and is connected to one wire 5 of a 
battery, while the casing 1 is connected to the other wire, the 


circuit passing through a detonating primer. When the point 6 
strikes a hard substance, the point will collapse and strike the 
metal cup 3, thus closing the circuit and firing the charge. The 


main body of the charge consists of short cylinders @ having an 
inner part 8 of dynamite surrounded by asbestos cloth. The outer 
body 10is of nitro-gelatine, and is also covered with asbestos treated 
with an alkali which serves to absorb any free acid which may exude. 
Figs. 3, 4, and 5 illustrate the circuit breaker and closer. The 
casing 40 contains electric batteries, one series of elements bein; 
connected to the casing, and the other elements by wires to insula‘ 
metallic posts 42.. The circuit-closer f screws into the outer end 
of the boss } in which the part d is secured and carries a deto- 
nator and primers 53. A rubber disc 50 has a number of metallic 
cups 51 corresponding in number and position to the split posts 42 
and in metallic connection with the casing 1 when the circuits are 
closed. The rubber disc 50 is held back so that the posts 42 do not 
enter the cups 51 until the projectile has left the gun. When the 
disc 50 moves forward the posts 42 fit closely in the cups 51, thus 
making close metallic and electric connection at those points. A 
primer 60 is surrounded by a mass of quick powder and communi- 
cates with the detonating charge 61, which is sufficient to detonate 
the dynamite in chamber 46 that acts as a detonator to the entire 
shell. A strong spring 80 serves to — the piston-rod 73 and its 
appendages forward so as to close circuits by the posts 42 engag- 
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held back by the spring fingers 
78 entering grooves under the head 77. When the projectile is 
fired, the gas (or compressed air if fired from a pneumatic gun) 


ing cups 51, but the piston-rod is 


will enter the holes 74 and press back the piston 72 and its rod, 
compressing spring 80. e fingers 78 will be released from 
rooves under the head 77, and spring out as shown by dotted 
ines. As soon as the projectile leaves the gun, the pressure 
in the cylinder 71 will subside, and the spring 80 press the 
rts 50, 55,, and 64 forward, thus completing the electric connec- 
ion. This does not fire the primers, but places them in condition 
for firing whenever the point of the projectile will co on 
striking the object fired at, and thus strike the plate 3 so as to 
close one of the circuits. Premature explosion is thus avoided. 
Fig. 6 shows a shell s for use in ordinary cannon using gun- 
powder. Figs. 7 and 8show a fuze specially adapted to the base 
of the projectile, The flange 126 has a groove 181 which receives 
a charge of slow-burning powder. Annular flanges 127 form gas 
checks to exclude the — gas from the slow-burning charge 
inclosed in a non-conducting covering. The ring 124 has a pro- 
jecting portion 184 on its face which bears on the slow-burning 
ce When the gun is fired, the ring 124 is pressed forward by 
the powder charge, and compresses the slow-burning charge, thus 
preventing its becoming loose, and securing great uniformity of 
combustion. When the powder in greove 131 burns it ignites a 
small powder charge 146 which shoots an electric battery 141 
forward, and causes it to make contact with a wire 149, and so 
close an electric circuit through the primer 150. A detonating 
charge 151 is inclosed in a tight casing 152, which is ruptured by 
the explosion, and so fires the charges m in the shell a. (Sealed 
November 2, 1888). 


5027. R.S. Lawrence, London. Improvements in 
Shells or Projectiles Gon High Explosives 
such as Dynamite, Fresecting © same, and Fuzes 
therefor, (8d. 2 Figs.) April 4, —In Fig. 1, 1 is a steel 
chamber formed with a charge chamber 2 which is lined with 
asbestos 3. The ~b.4 closed by a — plug 4. fod 

losive charge 5 is inc in portions in enve 
vomsiched See and arranged to tightly fill the chamber 2. The 
contact fuze comprises a thin metal cylinder 6 ch with ex- 
plosive 7 and provided with a percussion cap 8. It is p ced within 











a thin metal case 9 surrounded by the explosive 5, and is normally 


kept in the rearward position shown by a spiral spring 10. This 
allows the pesounaion cap 8 to strike and fire the powder charge 7 


= =e e the shell e. This explosion will take place after 


has entered the object struck. In Fig. 2 the explosive 
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charge 5 is shown divided up by transverse partitions 11 which 
serve to prevent movement of the packets. When the shell is to be 
fired from a gun or cannon a wad 12 (discs of asbestos board) is 
laced between the shell 1 and the firing charge 13 of powder with 
the object of preventing the transmission of heat from the firing 
charge to the shell. (Accepted September 15, 1888). 


LUBRICATORS,. 


11,005. J. Bruun, Copentng Improvements in 
Automatic Lubricators. [lld. 7 Figs.) August 11, 1887. 
—tThe reservoir c for the lubricant is arranged on a frame 2 which 
carries a shaft + that is provided with a wheel wv gearing with a 
pawl f' attached to a lever 2 or other suitable gear driven by the 
machine, whereby the shaft r is slowly rotated. The other end 
of the shaft r carries a cylinder s arranged at right angles to the 
shaft. The side of the cylinder next the frame 2 is formed as a 
circular plane surface bearing y', and is held against the plane 
surface y2on the frame x by the pressure of springs z!, fastened on 
the end of the shaft r. The inlet port v! of the cylinder s opens 
in the plane y', and as the shaft and cylinder revolve, the port v! 
will describe a circle into which opens the outlet port v? of the 
channel v? which communicates with the reservoir c. The sur- 
face y* is channelled at v for a certain are of the circle, and this 





channel v4 is in communication with the channel v° leading to the 
ports to be lubricated. In the cylinder s works a piston @ pr2- 
vided with a crosshead ¢?, At the other end of the cylinder is a 
similar erosshead ¢* fixed ani — by a pin ¢4 sliding in a recess 
in the end of the cylinder. The crossheads ¢*, ¢3 are connected 
by rods t'. The crosshead ¢* carries a block b2, and the crosshead 
t? carries a similar block b' sliding _— the inner cam surface of 
the ring g fastened tothe frame a. The cylinders being gradually 
rota’ with the shaft 7, the piston is _pntuely thrust into the 
piston until the block b! passes over the nose p. The springsh 
then thrust out the piston and oil is drawn into the cylinders 
through the ports r', r? in alignment. As the cylinder continues 
to rotate, the piston is for in and the oil is forced into the 
channel v4 and thence to the outlet v° until the cylinder is nearly 


empty. (Sealed August 24, 1888 
11,062. R. London. (H. Liddner, Meuselwitz, 
Germany.) Im 


ents in Automatic Feed Lubri- 
cators for a Groneing Material, (8d. 9 Figs.) 
August 12, 1887.,—The reservoir Z is closed above by the cap D 
having an orifice f corresponding in shape to but larger than the 
box A. A piston B slides in Z and presses the grease contained 
therein to the outlet, Upon the piston B is cep the box A, 
which increases in diameter in an upward direction, and in which 
are placed shot or other weighting material. The descent of the 
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piston B is restrained by means of springs a, which are fixed tothe 
interior of the reservoir Zin such a manner as to bear upon the 
sidé surface of the box A. When the piston is highest the dia- 
meter of the box A exposed to the a of the —— is least, 
and consequently the friction of the springs upon the box is also 
least. As the paten descends, expelling the grease from the re- 
servoir, the diameter of the box A exposed to the springs increases 
and the retarding friction of the springs also increases in propor- 
tion, thus compensating for the decrease in the resistance offered 
by the greasein the reservoir. (Sealed August 24, 1888). 


HEATING AND ILLUMINATING. 

3533. P. , Paris. Improvements in Mag- 
nesium Lamps. (6d. 3 Figs.) March 7, 1888. —This invention 
relates to a lamp in which light is prod by the tion of 
awire or strip of magnesium. 





vy, 
I is the principal part of an 
electromotor which drives the shaft H, carrying a worm G that 
gears with a wormwheel, and thereby rotates a shaft r, which 
operates rollers C, C. The strip of magnesium m is drawn by 
e rollers from a reel a. On passing from the bobbin, the strip 







































a 





ENGINEERING. 


[Nov. 9, 1888. 








of magnesium passes over small rollers i, 7, k, 1 so as to take a 
rectilinear form. The nesium descends through and issues 
from the guide tube g vertically, and is consumed at the point A 
(Fig. 1). The air necessary for combustion enters through a series 
of holes z, 2 in the plate X. The magnesia produced by the 
combustion is divided into three different portions. The first por- 
tion becomes attached to the base o of the metal mass M, whence 











it falls gradually into the receptacle placed at the bottom of the 
apparatus. The second portion passes off in the form of smoke 
into the space between the cone K and the metal mass M, and 
finally escapes ene the chimney R. The third portion depend- 
ing from the magnesium while burning, becomes separated there- 
from, and falls into the lower receptacle, which is empty or partly 
filled with liquid, (Sealed July 18, 1888). 


5950. W. R. Rawlings and J. J. Rawlings, London. 
Improvements in Blow-Pi Apparates. (8d. 4 Figs.) 
April 21, 1888.—C is a tubular ng, at one end of which is the 
valve or cock D, and the air inlet E. At the opposite end of the ap- 
paratus is the nozzle F, which is inclosed by a perforated metallic 
tube or truncated cone G, within which and around the nozzle is a 
deflecting cone H. Within the casing is a curved wick tube I, an 
air tube J, and a jet tube K, which through the centre of 
the wick tube to the nozzle F, where it is terminated by the jet in 
the centre of the nozzle. The nozzle L for filling the liquid fuel 
into the apparatus is formed in the outer casing and between the 





mid length of the apparatus and the cock. This nozzle is closed 
when the apparatus is not being filled with the liquid fuel, and it 
is shaped to point towards the cock as shown. The wick tube I 
terminates with an open end at a short distance from the nozzle 
end, A cotton wick is placed in the wick tube, fibrous material is 
loosely packed around the tube so as to fill the casing, and a small 
quantity of porous or fibrous material (asbestos) P is ked 
within the deflecting tube around the nozzle. The nozzle is con- 
structed of a series of small short tubes arranged around the jet. 
The spaces between these tubes and between the tubes and the 
jet and wick tube, are tightly packed with asbestos. (Sealed 
August 3, 1888). 


REGULATING AND INDICATING MECHANISM. 


7391. A. Frager and B. L. Michel, Paris. er pes 
ments in Liquid Meters. [8d. 5 Fige) May 20, 1887.—The 
meter comprises three princi rts—the casing B containing 


the measuring cylinder ; the distributing chamber D on which is 
fixed the small cylinder for changing the direction of motion ; the 
cover C which wey tn whole and — . counter mechanism. 
The water enters the apparatus throug e passage E, passes 
through the grating J, and flows into the cover round the dis- 
tributing chamber. The orifice 1 being open, whilst by the slide 
T port 3 is made to communicate with the discharge 8, the piston 
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P descends, but towards the end of the stroke the bar M, in pe | 
against a collar on the end of the stem R, moves the slide T! 
reverses the pressures which retained the P! at the bottom 
of ite stroke. The piston P! then rises, a —_ the slide T and 

tting ports 8 in connection with the inlet, the orifice 1 with 
Pre outlet. The piston P now rises and the. piston P! descends, 
end so on continuously. During the descent of the stem R the 
pawi K (which is pivoted thereto) falls into gear with the ratchet 
whee! F} whi ™ motion to the counting mechanism. 
(Sealed June 22, 188 


other Fluid to Reservoirs Containing Fluid under 
Pressure, and for Relieving the Com or 
Pumping Machines at Work, (8d. 1 Fig.) August 11, 
1887.—This invention relates to a method whereby the suction 
valve of the air compressor cylinder or fluid pump is automati- 
cally kept open when the pressure in the reservoir or in the 
delivery pipe has attained the required maximum. A timed reci- 
eager} action is imparted to the suction valve A of the cylinder 

yy means of a lever H actuated by the engine, which effects the 
opening of the valve A, whilst a spring 8 acting on a collar C on 
the valve stem effects the closing of the valve at the back stroke of 
the lever H. A small cylinder E, which is in constant communi- 
cation with the air vessel or reservoir beyond the delivery valve 
D, is fitted with a grooved plunger F, which is linked to one arm 





of an elbow lever K, the other arm of which is loaded to over- 
balance the pressure on the plunger. A nose J prevents the lever 
from moving too far. When the pressure in the air reservoir is 
below the normal, the plunger F is not pushed outwards, and con- 
sequently the hook L is kept clear from the collar C on the stem of 
the suction valve A, and this valve is, therefore, free to open and 
close. When the maximum pressure is attained, the piston F is 
forced out in opposition to the load on the lever K, the hook end 
of the lever B descends, so that the hook L catches the collar C, 
and prevents the valve from closing. The piston of the air com- 
pressor is thus relieved of work as long as the pressure in the 
reservoir remains at the maximum. The hook L and collar C are 
relatively arranged so that the suction valve A gives full passage 
for air when it is thus held open. August 24, 1888), 


ting t or Pressur 

oO! umina' “ Fae 8.) February 18, 1888 — 
In the apparatus shown in Fig. 1, which is designed for a down- 
ward flow, the gas inlet 8 at the top communicates by a side port 
9, the effective opening of which can be adjusted by a screw plug 
10, witha e 11 leading down into a cylindrical chamber 12, 
which has in it a piston 13 of thin metal. A tube 14 formed centrally 
on the upper side of the piston 13 worke up into a central passage 
15 in the top of the cylindrical chamber 12, and the full inlet 
pressure has access through the tube to the underside of the 
piston, The bottom of the chamber 12 is closed by a rimmed 
disc 16, and there is no current through the central tube 14. The 
gas passing through the adjusted port 9 has access to the upper 
side of the piston 13, but acts on it with less than the inlet — 
sure owing to the contraction of the port 9; and it passes from 
the chamber 12 by lateral openings 17 into an annular passage 18, 
and thence through notches in the rim of the bottom disc into 
the outlet passage 19 leading to the burner. When the inlet pres- 
sure varies the piston 13 rises or falls and correspondingly alters 


the area of the openings 17 in the side of the chamber 12 80 as to 
1g 1. J , 





intat 





Pp iy uniform flow and pressure of gas through 
the outlet and burner. In the modification shown in Fig. 2, also 
arranged for downward flow, the piston 18 is made with a tube 
14 working on the outside (or inside) of the fixed tube 20. Ina 
modification shown in Fig. 8, arranged for aoe flow, the 
piston 13 made with a central tube 14 projecting up from it, 
works in a cylindrical chamber 21 formed in a separate piece 
from the outside of the apparatus. The full pressure from 
ee init 22 has a rg to hag _ eee of the piston 13. 

¢ gas for consumption passes into a lat pense 2 ee h 
a port 9, regulated by a screw plug 10. The chamber 21 is laced 
eccentrically in the casing, and the gas has access by the lateral 
passage 23 to the space at one side of it, and thence through one 
or more holes into the interior of it above the piston 13. The 
piston tube 14 is closed at its bottom, and has a lateral hole above 


the 18 to admit the gas from the above the piston. 
The top of the tube 14 works up through an opening in the top of 
4 made with 


the chamber 21, and more or less ie yo a cap 
lateral openings into the outlet 25. @ passage of the gas from 
under the cap 24 is diminished or increased accordingly as varia- 
tions in the inlet pressure make the top of the tube 14 move 
nearer to or further from the under side of the cap. (Sealed 
November 2, 1888). 


MISCELLANEOUS. 


10,098. W. P. Thompson, London, (EF. C. Rolls, Chat- 
ham, Ontario, Canada.) Improvement in Nut Loc 

(8d. 6 Figs.) July 10, 1887.—The figures show the improved 
locking device applied to the nuts of the-bolts of rail joints. The 





locking device consists of a back plate E having a vertical elongated 
slot ¢ cut centrally in it. The upper edge of this B ay is turned 
over to form part of the knuckle of a hinge e' having a hinge pin 
e2, The hinge knuckle is completed by the uw ends of two hat 


down upon the piste. The bolt and fishplates being in place» 
the device just described is lied before screwing on the nut, 
the elongated slot ¢ serving for the bolt C to pass through. The 
back plate E is then adjusted vertically until its lower edge comes 
squarely against the rail flange @. The narrow locking plates E 
are then turned up as shown by the dotted lines in Fig. 1, and the 
nut is screwed on htly up against the back plate E, after 
which the plates E' are folded down on either side of the nut and 
firmly lock the same upon the bolt. (Sealed August 31, 1888). 


10,957. L. Mond, Northwich, Cheshire. Improve- 
ments in Apparatus for Treating Solids by =. 
also Applicable toother Purposes. (8d. 4 Figs.) August 
10, 1887.—The improved ngage comprises two cylinders A and 
B, one inside the other, so as to form an annular space C, 

cylinders are rotated together by machinery geared with 
the spurwheel D carried by the outer cylinder A. The cylinders 
are supported by wheels D!. The solid substance pores through 
the annular space C in one direction and the gas in the opposite 
direction. The entrance of the solid substance is at E and its exit 
at El; the entranceand exit are each provided with a conveying 
device e, e\ actuated by a pulley d. The gas enters the space C at 










































F through the hollow conveyer e?, and passes out at F! through 
the similar shaft e*. Glands G, G serve to prevent leakage at the 
ends of the outer cylinder A. A projecting flange H, forming a 
screw on the outer cylinder, serves to lengthen the course of the 
gas Onthe outer cylinder A are also fixed a number ot ribs I, 
which lift the substance up to a certain height and then allow it 
to fall to the bottom again. Ribs J on the inside cylinder form 

kets into which the stuff lifted by the ribs I falls, and by which 
t is taken forward to the other side of the cylinder, where it drops 
out of one of the kets on to the outer cylinder. The whole 
apparatusis inclosed in a heating furnace K. Theinside and outer 
cylinders are at both ends closed with tight covers. (Sealed 
August 24, 1881). 


926. W. H. Tomson, London. 
Freezing Machines. [ild. 18 Figs.) January 20, 1888.— 
The freezing pan 6 is provided with a central hollow spindle b! 
projecting downwardly and received in a footstep d on the bottom 
of the tuba. The footstep is extended so as to enable the spindle 
b! to remain in engagement with the same when the freezing pan b 
is placed upon a fresh charge of freezing mixture in the tub a, and 
to permit the freezing pan to descend as the freezing mixture be- 
comes gradually melted. The blades or scrapers c! of the mixer 
or stirrer c are curved so as to scrape and lift the matter being 


Improvements in 
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frozen from the bottom of the freezing pan b and to direct it 
towards the centre of the same. Rotary motion is given to the 
freezing pan through the lid f which is revolved by means of a 
hollow vertical shaft f2, bevel gear f4, k', and crank handle k?. 
When the lid f is in position in the pan 6 as shown in Fig. 1, the 
hollow arm h carrying the crankshaft k rests in a concave seat 
upon a bracket / fixed to the tub @ and locked in position by suit- 
able means. When access is desired to be had to the freezing pan 
b, the hollow arm A together with the lid f and connected 


ks, | are turned back on a hinge joint out of the way into the position 


shown in Fig. 2, (Accepted June 2, 1888), 





UNITED STATES PATENTS AND PATENT PRAOTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of t law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford- 
street, Strand. 





Braziuian Ratuways.—In the course of last year, 5108 
miles of new railway were opened in Brazil. Of this new 
mil 1134 miles were represented by Brazilian Govern- 
ment lines, 1634 miles by lines enjoying a guarantee of 
interest from the Brazilian Government, 35 miles by lines 
enjoying a guarantee of interest granted by sundry pro- 
vincial governments, while 199% miles were non-guaran- 
teed private lines. e avi length of line in opera- 
tion in Brazil last year was 51664 miles, as compared with 





strips or narrow plates E', E', which are 


lapted to be folded 





1,003. F. W, q chester. Improved 
abperatue for" Ropeistiog the Supply of Air or 
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AGRICULTURAL ENGINEERING IN 
INDIA.—No. XII. 
TRRIGATING CHANNELS. 

THE essential features of an irrigation scheme 
are the earthen channels in which the water is 
conveyed over the surface of the country; the 
masonry works by which they are carried across 
drainage depressions ; and the head works by which 
a constant and regular supply of water is secured. 

The considerations to be weighed in selecting a 
site and designing the details of head works and 
the main points to be looked into in crossing 
drainage lines have been discussed in previous 
articles. In the present it is proposed to consider, 
in the same practical spirit, some details of the dis- 
tributing channels themselves; details which, at 


Fig, 81. 


3. The volume of water required. 

The question of alignment so as to obtain the 
best command of the country as economically as 
possible without interfering with existing drainage 
was discussed in Art, IV. of this series. 

In determining the levels or bed slope and the 
cross-section of the channel the following points 
should be bornein mind. 

a, The fall of the ground surface will decide 
whether a continuous slope can be given, or 
whether the channel is to be divided into a number 
of reaches connected by falls or weirs. 


without causing erosion of the bed and banks. 
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b. The character of the soil will dictate the 
maximum velocity that may be given to the current 


c. The character of the source whence the supply 
of water is drawn will determine the minimum 





water, just suitable to maintain them in a healthy 
condition. 

The water on which the canals of the North-West 
Provinces depend for their supply, that of the 
rivers Ganges and Jumna, varies in character with 
the different seasons of the year. During. the 
winter months, when the rivers are low, itis beauti- 
fully clear and transparent. In the spring, when 
the snow commences to melt, it grows turgid and 
milky, but does not carry a oe amount of sand ; 
but, at the commencement o: 
water becomes thick with silt, and in heavy floods 
is as thick as peasoup and has a powerful and un- 
pleasant odour. This is, of course, the season 
when there is least demand for irrigation, and some- 
times the demand ceases entirely throughout the 
rains, so that the canals can be laid dry and the 
silt-laden water excluded. This would prevent, to 
a great extent, the channels getting choked with 
silt. deposits, but there are also reasons which 
make the introduction of silt-laden water desirable. 
Were the cross-sections and bed slopes of all the 
channels in a canal system so proportioned that the 
velocity would be sufficient to carry the silt right 
on until it is finally spread over the irrigated fields, 
the benefit derived by the land from its fertilising 
influence would be considerable. 

Again, it has been found that water weeds, like 
all other plants, require plenty of light for their de- 
velopment, and the thick flood waters kill them 
down more successfully than any other method. 
A deposit of fine silt on the bed and banks of the 
channels render them water-tight, and thus save an 
immense deal of waste from percolation. 

In places where the channel passes through rotten 
or porous soils, this percolation reaches its maxi- 
mum, and besides the waste entailed, disastrous 
breaches are necessarily of frequent occurrence. 
In such places it is advisable to incur the extra 
expense of constructing double banks. In the 
tanks left between them a deposit of silt is en- 
couraged until eventually they are entirely filled 
up with good soil ; when they may be cultivated 
or turned into plantations (Fig. 81). All fear of 
breaching is then removed and valuable oases esta- 
blished-in the barren plains, for these sandy or 
rotten soils are for the most part unproductive. 
The upper ends of these silt traps soon fill up, and 


the rains in June, the 
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first sight, may seem almost beneath the attention 
of scientific engineers, and which young and inex- 
perienced officers are apt to stigmatise as ‘‘mud 
scraping,” but which make all the difference 
between a successful and reliable system that will 
work smoothly in seasons of excessive demand, and 
one by which only a precarious supply can be 
assured, through the anxious exertions of individual 
officers, at seasons when their energies are already 
taxed to their utmost. 

In the present series only the points absolutely 
essential to the success of an irrigation project have 
been dealt with ; such matters as bridges, locks, 
plantations, canal roadways, and inspection houses, 
although their inspection and maintenance take up 
a very great portion of the agricultural engineer’s 
time and energies, and conduce most materially to 
the smooth working and financial successes of the 
system, are yet only accessories; very important 
ones it is true, but still accessories in which a great 
deal of latitude may be left to individual taste. 

The data required before an earthen water channel 
can be designed are : 

1, The alignment of the channel. 

__2. The levels of the bed and water surface rela- 
tively to the ground levels. 
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velocity that must be maintained. Water heavily 
laden with salt will require a steep slope to keep a 
clear channel, as will water in which weeds flourish 
in profusion. 

d. The depth of water, and consequently the 
cross-section of the channel, will considerably in- 
fluence the slope of the bed ; in fact, the section 
and the slope can only be decided upon with re- 
ference to one another, both depending on the 
volume to be discharged or the area to be irrigated. 

e. For purposes of navigation it is advisable to 
keep the current as slow as possible, but 

jf. For economical reasons it is best to give a 
steep slope so as to reduce the magnitude and num- 
ber of the falls and locks. 

In starting new canals where there has previously 
been no experience of the kind, it is at first im- 
possible to reconcile these conflicting interests, for 
the water on entering the canal will not necessarily 
behave in the same manner as it did in its savage 
condition. In the great rivers the bed is eager 
composed of coarse sand, unfavourable to the growt 
of weeds, and it is annually scrubbed and cleaned 
out by rapid floods laden with sand. In the canal 
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it is only by keeping a clear channel through the 
deposit that the whole tank can be properly 
silted up. 

The ideal channel would be one so constructed 
that the bed and banks would collect a sufficient 
coating of fine silt to render them impervious to 
percolation. When this condition has been reached 
the silt deposit should cease, any further action in 
this direction merely tending to reduce the section. 
It is almost impossible to design a channel straight 
off, that will fulfil these conditions, but much may 
be accomplished by keeping them in view from the 
very outset. 

Thus, it will generally be advisable to design 
the channel of larger section than the one theoreti- 
cally required, and where the slope of the country 
will lend itself to such a design, to make the bed 
slopes less steep than calculated. Of course, where 
the slope of the country is so slight (a rare occur- 
rence) as to preclude the necessity of introducing 
artificial falls, this last is difficult of accomplish- 
ment, but, given a good slope to the country, and, 
as a consequence, a channel designed in a series of 
reaches connected by falls, the attainment of this 





the weeds have a bed of good productive soil on 
which to flourish, and an almost constant depth of | 





end is comparatively easy. : 
We assume that the theoretical cross-section and 











































} 
| 
} 















472 





ENGINEERING, 





[Nov. 16, 1888, 








bed slope are sunk as to give a sufficient velocity to 
the water, to sweep along all the silt with which it | 
isever laden. It may be found that this velocity is | 
so great as to cause erosion of the bed and banks | 
and so destroy our slope and section at the same | 
time. By making our cross-section larger, and | 
the bed slope in each reach less steep than those | 
indicated by theory, the current will travel with | 
considerably reduced velocity and a deposit of silt | 
will result. The deposit on the bed of the channel | 
will be more pronounced towards the head of each | 
reach, and there will be a gradually decreasing de- 
posit towards the tail, until a bed slope has become | 
established, which is sufficiently close to the theo- | 
retical one to institute a condition of permanent 
régime, with no tendency tocut away or to accumu- 
late further deposits. The cross-section, also, | 
narrows firstat the upper end of the reach. When 
this portion has become narrow enough to suffi- | 
ciently increase the velocity, the accumulation | 
practically ceases, and the silt is shot past to be! 
deposited lower down. The silting up of the bed | 
and banks of the channel thus proceeds until the 
whole reach has attained the desirable condition of | 
permanency. 
The enlargement of the section and reduction of | 


support of the water are unable to sustain their 
own weight. Owing to this constant accumulation 
of silt at the upper edges, and the falling in of the 
banks, if berm-cutting is systematically neglected, 
the whole character of the section will be changed. 
Gradually becoming narrower and deeper, the 
channel will also become more and more tortuous, It 
has now assumed the character of a river, but being 
in embankment instead of in a valley it has not a 
river's capacity for taking a flood supply, and when 
a flood occurs, as it sometimes will do in the best 
regulated canal, it will burst the banks and flood 
the country. - 

The growth of the berms is very insidious, and 
berm-cutting is an operation that is apt to be over- 
looked ; it costs money and makes no show for it. 
When it is remembered that the berm clay forms 
an excellent material for repairs and for dressing 
the driving road which is usually found on a canal 
bank, there should be no excuse whatever for the 
neglect, 

The engineer is sometimes liable to err on the 
other side, He cuts out great pieces of the berm 


with which to repair and strengthen his banks, and, 
so as not to interfere with the section of the channel, 
he leaves, untouched, strong profiles at intervals 





ment of an irrigating season, at the end of the 
season a depth of perhaps 24 ft. of silt will have 
accumulated in the first furlong, somewhat less in 
the second, and only about 9 in. at the end of the 
first mile. Close to the head the deposit is clean 
white sand, which gradually gets more clayey as it 
goes on, until, in the second mile, it is quite sticky 
mud. If the channel be left alone for another 
season, the deposit will not increase in the same 
proportion ; there will only be found an additional 
deposit of a few inches, and this of very fine clay. 
The bed slope thus formed, a gradually decreasing 
one, is evidently the form that should be adopted, 
and instead of clearing out quantities of sand year 
after year, we must take measures to raise the water 
surface in the canal, so as to give a sufficient com- 
mand of the now elevated distributary bed. 

Again, the amount of silt entering from the main 
canal should be reduced, and as the heavy silt 
travels along close to the bottom, this may be ac- 
complished to a great extent by taking the supply 
for the distributary from the surface and not from 
any great depth. Many of the old distributary 
heads were designed to take water from the very 
bottom of the canal, even though the bed of the 
distributary might be considerably above the canal 





the bed slope, must not in the first instance be too 
exaggerated, or it will lead to the precipitation of 
the heavier coarser silt, the moment it enters the 
reach, and the character of the lining, instead of 
being fairly uniform, will vary considerably ; the 
deposit at the head consisting only of pure sand 
which is anything but impervious to water. 

During this process of lining the channel, some 
alterations will occasionally be found necessary in 
the crests of the weirs or falls that divide the 
reaches. When the silt deposit does not cease at 
a point, if it is desireble for it todo so, we may, 
by lowering the crest of the weir, give an increased 
velocity to the current above and so accomplish our 
object. 

he condition of the channel should be now as 
nearly as possible all that can be theoretically 
desired, but even under the most favourable circum- 
stances it will requ‘re constant attention and look- 
ing after, in order to keep it always clean and 
straight. 

The berms, formed by the deposition of silt at 
the sides of a canal, being of slow growth, and 
consequently close in texture, will stand at a much 
steeper slope than the made earth of the banks. 
Indeed, they have a tendency to overhang, for the 
grass and jungle grow most prolifically upon the 
berm ; branches and grass droop over in the water 
and collect an undue proportion of the particles in 
suspension, and the section takes the form shown 
in Fig. 82, This tendency can only be checked by 
trimming or berm-cutting the edges. When this is | 
neglected great pieces of the berm will break off 
and slip down into the canal bed (Fig. 83). These 
slips especially occur when the water surface in the 
channel is suddenly lowered. The berms are| 
saturated and heavy, and when deprived of the! 








(Fig. 84). The gaps thus made contain dead water, 
and silt up almost immediately. Here there is an 
inexhaustible supply of earth for the repairs of 
banks. The operation will be repeated, but with a 
very different result. This last deposit has been 
formed rapidly ; it is coarse, and has not the same 
binding properties of the originally slow-grown 
berm. If it be used to dress off the top of the bank 
it will form a bad and heavy roadway. 

In the older irrigation systems it is the smaller 
distributing channels that suffer most from silt 
deposits. In some cases the bed slope given to the 
main canal was too great, whilst that of the minor 
channels was insufficient, with the result, that 
heavy deposits of sand formed in the first few fur- 
longs of every distributary, choking it up and ren- 
dering it often impossible to cram a sufficient supply 
of water over the bar so formed. This sand was 
not merely silt brought down from the river in 
floods, but was due in a great measure to the scour 
taking place at various points in the main canal. 

The Old Ganges Canal, near the head where the 
bed is hard and stony, had a bed slope of 2 ft. per 
mile; from the second to the fifth mile the bed slope 
was 1} ft. per mile, and thenceforward varied from 
1 ft. to 1} ft. Distributaries were given a slope of 
about 6 in. in the mile. The heads of distributing 
channels silted up with great rapidity, and from 
repeated clearance the channels soon presented the 
appearance shown in Fig. 85. This silt deposit, 
being due to a very sudden check of velocity, con- 
sists of coarse clean sand, which, when piled up 
close to the distributary, is to a great extent blown 
back by the wind or washed in again by the rain. 

Supposing one of these small irrigating channels 
having perhaps a bed width of 8 ft. and a depth of 
water of 34 ft., to be silt-cleared at the commence- 





bed (Fig. 86). An improvement has been made 
in these by building a low wall across the mouth of 
the outlet. 

In this respect the rough old-fashioned method 
of regulating a distributary head by dropping planks 
into grooves is vastly superior to that of employing 
sluice gates that lift up and allow the water to pass 
beneath. A system of double sluice gates, the 
lower of which is generally left down, is now em- 
ployed with success. 

We must, however, go deeper to the root of the 
evil, if we hope to deal successfully with the ques- 
tion of silt in minor channels. We must endeavour 
to minimise the quantity of coarse silt in the main 
canal itself. The principle just mentioned should 
be applied to the head of the canal, and the sur- 
face water only of the river be permitted to enter. 
The slope of the canal must be reduced in places 
where there is any tendency to scour ; for it is 
this scour that mainly tends to throw such a quan- 
tity of silt on to the lower reaches. 

The arrangements in the Lower Ganges Canal, 
which is of recent construction, for the disposal 
of silt after it has entered the canal, are very com- 
plete. The slope is not very excessive, so that 
there is no tendency to scour, and most of the 
coarse sand is deposited in the first two miles. 
About the second mile there is an escape running 
back into the Ganges, and the head of this is pro- 
vided with deep scouring sluices. When these are 
opened they draw out an immense volume of water, 
and a sufficient quantity can be admitted at the 
head to flush the first two miles and,drive the sand 
through the sluices into the Ganges, Lower down 
the canal, the banks are double and the space be- 
tween is gradually being silted up with good soil. 





In the Old Ganges Canal the bed has undergone 
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great changes. In many places the bed has been 
scoured out into great holes and the silt carried 
down to the terminal branches. At the tail of the 
Etawah branch the bed has been raised by these 
deposits about 4ft., and the arch openings of the 
bridges are almost entirely submerged. Of course 
were any injury likely to arise from this raising of 
the bed, it would have been checked long ago ; but 
it is rather an advantage than otherwise, as a much 
better command of the country is gained than was 
originally anticipated. Some of the holes in the 
Ganges Canal bed have become filled up again with 
coarse sand, as the introduction of weirs or the 
raising the crests of existing falls has done away with 
the scour. 

With the experience gained from the Old Ganges 
Canal it has been possible to design the irrigation 
system of the Lower Ganges, so that the distribut- 
ing channels scarcely ever require alteration. After 
it has been found that they run successfully for a 
few seasons and have a good command of the 
country, that no scour takes place, and that there 
is no undue deposit of silt, they are rendered as 
permanent as possible. Masonry bed forms to pre- 
serve the bed levels are introduced at every furlong, 
and the masonry heads of the irrigation outlets act 
as profiles, so that the repairing and clearing of 
the channel require very little supervision to see 
that it is done correctly. The outlets are provided 
with steps running down from the top of the bank 
to the distributary bed. These steps, being each 
1 ft. in height, serve to gauge the depth of water, 
and the inspecting officer as he rides along the bank 
can see at a glance whether his supply is what it 
ought to be at every point of the distributary. 
Great care must be taken to see that the outlets are 
constructed with absolute accuracy, for water is a 
terrible tell-tale, not only as regards strength, but 
also as regards accuracy of level and alignment. It 
is one of the severest shocks an engineer can ex- 
perience after he has lavished the greatest care on 
the construction of say ten miles of masonry outlets 
for a canal distributary, to find, when the water is 
let in again, that each outlet as he comes to it, sticks 
up higher, or not so high, out of the water as the 
last, with an irregularity that proves them at once 
absolutely valueless as water gauges. This is an 
experience which it is perhaps as well for an engi- 
neer to suffer once in his lifetime. He is scarcely 
likely to allow it to occura second time. 

Next to silt the most troublesome enemies the 
irrigation channels possess are the weeds. There 
are two classes of weeds that infest the canals of 
the Do-ab, called respectively ‘‘sirwal” and ‘‘ kai;” 
the former name includes all the weeds that grow 
upon the bottom, the latter is a floating weed 
that derives its nourishment from the water and 
grows as it floats along. If not carefully attended 
to these weeds can so choke up a channel that it 
cannot discharge a quarter of its proper volume. The 
‘‘kai” is particularly dangerous, us it stops up the 
bridges and syphons, and is very liable to cause 
breaches in the banks above. During their worst 
season a staff of men have to be kept employed with 
rakes and hooks to keep the smaller channels clear. 
Water weeds may to a great extent be kept down, 
by only permitting the channels to run in alter- 
nate weeks ; during the dry week, even if the weeds 
do not die down, they can be very quickly removed 
by hand. Allowing water heavily charged with silt 
into the channels has a very good effect, but it is 
doubtful whether the quantity of the silt de- 
posited more than counterbalances the good done. 
The wider channels and main canals are cleared by 
dragging a chain along the bottom upstream ; as the 
weeds have a considerable inclination in the direc- 
tion of the current they are nicely caught by the 
chain and dragged out of the ground. A number 
of spiky bamboos attached to the chain add con- 
siderably to its efficiency. Sometimes as many as 
thirty men are employed on each end of the chain. 
Numerous attempts have been made to design some 
economical and efficient machine for clearing the 
weed, but where labour is so cheap, the old- 
fashioned and simple method has been found the 
best and most economical. India is a country into 
which mechanical contrivances intended to sup- 
plant manual labour should only be introduced 
after the most careful thought andexperiment. As 
it is, a very great proportion of the population is 
employed in doing absolutely nothing for many 
months in the year and for many hours every day ; 
the introduction of agricultural machinery will 
deprive the labouring classes, the coolies, of the 
employment out of which they make their liveli- 





hood, weeding, digging, and reaping ; honest simple 
occupations in which the women and children can 
join with their husbands and brothers ; occupa- 


tions that foster a kindly and friendly disposition 


towards each other and to strangers. Any one 
having a knowledge of the Hindoos and Mahom- 
medans of the cities, would feel very sorry to 
see the simple agriculturists driven to earn 
their living in grimy factories and squalid 
alleys. It is a consolation that the smallness of 
the holdings almost precludes the possibility of the 
introduction of agricultural machinery and the 
displacement of the rural population. Even in 
England it is only on the larger farms that ma- 
chinery is used to any great extent, and it has been 
found in recent years that these do not pay so well 
as the smaller holdings on which hand labour is 
employed. 

In the foregoing articles the author has endea- 
voured to indicate the main practical points to be 
carefully considered before undertaking to supply 
an extensive tract of country with a complete system 
of irrigation. The points taken up and discussed 
have been those alone which experience has shown 
that a canal projector, who has not had many years’ 
experience of the practical working of irrigation 
systems, would possibly—nay, very probably—amis- 
judge or overlook altogether. They appear simple 
and obvious when pointed out, but the numerous 
defects in the old canals of the Do-ab upon which 
an immense deal of thought and care were expended, 
show how impossible it is, without experience either 
personal or second-hand, to foresee all the con- 
tingencies that will arise and which should be pro- 
vided against. 

The questions touched upon are only a small 
portion of the subject. The questions of manuring, 
deep ploughing, timber growing, the reclamation of 
waste lands, the introduction of new and suitable 
crops, water carriage, and many other such ques- 
tions, demand the attention of the agricultural engi- 
neer in addition to the purely engineering points 
mentioned at the commencement of this article. 

The author hopes at some future date to be able 
to discuss some of these subjects in detail. 





THE CENTRAL INSTITUTION OF THE 
CITY AND GUILDS OF LONDON 
TECHNICAL INSTITUTE. 

THE ENGINEERING DEPARTMENT. 

Tue Civil and Mechanical Engineering Depart- 
ment is under the direction of Professor W. O. 
Unwin, F.R.S., M.1.0.E., Dean of the Institution, 
whose long experience in both practical engineering 
and in teaching has been of the utmost value in 
organising the work of the department. The por- 
tions of the building occupied are: On the basement, 
the forge, engineering workshop, joiners’ shop, 
and engineering laboratory. On the ground floor, 
a lecture room and a lecture theatre, which is shared 
with the Physical Department. The drawing office 
(a plan of which we show in Fig. 4 on page 422 ante) 
is on the fourth floor of the building. ‘The private 
room of the professor and the storeroom for appa- 
ratus are on the ground floor. As in the other de- 
partments, the course of instruction extends over 
three years. The first year’s course is identical 
for all departments, and includes elementary 
mathematics (Professor Henrici), elementary physics 
(Professor Ayrton), chemistry (Professor Arm- 
strong), and work in the drawing office and work- 
shop. During the second year, lectures on more 
advanced mathematics and physics are given, 
together with lectures on applied mechanics, and 
on machine design, the drawing office and work- 
shop courses being continued. In the third year’s 
course the whole time of the students, with the 
exception of four hours per week at higher 
mathematics, and one day during the winter term, 
is given to work in the Engineering Department. 
During this year lectures are given on the strength 
or stability of structures and their design, on com- 
pound stress, on the theory of the steam engine, 
on water supply, and similar subjects. Many hours 
each week are spent in the engineering laboratory 
making tests, and during the summer instruction 
in surveying, including field work, is given. The 
drawing office and workshop courses are continued. 

The engineering workshop (see plan, Fig. 1, page 
422 ante, and Fig. 6, page 482) is fitted up with a 
complete set of tools, including several lathes, a 
shaping machine, a slotting machine, a planer, 
a milling machine, two or three drilling machines, 
and other less important appliances. There is, we 





know, a considerable amount of distrust amongst 
practical engineers with regard to the quality of the 
instruction given in college workshops. This belief 
is, however, far from being well based, for in the 
first place no technical college pretends to turn out 
finished engineers, as all students on leaving are 
advised to go into works to gain practical experience, 
the object of the college workshop being rather %o 
give a pupil some practical acquaintance with ma- 
chine tools and with methods of manufacture, so 
that he shall not feel completely at a loss when first 
coming in contact with practical work. On the other 
hand, it must be admitted that the manipulation of 
tools, such as the chisel and file, is at the present 
time better taught at the colleges with the super- 
vision of a competent mechanic than at works where 
the embryo engineer may be kept for months doing 
work which teaches him little. 

The engineering laboratory contains a number of 
testing machines, including a Wicksteed 100-ton 
machine, a copy of the first 100-ton machine de- 
signed for Professor Unwin at Cooper’s Hill, with 
which the experiments on the tensile and compres- 
sive strengths of iron, steel, and similar metals are 
carried out. This machine is now so well known 
that we need only give a short description here. 
An engraving of it is given on page 482, Fig. 7. 
The single large lever distinctive of this type of 
machine is in the present instance made of two 
steel plates ? in. thick firmly bolted together. It 
swings on a long knife-edge 22 in. long supported on 
the standard, to which are also attached all the levers 

uired in working the machine. The link to 
which is attached the upper end of the specimen to 
be tested is swung from another knife-edge 4 in. 
from and parallel to that previously mentioned. 
The lower end of the specimen is attached to another 
link fitted to a slide travelling vertically on the 
standard, and connected by means of long screws, 
portions of which are shown just above the floor 
level, to clear the ram of an inverted hydraulic press. 
By pumping in water above this press the front end 
of the lever is pulled down through the speci- 
men, putting it in tension. To bring back this 
lever to a horizontal position, the large weight, 
indicated by the disc in the diagram, is tra- 
versed along the lever by means of a long 
screw running from one end of the lever to 
the other along the centre line of the machine. 
This screw is rotated in the first place by the spur- 
wheels shown at the front end of the lever, and 
finally by the handwheel at the right-hand side of 
the standard. The position of this weight deter- 
mines the load on the specimen. On the far side 
of the standard is fitted Professor Unwin’s arrange- 
ment for taking autographic diagrams, which though 
amongst those first invented, is still one of the best 
for its simplicity and accuracy. At the front end 
of the lever, just below the spurwheels, is a piece of 
apparatus forming part of a very beautiful device of 
Professor Unwin, by means of which a whole series 
of readings of the elastic elongations of a bar can 
be made in but little more time than in testing a 
specimen for commercial purposes. The principle 
of this device may be described as follows: The 
piece of apparatus at the front end of the lever is a 
roller, like an exaggerated indicator drum, which is 
rotated by a belt proportionately to the advance of 
the weight along the lever. A pencil marking a 
continuous line on paper wrapped round this drum, 
is fixed on a carriage which can be moved in suc- 
cessive steps, parallel to the axis of the drum, by 
means of an electro-magnet. So that if the magnet 
is worked during a test the resulting diagram on 
the paper will be a stepped figure. Professor 
Unwin’s plan then consists in telegraphing to the 

1 gE ln 
i6,000 19+ in the 
length of the specimen. The extension is observed 
by means of a mirror and scale arrangement. 
A clip fitted to the upper end of the specimen 
tested carries a small mirror which can rotate on 
an horizontal axis. At the lower end of the speci- 
men is fitted another clip carrying a long finger 
which is pressed against a little roller forming 
part of the axis on which the mirror rotates. Any 
change in the distance between the two clips 
will in consequence drag the finger over the roller 
and make it and the mirror rotate. The reflection 


magnet at each successive increase of 


of a scale some feet away from the mirror is ob- 
served through a telescope fitted with cross-hairs, 
and as each successive division of this scale passes 
the cross-hairs, owing to the rotation of the mirror, 
a signal is telegraphed to the electro-magnet and a 
step made in the diagram. Each of these steps 
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therefore corresponds to one scale division, and by | throttle valve on the main steam pipe. If it could | blank flange when the engine is at work. One of 


properly adjusting the distance between mirror and | 
scale, can be made to correspond to any convenient | 
unit of extension of the specimen, as, for example, 





TaN in. or ian — in, Or ini 0 in. We cannot describe 
here the other ingenious devices due to Professor 
Unwin for measuring the elastic compression of 
blocks of stone, nor his spirit-level micrometer. 
The other testing machines include a complete 
cement testing plant by Kuhlman and Faija, and 
apparatus designed by Professor Unwin for torsion 
and bending experiments, for which the Wicksteed 
machine is not well adapted, and for testing metals 
under repeated stress. The minor appurtenances 
of the laboratory include a very complete set of 
micrometers of various kinds. 

With regard to the experimental engine which 
has since served as a model for those of many other 
technical schools both in England and abroad, the 
following conditions to be fulfilled were laid down 
by Professor Unwin in applying for tenders : 








1. The engine must be capable of being worked 
as a compound expansive engine, the steam being 
condensed in a surface condenser. 

2. Either cylinder or both cylinders together 
must be capable of being used as a non-condensing 
expansion engine. 

3. With one cylinder working and without con- 
densing it must indicate 30 indicated horse- power, 
with a boiler pressure of 60 lb. per square inch. 

4. The steam must at wll be admitted to or 
stopped off from the jackets of either cylinder. 
The condensed steam from the jackets must drain 
to a point where it can be drawn off for measure- 
ment, 

5. The cut-off in each cylinder must be capable of 
being varied by hand from 20 per cent. to 60 per 
cent. of the stroke at least. 

6. The clearance of the ends of the cylinders 
should be capable of being varied. 

7. The intermediate reservoir between the cylin- 
ders should be assmall as possible, but capable of 
being enlarged by a volume equal to twice the 
volume of the high-pressure cylinder. 


also be arranged to act on an automatic cut-off to 
one of the cylinders it would be advantageous. 
Of course when acting on the valve gear the throttle 
valve would be set wide open. 

9. The cranks of the two cylinders must be 
capable of being set at right angles at 180 deg., and 
at least two other relative positions. 

10. The condenser must be arranged to drain the 
cylinder, and the condenser and air pump must be 


floor so as to be conveniently measured. It is very 
important that there should be no leakage of con- 
densing water into the steam space of the condenser. 

11. Indicator cocks are to be fitted to each end 
of each cylinder, and separate gear for working the 
indicator is to be provided for each engine. Pro- 
vision to be made for attaching an indicator to the 
air and circulating pumps and to the intermediate 
steam reservoir. 

The design and tender of Messrs. Marshall, Sons, 





Fic, 8. EXPERIMENTAL ENGINE, 


and Co., Limited, of Gainsborough, was finally ac- 
cepted, and the engine illustrated by the views on 
| the present and opposite pages and by the two-page 
| engraving which we publish this week, was supplied 
| by them. It is only just to state that Messrs. Mar- 
| shall carried out the work in the most generous spirit, 
though an unfortunate accident in the erection of 


| the engine must have entailed on them a consider- | 


|able and unforeseen expenditure. The workman- 
Fes hes the engine is in all respects worthy of the 
high reputation of the firm. 
As our engravings show, the arrangement adopted 
was that of two ordinary horizontal engines placed 
| side by side and working the same crankshaft. The 
high-pressure cylinder, Figs. 11 and 12, is 83 in. in 
diameter, and the low-pressure, Figs. 13 and 14, 
|14 in. in diameter, the stroke in each case being 
|21in. Referring to the engravings, it will be ob- 
| served that with the exception of the front covers, 
the cylinders have jackets all over which drain 
through a steam trap into a graduated tank below 
the floor level. Each end of each cylinder has a 
vertical port, clearly shown in Figs. 11 and 13 


so placed that the discharge of condensing water 
and of condensed steam can be delivered above the | 


these flanges is shown in Figs. 15 and 16, and as 
will be seen there, the flange is cast with a 
flat plate which more or less completely fills up 
the port. A number of these flanges with displac- 
ing plates of different dimensions are provided so 
that the clearance of the engine can be varied 
within somewhat wide limits. Steam can be shut 
off from either cylinder at will, and either engine 
worked independently by uncoupling the connecting 





and eccentric rods of the other. The governing of 
the engine is effected by an automatic expansion 
gear, in the case of the high-pressure cylinder 
and by a throttle valve in the case of the low-pres- 
sure. Details of the slide valves are given in 
Figs. 17, 18, 19, 20, and 21, and of the throttle 
valve in Figs. 25 and 26, the valve in this case being 
of the Cornish equilibrium type, fitted in the same 
casting as the steam stop valve to the low-pressure 
cylinder, In order to be in a position to make 











8. The governor must be arranged to act ona (see two-page engraving), which is closed by a 





experiments on the effect of varying the angle 
between the cranks, the crankshaft has been 
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made in halves, which are connected together 
by a flanged sleeve, as shown in Fig. 27. The 
coupling on the high-pressure side is made with 
six bolts, and on the low-pressure by seven, so that 
the cranks can be placed at forty-two different 
angles. The rope-driving pulley has been fitted on 
this sleeve. In the design of the surface-condenser 
(Figs. 28 and 29), every precaution has been taken 
with the object of making it absolutely steam-tight. 
This point is of the utmost importance for scientific 
purposes, as a comparatively slight leakage may 
seriously affect the correct interpretation of the 
indicator diagrams. Referring to the engravings, it 
will be seen that the circulating water enters the 
condenser at the top, flows down the central pipes, 
and up through the spaces between the inner 
and outer tubes, and is finally discharged into a 
measuring tank, which we shall refer to later on. 
The steam of course flows round the outer tubes. 
As all the joints between the tubes and the tube- 
plates can in this design be made by expanding 
the tubes, perfect tightness is secured. The air- 
pump discharges into a calibrated tank, and when 
this is full the discharge can be turned into 
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another similar tank, whilst the first is emptied by 
opening a valve. The discharge from the circulat- 
ing pump passes into another tank, and thence 
through a series of baffle plates of wire gauze out 
| through a carefully calibrated orifice, the head over 
| which is measured by the reading of a scale carried 
‘by a float in the tank. The advantage of this 
| method over the plan of discharging over a weir is 
| that small errors in the determination of the head 
| over the orifice do not affect the result to so great a 
degree. All these tanks are supported on the 
wooden stand shown to the left of fig. 8, and each 
is fitted with an accurate thermometer. 

The brake dynamometer is of the internally 
cooled type which was illustrated and described 
in our issue of April 21, 1882, the distinctive feature 
of which is that the brake-wheel rim is made trough- 
shaped, and into this trough a constant supply of 
water is introduced on one side of the wheel and 
skimmed off by another pipe on the other side of the 
wheel as it gets hot. It is intended to take 50 horse- 
power, but could probably absorb considerably 
more. The compensating gear is fitted with a 
spring balance, and allowance is made for the 
reading of this in estimating the brake horse- 
power. The brake shaft is driven by alink from the 
low-pressure crank-pin, and can be entirely discon- 
nected from the engine when not in use. 

In Figs. 30, 31, and 32 we illustrate the means by 
which the engine can be worked, as (1) compound 
condensing; (2) compound and non-condensing ; 
appa renpingl le Gey OD ate RO Se (3) high-pressure engine only and non-condensing ; 
Tewert ot Oe a Deh Opts (4) both engines with high-pressure steam and non- 
n= fog! compaund B sen condensing, condensing ; (5) low-pressure engine only and con- 
oo Migh pres’ Eng. oy B non condensing, densing ; (6) low-pressure engine only and non-con- 
5. phe cath pe Paid Orbs chats densing. These figures are sketch plans of the 
= + Gee ANCES OFS, pen connections between the cylinders and the con- 
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flanges such as A, B, C, D, and F, or by others per- 
mitting the passage of the steam as shown by the 
flanges A 1, B3, C 2, D4, and F'5, and by making 
suitable use of these flanges as indicated in the 
Table annexed to the diagrams, the engine can be 
worked under any of the conditions enumerated 
above. 

In the engine-room is also placed the apparatus 
for hydraulic experiments. This consists in the 
first place of a very carefully calibrated tank capable 
of containing 512 cubic feet of water, and two or 
three smaller tanks fitted with orifices of different 
shapes and sizes for experiments on the coefficients 
of discharge and velocity. There is also in this 
room one of Professor Reynolds’ arrangements for 
illustrating the method in which liquids flow through 
tubes, depending on whether the velocity exceeds 
or falls below a certain critical velocity. 








YARROW’S DIVERGING TORPEDO GUNS. 

On page 479 we give a perspective view of a pair of 
torpedo tubes which are arranged in a manner intro- 
duced by Messrs, Yarrow and Co., of Poplar. It 
will be seen that the two tubes, or guns as they are 
generally called, are set at an angle to each vther, so 
that if a torpedo be ejected from each one simul- 
taneously the two missiles will travel in diverging 
courses, The object of this is to afford a better 
chance of the enemy’s vessel being struck. Below we 
give a diagram of a 3-gun arrangement which is an 
extension of the same principle. In illustration of the 
effect of this arrangement we will suppose the ship 
attacked to be 300 ft. long. At about one-third of a 
mile, which is approximately the effective range of 
the torpedo, the line of attack covered by the three 
torpedoes would be 900 ft., as opposed to 300ft. to 
only one of these weapons discharged ; that is to say, 
the ship would not escape were she at any point on a 
line of steaming 900 ft. in length measured normal to 
the axis of the centre gun or parallel to the attacking 
vessel’s kee’. There would also be a chance of two of 
the weapons striking the ship simultaneously. 


It may be objected that this arrangement entails an 
extra expenditure of torpedoes for each discharge. No 
doubt this is true, but after all the question to be 
settled is whether in an engagement more torpedoes 
would be effective with a given force of torpedo firing 
vessels than if the old system of single discharge were 
adhered to. The recent naval mancuvres have shown 
the value of torpedo attack—in spite of a popular 
belief to the contrary—but still there were not many 
hits scored out of a comparatively large number of 
tries. Mr. Yarrow claims that with his system there 
is an additional chance to strike an effective blow when 
the opportunity arises, but in any case the officer 
would have the option of only firing one torpedo, and 
so be on the same footing as if his ejecting tubes were 
arranged on the old plan. .3ut‘three torpedoes are a 
small price to pay for the destruction of almost any 
vessel, and the diverging fire gives so immeasurably a 
greater chance of success, that it would be seldom 
that the risk of extra expenditure would not be war- 
ranted. 

It is of the essence of successful torpedo attack that 
it should be sudden, and that the blow, when struck, 
should be overwhelming. In times of excitement and 
danger an officer, be he ever so brave, is not likely to 
make very good practice with so uncertain a weapon as 
the fish torpedo. It is a difficult thing to aim even 
under favourable conditions, but here a fair approxima- 
tion to accuracy may afford success. 

The torpedo is ejected by a small charge of gun- 
powder in the way that is now usual. The officer in 
command settles the angle at which his tubes are to be 





set before going into action, and the pointing is then 
done by manceuvring the boat. The elevation is also 
decided beforehand, and the guns pivotted on their 
trunnions by the horizontal wheel shown. For in- 
stance, it isdetermined beforehand whether the tor- 
pedoes shall be fired whilst the attacking vessel is 
approaching or leaving the enemy, and the guns are 
then trained before or abaft the beam, or of course a 
beam attack may be made, as shown in the diagram. 
The officer has, therefore, nothing to attend to but the 
steering of his vessel, and fires his weapons when the 
propitious moment arrives. 

The arrangement is intended both for torpedo boats 
proper and for any larger vessels. Applied to the 
former it has an additional advantage over the old plan 
adopted with the first-class English boat. By reference 
to our engraving of one of these vessels, shown in our 
issue of April 29, 1887, it will be seen that the two 
guns are placed one on each side of the conning tower. 
This has been found in practice very inconvenient, as 
the deck room is obstructed ina serious manner. With 
the diverging guns this difficulty is got over. 

In our illustration the mechanism by which the 
necessary operations are performed is partly shown. 
The torpedoes are fired electrically by a ‘‘ make-and- 
break” contact. The magnet is contained ina box, and 
this withdraws the bolt which allows the weight to fall, 
thus making electrical communication with the fuze in 
the discharging cartridge. The switch by which these 
operations are set in motion is placed in the conning 
tower. The tubes are traversed by hand, but steam 
gear can be fitted if required. 

The arrangement has been adopted by the Admiralty 
for the new Sharpshooter torpedo gunboats, num- 
ber of sets have also been supplied to the Italian 
Government, whilst there appears a probability that 
it will be fitted in other directions. 





THE PHYSICAL SOCIETY. 

Art the meeting of the Physical Society held on Novem- 
ber 10, 1888, Professor Reinold, President, in the chair, 
the following communications were read : 

** On the Calculation of the Coefficient of Mutual Induc- 
tion of a Helix and Coaxial Circle,” by Professor J. V. 
Jones. In arranging some experiments for determinin 
resistance absolutely by Lorenz’s method, the author ha 
occasion to consider what form of standard coil was most 
suitable for accurate calculation, and chose a helix of large 
diameter with a single layer of wire. To obtain a suffi- 
cient number of turns requires considerable axial length, 
and Lord Rayleigh’s approximate method of calculating 
the coefficient was found to be insufficient where accuracy 
of y4y per cent. is required. A method of calculation is 
given considering the wire as a helix whose equations are 

'=A cos 6', z'=A sin 6' and «'=k 6, those of the circle 
eing y=acos @ and z=asin 0. The general expression 


for M, viz., fs fe dsds', when applied to this case 
r 
becomes 
M “s 0 A a cos (0'—6) dé dé 
° o NA3+a?—2 Aa cos(6—60') +k? 6! 





and one integration is performed by change of variables, 


making @+6'=q@', and @!=¢, When @ is an integral mul- 
tiple of 7 (say n) the integral is expressible in terms of a 
series involving the complete elliptic integrals E and 
F of modulus 
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the expression for M being 
M= 
4nr A® = (-1)™ 13...2m-1 1 ( «& \2mpm 
A+a 2.4...2m 2m+1\A+a 
where 
x=hnT, 
and 
a = cos20d0 
Jo (1—c?sin?é) 2m+1 
“aa 
If 
Qn = d 4 
» (l—c#sin?@) 2m+1 
——— 
then 
Pm= (: _ 2 ) Qn + 2 Qm-1 
e c2 
and 


Qu=Qe—1 + 5 — 


Observing that Q. = F (c), and 
be expressed in terms of F (c}, (c), and c. 

_ Instead of calculating each term Pm independently, it 
is found easier in practice to deduce the successive values 
from equations (B) and (C) combined with (1 — ct) Q; = E 
and its derivatives. Applying the formula to a circle of 
10 in. in diameter placed concentric with a helix of 20 in. 
in diameter and 4 in. long, the value obtained is 
n - i whereas Lord Rayleigh’s formula gives 
n. 53.317. 
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Professor Perry asked if the thickness of the wire had | Mr. W. 


been considered and whether the author could give any 
information as to practical working formule for the 


mutual induction between two ordinary cylindrical coils 
in any position. 

Dr. Fleming described a wooden anchor ring wound 
like a gramme armature, and having a secondary coil 
added, which he had devised as a standard of mutual 
induction, and used for determining capacity absolutely. 

In reply the author said he had not considered the 
wire to have thickness, as he felt sure this would not 
affect the result for his coil by one part in 100,000. With 
respect to Dr. Fleming’s anchor ring, he considered the 
difficulty of winding it sufficiently uniformly to be a great 
drawback to its general adoption. 

“On the Upper Limit of Refraction of Selenium and 
Bromine,” by Rev. T. Pelham Dale, M.A., read by Mr, 
Baily. In a former paper (read February 11, 1888) the 
author showed that an upper limit of refraction for sele- 
nium should theoretically exist about the middle of the 
visible spectrum, and the present communication de- 
scribed some experiments which tend to confirm the pre- 
diction. On placing a thin transparent film of selenium 
under a spectro-microscope, it was found to be opaque to 
rays above the green, and previous calculation had given 
5495.7 as the limiting wave-length transmissible. 

Sulphur at ordinary temperature should have its upper 
limit beyond the visible spectrum, but theory indicates 
that increased temperature will lower the line. It is well 
known that sulphur darkens when heated, and when a 
film of boiling sulphur was examined under the spectro- 
microscope, all but the red end of the spectrum was 
absorbed. On cooling, the region of absorption gradually 
retreated towards the violet, 

Selenium is also found to become more transparent as it 
is cooled, and its refractive equivalent is equal to that of 
sulphur multiplied by the ratio of its chemical equivalent 
to its density. Important optical as well as chemical 
relations thus exist between the two elements. 

The results obtained by the bromine films were re- 
markably similar to those of selenium, the violet rays 
being entirely cut off. 

A method of solving the equation a sin b=sin m @ (on 
the limiting solution of which the upper limit of refrac- 
tion depends) by atable of exterior integrals is given in 
the paper, and an analogy between total reflection and 
the upper limits of refraction is traced. 

‘* Experiments on Glass in Polarised Light,” by Professor 
8S. P. Thompson, D.Sc. Irregular pieces of glass can be 
tested for internal strain by immersing them in a liquid of 
equal refractive power. Various specimens of tubing, rod 
and thermometer tubes, were examined in this way, all of 
which showed defectiveannealing. One piece of ordinary 
rod bent zig-zag produced remarkable effect when rotated 
in the liquid. Prince Rupert’s drops, a glass wedge, and 
a model of the ‘‘ Regency diamond” showed vivid colours, 
and the stems of broken incandescent lamps exhibited 
various degrees of annealing, 

Mr. Hilger wished to know whether parallel plates 
had been tested, and with what results; for he had 
always found pieces of shapes approaching to roundness 
to show greater defects than parallel plates. For this 
reason he always cut his prisms and lenses from rectan- 
gular blocks. 

Mr. Blakesley said that no perfectly annealed thermo- 
meter had been shown, and he was anxious to know 
whether any suited. 

_Mr. Wilson expressed a doubt as to whether it was pos- 
sible to anneal anything so as.to be perfectly free from 


‘| internal strain, and thought the act of breaking rods and 


tubes necessarily introduces strains, . 

Professor Rucker asked whether the usual method of 
detaching a mercury column for calibrating thermometers 
produced any injurious effects, but the author was unable 
to speak decisively on the subject. : 

In answer to the President, Dr. ae said the liquid 
used was a mixture of carbon bisulphide and alcohol. 
His experience with parallel plates coincides with that of 
Mr. Hilger. As an example of the remarkable effects 
which could be produced on glass by various methods of 
cooling, he directed attention to the fact that Professor 
— of Vienna, had produced lenses having plane 

aces. 

Ona New Form of Standard Resistance Coil,” by Dr. 
J. A. Fleming, M.A. Considerable difficulty has been 
experienced with coils of the ordinary B,A. construction 
when immersed in water or melting ice, due to leakage 
across the paraffin wax caused by condensation of mois- 
ture. To overcome this, various forms have been tried, 
and the best yet devised is made by winding the coil in 
the space between two shallow annular rings screwed 
sogeenes by peogng Senaee. The joint is formed by 
india-rubber, and can be tested for leakage by immersing 
in water and applying air pressure through a small testin 
tube. The rising parts of the terminal rods are inclose 
in long brass tubes soldered to the upper casing, and insu- 
lated by air excepting at the top and bottom, where 
ebonite rings are placed. The topring formsa corrugated 
cap, and an annular channel in its upper surface serves &8 
a fluid insulator. ‘ The wire, which is triple silk covered, 
is baked for some hours at a temperature above 100 deg. 
Cent., and then soaked in anhydrous paraffin wax con- 
taining about 3 per cent. of resin. 





FRICTION BRAKE DYNAMOMETERS. : 
At the first ordinary meeting of the session of the Insti- 
tution of Civil Engineers, held on Tuesday, November 13, 
the President, Sir George B. Bruce, being in the chair, 
the proceedings commenced with the distribution of the 
medals, premiums, and prizes awarded by the Council at 
the close of the last session, after which a replica of a por- 
trait of the late Mr. Thos. E. Harrison, past-president, by 
. W. W. Ouless, R.A., was formally presented to the 
Institution on behalf of the subscribers. 





The President then ainounced that Lord Armstrong, 
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C.B., past-president, in the belief that the Benevolent 
Fund attached to the Institution was not adequately sup- 
ported by the general body of members, and that it 
needed support, had most generously offered to contribute 
any sum not exceeding five thousand pounds (5000/.), pro- 
vided the members among them would raise a similar 
amount. 

The paper read was on “Friction Brake Dynamo- 
meters,” by Mr. W. Worby Beaumont, M. Inst, C.E 
The author stated that the indications of any apparatus 
depending on friction must be as variable as the causes of 
friction and the conditions affecting it, and hence the 
value of the measurements, obtained by means of a fric- 
tion brake dynamometer, must depend on the complete- 
ness with which these causes and conditions were taken 
into consideration or were eliminated. In a friction 
brake the causes of friction were similar to those which 
generally obtained in other bp Song of materials 
brought into rubbing contact; but the conditions were 
more variable, and chiefly due to variation in pres- 
sure and in lubrication, both being affected by the 
rate of work absorption and temperature. The friction 
brake dynamometer in nearly all its forms was essen- 
tially that devised by Prony. In it the friction between 
a system of wood blocks and the surface of 4 wheel rotated 
by the motor whose power was to be measured, was em- 
ployed in maintaining a weight, suspended at a point on 
a horizontal line, level with the centre of the wheel. For 
most practical purposes, this brake was capable of suffi- 
ciently exact determinations of power, ranging from 5 to 
200 horse-power, but it presented some of the elements of 
inaccuracy which pertained to the friction type of absorp- 
tion dynamometers, especially when used for the measure- 
ments of variable powers. For measuring the power of a 
motor, capable of running at a uniform speed with a con- 
stant load, the inaccuracy of its indications might be very 
small and often quite insignificant. With a truly circular 
wheel and uniform turning power, this brake gave very 
nearly accurate results, provided the lubrication was 
regularly maintained ; but slight variations in this respect, 
due to variation in quantity, quality, and temperature of 
the lubricant and rubbing surfaces, made it difficult to 
keep the tension of the strap in strict accord with the 
total friction necessary to maintain the load at a constant 
level. The frequent change of this tension by the screws, 
for the purpose of meeting these variations, introduced 
further inaccuracy. 

A simple form of friction brake, much used as a dyna- 
mometer for testing engines by running them against a 
known load, consisted simply of a thin iron or steel strap, 
or a pair of straps, to which were attached a number of 
blocks of wood. A hook was fastened to the straps for the 
suspension of the load, and the ends of the strap were con- 
nected by a right and left-handed screw for the adjustment 
of the tension on the strap or pressure of the blocks upon 
the wheel, so as to obtain the necessary frictional grip to 
carry the otherwise unsupported load. With a truly turned 
wheel, and with uniform lubrication, this brake would 
run for hours with a variation of but a few inches in the 
level of the load, if the engine was of good design 
and had a proper flywheel. The variations from several 
causes were, however, sufficient to make adjustment 
by the hand-screw necessary, sometimes frequently. 
The errors in estimating the work done by the en- 
gine, which resulted from these causes, were generally 
small; but it was desirable to remove them for very 
accurate tests. It had been with this object that devices, 
for automatically varying the tension in the belt with the 
variation in the total friction, had been introduced. At 
an early date a brake-wheel with an internal water 
channel, was used to avoid the mechanical difficulties 
which resulted from the heating of the brake-wheel, and 
the variations due to the heating of the lubricant. One 
form of automatically adjusting or compensating brake, 
suitable for small powers, was due to Mr. Deprez. A 
simple —————- brake dynamometer had been devised 
by Mr. J. Imray, M. Inst. C.E. In this, the compensa- 
ting action was due to the increase in total friction which 
accompanied increase of circumferential surfaces in con- 
tact. A modification of this brake consisted simply of a 
belt provided with wood blocks, but bearing only on the 
upper half of the circumference of the wheel. At one 
end of the strap was the load to be lifted by the motor, 
and at the other end was a spring under sufficient tension 
to give rise to enough friction to enable the motor to lift 
the load. This arrangement was very simple and useful. 
One of the best known friction brake dynamometers, fitted 
with a compensating device, was that designed by Mr. 
C. E. Amos and Mr. Appold, used for the larger powers 
by the Royal Agricultural Society. Besides the hand- 
adjusting screw, it was provided with a compensating 
lever, by means of which the rise or fall of the load was 
attended with a decrease or increase in tension on the 
brake strap, so that a position of equilibrium was auto- 
matically attained without causing inaccuracy in the indi- 
cations. The compensating action could not, however, 
come into play except by the rise or fall of the weight 
from its proper position, and hence the value of the device 
was confined to its power of limiting that rise and fall. In 
practice, generally speaking, the adjustment required by 
means of the screw was as necessary with the compensat- 
ing lever as without it, and its value might therefore be 

uestioned for this reason alone. A further objection to 
this compensating lever was that it introduced an element 
of error, which must be variable almost directly in pro- 
persion to the extent to which the lever came into play. 

vith a heavily-loaded brake the error must exist ; and 
with a lubricant which materially lessened the total fric- 
tion of the wood blocks upon the wheel, it must amount 
to a considerable part of the whole indicated power, unless 
adequate allowance was made for it. This allowance had 
seldom been made. Ina better form of compensating brake, 
designed by Mr. Balk, and used by Messrs. Ransomes, 





Sims, and Jefferies, the compensating lever was outside 
instead of within, the circumference of the brake strap. 
It connected the ends of the strap, and to its outer end, 
was suspended a scale-pan and a weight sufficient to keep 
the lever floating. This weight became a measure of the 
tension upon the belt, at least at the parts to which it was 
attached ; but it must be varied with change of condition 
of the brake-blocks, the lubricant, and the temperature 
of the blocks and wheel ; and it must be taken as acting 
in favour of the motor. The great advantage of this 
brake was that the experimenter could always ascer- 
tain the actual load, although the tension lever acted 
as a compensating lever. There was considerable varia- 
tion iu the scale weights with the same gross load. 
This, Mr. H. A. Byng explained, was due to the heatin 
of the brake-wheel. When much heated, more grease h 
to be used, and in consequence the coefficient of friction 
was reduced, and the weights in the scale-had to be 
augmented to give more tension in the brake straps. 
Figures given appeared to show that, the larger the num- 
ber of revolutions, the smaller the tension for a given total 
friction, and this inference was supported by experience. 
Mr. Byng had found that with the higher speeds less 
weight was required on the scale for a given load, or the 
higher the speed the less the necessary tension in the 
brake belt. By the Balk brake the tension at the ends of 
the brake belt was measured directly, and for accurate trials 
a higher speed was preferred with less gross load, and 
with a scale weight below 7 lb. A water-cooled brake was 
used by Messrs. Richard Garrett and Sons. The wheel 
was 5 ft. in diameter and 1lin. wide between the flanges 
within which tLe wood blocks ran. An annular trough 
was formed by internally projecting flanges 3.5 in. in 
depth. The straight form of Appold compensating lever 
was employed, though under conditions which seldom, if 
ever, brought it into play sufficiently to affect materially 
the accuracy of the indication of the brake. Experiments 
with this brake showed that the water evaporated in the 
wheel represented thermodynamically 71 per cent. of the 
mechanical work done. A brake used by Messrs. J. and 
H. McLaren had been devised by Mr. Druitt Halpin, 
M. Inst. C.E. In it the brake-wheel was 5 ft. in dia- 
meter, and 7in. in width. Water wasconstantly supplied 
to the trough, and constantly taken away by a scoop pipe. 
ference was made to a simple form of friction brake 
dynamometer, proposed by Professor Thomson, consist- 
ing of a cord or rope passed over the upper half-cir- 
cumference once, or taking one complete turn round a 
smooth wheel, the one end carrying a load and the other 
attached to a spring balance, the rope bearing directly 
upon the wheel without the intervention of blocks, This 
brake worked exceedingly well for small powers, and there 
seemed to be no reason against its use for large powers if a 
number of separate ropes were used. All the ropes might 
be attached to a crosshead at either end, from which the 
weight would hang, and to which the spring balance could 
be attached. During recent trials of gas and steam 
engines, under the auspices of the Society of Arts, Pru- 
fessor Kennedy used two hemp ropes, about 1# in. in cir- 
cumference, passed once round the flywheel of the engine 
under trial, and these absorbed 20 horse-power, a water- 
trough wheel being employed and very little unguent. As 
a convenient means of comparing the relative capacity of 
these brakes, judging by the amount of work for which 
they had been designed, or to which they had been put, a 


coefficient K = HP might be employed, W being the 


width of the wheel in inches and V’=the velocity of the 
ad of the wheel in feet per minute. This gave for 
the 





Royal Agricultural Society’s single brake K = 824 

oe oa a treble , K= 495 
Garrett’s water-cooled brake - w= 740 
Ransome’s Balk’s brake K = 1020 


Compared in this manner, the Prony brake, described by | 1887 


Professor R. H. Thurston, as devised for measuring a 
maximum of 540 horse-power, the wheel being 5 ft. in 
diameter and 2 ft. wide, and N=100, gave K=only 75. 
This brake was stated to have been freely lubricated with 
beef tallow, plumbago, and lard oil, and although de- 
signed for a maximum of 540 horse-power, it did not 
appear to have worked above 200 horse-power, and at 
this power K=188. The determination of the diameter 
and width of a brake-wheel, for agiven power, was often 
affected by prior fixed circumstances and conditions ; but 
experience led to the conclusion that a somewhat greater 
width of wheel than had commonly been used for the 
higher powers was advisable. Taking the Royal Ms 7M 


tural Society’s single-weel brake, for width, W= K 


C'N 
§24x 20 7 . F “ 
a = ’ ‘ he circumference of the 
15.7 x150 7 in., C’ being the circ 
wheel ; but if the compensating levers were not used, 
a rather large power might be measured on this 
brake. Using the proposed constant for long runs, 
K=900, with a diameter of wheel remaining the same, 
i.e, 5 ft., W would according to the above =7.6 in. 
The author then proceeded to investigate the tension in 
the brake strap, straps, or belt, and the preg es: upon the 
wood blocks, and considered the effect of the introduction 
of the Appold compensating lever, with the object of 
ascertaining whether it was a desirable feature or not. 
Some information on this point, obtained by Messrs. 
McLaren, was cited, and the paper concluded with an in- 
vestigation on this subject, for which the author was in- 
debted to the consulting engineers of the Royal Agricul- 
tural Society of England. 








Mexican Iron Ore.—Iron ore from Catorce, Mexico, 
will be shipped to the United States as soon as a branch 
of the Mexican National Railroad can be constructed. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Steelmaking at Parkgate Iron Works.—One of the 
Siemens furnaces erected at Parkgate Iron Works is now 
completed, and a successful casting of steel was made last 
week, About 20 tons were made of asatisfactory quality. 
The apparatus and machinery worked very well, con- 
sidering they were entirely new. The process is the open- 
hearth system, and the furnaces, three in number, will 
turn out about 120 tons of steel every twenty-four hours. 
A number of extra men have been set on, and the laying 
down of two mills, with the necessary heating furnaces, 
is making rapid progress. Much of the machinery in the 
new works will be moved by hydraulic pressure, and 
the mills, when finished, will be amongst the best. in 
the country, and well adapted for making all sections of 
steel productions, These works are now fully employed, 
ome a good supply of orders for bars, sheets, and 
plates, 


Pontefract Water Supply.—The Pontefract Town Council 
having applied to the Local Government Board for per- 
mission to borrow a sum of 23,000/. for the purpose of plac- 
ing in the present mains of the borough a supply of water 
from the new red sandstone at Roan, eight miles away, 
Major-General C. Phipp Carey, civil engineer, has held 
an inquiry into the adaptability and suitability of the 
proposed scheme for the requirements of the borough. 


Proposed New Water Scheme for Fairfield.—Mr. Joseph 
Hague, C.E., Buxton, has submitted his report of the con- 
dition of Black Edge reservoir, Fairfield, and states that 
the inferior construction and formation of it is absolutely 
unfit for storage purposes. He advised the construction 
of a depositing or settling tank of 150,000 gallons, across 
the inlet to the reservoir, to prevent flood water entering. 
It has been decided that an entirely new scheme shall be 
prepared. 


Dore and Chinley Railway.—The massing of machinery 
and material for use in the construction of the above line 
is being rapidly carried on, both in the Wash, Chinley, 
and at Dale Head, Edale. No great work will, however, 
be done until spring, as it-is believed application wi!l be 
made to Parliament early in next session for powers to 
make two important deviations and improvements in the 
proposed route, to facilitate the traffic between Man- 
chester, Sheffield, and Buxton. Mr. Edwards is personally 
superintending the operations at the Chinley and Edale 
end. 


Anticipated Financial Results of the Miners’ Strike.— 
At amass meeting of Yorkshire miners held at Womb- 
well on Monday, Mr. J. Wadsworth said the total wages 

aid to miners per annum in Yorkshire was 3,928,982. 

he 10 per cent. advance would give them a further 
392,839. There were 48,526 miners in Yorkshire, which, 
at sixpence each to the union, would yield 63,082/. 16s., 
and 5574 lads, who, at threepence each, would bring in 
35841, 2s., making a total of 66,667/. 18s. per year for the 
union. If they took this from the total amount gained by 
the advance, it would leave a net gain to the miners of 
a besides considerably assisting the union in its 
work, 


South Yorkshire Collieries and the Hull Coal Trade.— 
The crisis in the Yorkshire coal trade has during the last 
month considerably affected the shipping trade, the 
managers of the large collieries having had to decline 
many orders for steym coal. Hence the tonnsge to 
Hull has been restricted. In September the amount of 
coal taken to Hull by rail or water was 174,720 tons, 
while in October it was only 150,992, as against 153,160 
in the corresponding month of last year. During the 
ten months ending October 31, 1888, the total amount of 
coal sent to Hull from the Yorkshire pits was 1,487,512 
tons, as against 1,487,496 tons for the first ten months of 


The Sheffield Town Council and the Ship Canal.—The 
Town Council has approved of a clause being inserted in 
the Ship Canal Bill giving authority to the corporation to 
contribute to the funds of the company. The Council 
a further declared that it will heartily support the 
scheme, 





French Mgcuanicat Inpustry. — The profits of the 
French Naval and Railway Blast Furnaces, Forges, and 
Steel Works Company for the financial year endingJ une 30, 
1888, were 113,610/., or 10,7737. in excess of the corre- 
spoons profits for 1886-7. After providing for all fixed 
charges, and allocating 20,000/. for new works to be 
carried out in 1888 9, the council of administration recom- 
mends the distribution of 44,0007. in dividends for 1887.8. 





RECLAMATION WorkKS IN New SovutH Watzs.— During 
the last eighteen months the New South Wales Govern- 
ment has been enge ged in land reclamation works at Cook’s 
River, from the dam at Temple to Botany Bay, and from 
Shea’s Creek to Ricketty-street. Before these works were 
commenced the locality was little better than a man- 
gare swamp. But this is now changed. Embankments 

ave been formed by means of fascines, and the water- 
course has been dredged and made a fine stream 400 ft. 
wide, which is being extended into Botany Bay. Another 
channel is also being constructed as far as Ricketty-steet, 
200 ft. wide, and there is now a proposal before the 
Minister for Works for its extension han the Cooper 
Estate as far as Eveleigh. The effect of these works 
has been to reclaim some 600 or 700 acres of swamp and 
render them tolerably dry at all states of the tides, and in 
addition to this the river will be dredged to give a depth 
of 9 ft. at low water and 14 ft. at high tide, eo that it will 
be available for navigation. 
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PARSONS’S COMPOUND STEAM TURBINE. 
Description of the Compound Steam Turbine and Turbo- 
Electric Generator.* 

By the Honourable Cuartes A, Parsons, of 
Gateshead. 


THE compound steam turbine has now been developed 
into a motor which utilises steam with a high degree of 
pam It possesses considerable simplicity, and its 
speed of revolution is high ; and as dynamos working at a 
high s combine cheapness and efficiency, the applica- 
tion of the steam turbine for driving them is at first sight 
a good one, The combination of the steam turbine and 
dynamo hasinvolved a considerable departure from exist- 
ing practice, and has necessitated much experimental 
work, and investigations on entirely new ground. 

The first turbo-electric generator, completed about four 
years ago, ran at 18,000 revolutions per minute, and gave 





series of turbines to the exhausts P P at each end. The 
steam expands as it loses pressure at each turbine; and 
by successive steps the turbines are increased in size or 
area of passage-way, so as to accommodate the increase 
of volume, and to maintain a suitable distribution of 

ressure and velocity throughout the whole series of tur- 
een The areas of the successive turbines are so arranged 
that the velocity of the flow of steam shall bear through- 
out the series about the same ratio to the speed of the 
blades; and as far as possible this ratio of velocity is so 
fixed as to give each turbine of the series its maximum 
efficiency. The two equal series of turbines on each side 
of the central steam inlet O balance each other as regards 
any end pressure on the spindle of the motor, and thus 
ome any tendency to undue wear on the collars of the 

arings. 

Bearings.—In Fig. 3 is shown one of the bearings 
enlarged. As it is impossible to secure absolute accuracy 
of balance, the bearings are of special construction so as 


Fig .1. 



































six electrical horse-power ; it has been in almost constant 
use since that time, and has done a large amount of work. 
The second, made shortly afterwards, runs at 10,000 revo- 
lutions per minute ; it was placed on the Tyne Steam Ship- 
ping Company’s steamer Earl Percy, and has worked her 
60 lamps ever since to entire satisfaction; the cost of 
fuel and maintenance is very small, and the light remark- 
ably steady. Generators were then made for supplying 
up to 250 lamps, and a large number of installations 
were carried out, which have given excellent results ; the 
consumption of steam was about equal to that of a good 
high-pressure engine with single slide when working with 
the same steam pressure and driving a dynamo ; but 
so marked has been the economy ised in regard to 
lamp renewals, oil, attendance, and other items, that the 
generators have almost without exception given great 
satisfaction. It became essential, however, if these gene- 
rators were to be successfully adopted for large installa- 
tions, that higher degrees of economy should be realised 

more nearly approaching those of the best compound 
engines. Theory based on the authenticated performances 
of water turbines and the laws of the flow of steam and 
gases, showed that the turbo-electric generator possessed 
the elements of the highest economy, not merely com- 
parable with the best-known performances, but even 
superior to them. How far practice has come up to 
theory may be judged by the results given at the end of 
this paper, which it will be seen approach nearly the 
best results of ordinary engines working with the same 
steam pressures. ; 

Compound Steam Turbine.—The compound steam tur- 
bine consists of two series of parallel-flow or Jonval 
turbines, set one after the other on the same spindle, so 
that each turbine takes steam from the one before and 
passes it on to the one following. In this way the steam 
entering all round the spindle from the central inlet O, 
Fig. 2, passes right and left through the whole of each 


* Paper read before the Institution of Mechanical 
Engineers. 
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pressure, and the machine from undue vibration. The 
automatic oiling of the bearings by the screw I almost 
entirely prevents friction and wear. The circulation is 
continuous, the oil being used over and over again; and 
as it deteriorates very slowly, and there is little waste, 
the consumption may be said to be unusually small. The 
oil is raised up to the screw I by the suction of the fan K 
acting upon its free surface in the standpipe H. After 
passing page the bearings the oil flows back along the 
pipes D and E to the reservoir D, to be again drawn up 

the fan and fed into the bearing by the screw. The 
throttle valve V is worked by the movement of a leather 
diaphragm L, which the suction of the fan K tends to 
close against the tension of the spring M. 

Turbo-Electric Generator.—In Figs. 1 and 2 is repre- 
sented a turbo generator of 25 horse-power actual. All 
the turbines are here of the same diameter, and the 
expansive action of the steam is utilised by varying the 
depth and pitch of the blades. 
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to allow of a certain very small amount of lateral freedom. 
For this purpose the bearing is surrounded by two sets of 
steel washers of different diameters, the larger fitting 
close in the casing and clear of the bearing, and the 
smaller fitting close on the bearing and clear of the 
casing, These are arranged alternately, and are pressed 
together by the spiral spring N, Fig. 3. Consequently 
any lateral movement of the bearing causes them to slide 
mutually against one another, and by their friction to 
check or damp any vibrations that may be set up in the 
spindle. The tendency of the spindle is then to rotate 
about its axis or mass, or principal axis as it is called; 
and the bearings are thereby relieved from excessive 





In Fig. 6 is shown a 50 horse-power turbo generator, 
which may be said to be of the triple-expansion type, 
from the fact that it is made with three different di 
meters of turbines for the purpose of dealing more advan- 
tageously with the increasing volume of steam as it 
expands. The three barrels dik of different diameters 
contain the three successive sizes of turbines. In each 
barrel the blades are continuously varied in pitch, so that 
an almost ect distribution of steam is attained ; and 
each b by itself may be compared in some respects 
with a cylinder in a triple-compound engine. In the 
larger sizes the blades are accurately curved, as in the 
best water turbines. To prevent end pressure the spaces 
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steam. The commutators in the larger sizes have stood 
this amount of work well, and when carefully looked 
after have suffered very little wear. 

Advantages. — The characteristic advantages of the 
turbo-electric generator may be summed up as follows: 
Steadiness of the electric current produced, arising from 
the high speed and the momentum stored in the moving 
parts ; freedom from accident, on account of simplicity 
and direct action; small first cost, and small cost of 
maintenance of machine and lamps ; small consumption of 
oil ; little attention required ; small size and weight for 
the power developed, which is about nine watts per pound 
of weight in the whole machine, including both engine 
and dynamo. 

The number of these generators already supplied for 
ship and land installations represents an aggregate of 
more than 2000 electrical horse-power. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron warrant market 
was again dull and depressed last ‘hursday, and prices 
were low, notwithstanding the increased cost of produc- 
tion. The rates fluctuated a little, and the closing settle- 
ment prices were—Scotch, 41s. 14d. per ton ; Cleveland, 
33s. 9d. ; hematite iron, 44s, 3d. per ton. On Friday at the 
opening the market was quite lifeless, and with the ex- 
ception of hematite iron the prices declined still further, 
but the closing settlement prices showed no change from 
those of the previous day. Monday’s market was very 
flat, the cash price of Scotch iron falling to as low as 
40s, 8d. per ton. There was a lot of selling by ‘‘ bears,” 
one operator having disposed of 12,000 tons. The settle- 
ment prices at the cluse were—Scotch, 403. 9d. per 
ton; Cleveland, 33s. 6d.; hematite iron, 43s. 9d. 
per ton. There was a partial recovery yesterday in 
the tone of the iron market, rumours being prevalent 
that owing to the scarcity of furnace coal some further 
damping down of furnaces was contemplated. It was 
said that the ironmasters would have damped down more 
furnaces a couple of weeks ago, but that they were induced 
to hold on in anticipation of prices recovering. Last 
week’s decline, followed by Monday’s further drop, again 
revived the —e of reducing the output, but nothing 
has yet resulted. Scotch iron recovered 14d. yesterday, 
and hematite iron 1d. of the previous day’s loss of 5d. and 
6d. per ton, respectively. Cleveland iron receded in prica 
4d. per ton further. The settlement prices at the close 
were—Scotch iron, 403. 104d.; Cleveland, 33s. 6d. ; 
hematite iron, 43s. 9d. per ton. The rumours of more 
furnaces being damped down, if not extinguished alto- 
gether, made “bears” somewhat anxious to cover 
this morning, and the price of Scotch warrants ad- 
vanced to 41s, 14d. per ton, the market closing 
strong with buyers at 41s. 2d. cash. In the after- 
noon Scotch iron advanced to 41s, 54d. cash, closing 4d. 
= ton lower, and the close for Cleveland iron was 

. 10}d. cash, and for hematite iron 44s. 6d. cash, or 


14d. down from the ~~. quotation, The continued storing 


of pig iron in face of the advance in the ‘price of furnace 
coals, and the prospective rise in wages and the cost of 
material, would seem to point to a belief in higher prices 
in the near future on the part of the ironmasters. In the 
mean time it is one of the principal factors in preventing 
any decided revival in the warrant market. One furnace 
has been damped out at Eglinton Iron Works, but an 
additional one has been put on the making of the basic 
iron at the Wishaw Iron Works, and consequently the 
total number of furnaces in actual operation is still 81, as 
compared with 84 a year ago. Last week’s shipments of 
pig iron from all Scotch ports amounted to 8133 tons, as 
compared with 7034 tons in the corresponding week of 
last year. They included 900 tons for the United States, 
190 tons for South America, 135 tons for India, 950 tons 
for Australia, 260 tons for Italy, 200 tons for Germany, 
$40 tons for Holland, smaller quantities for other countries, 
and 2742 tons coastwise. The stock of pigiron in Messrs. 
Connal and Co,’s public warrant stores yesterday after- 
noon stood at 1,024,350 tons, against 1,021,540 tons yester- 
, to thus showing for the week an increase of 
ns. 


The Lanarkshire Miners and the Wages Question.—The 
Lanarkshire colliers who are in the employment of 
members of the Lanarksh!re Coalmasters’ Association are 
to receive.a further advance of 5 per cent., to come into 
force on Thursday first, the 15th current. This, with 
the 24 granted at the re of the present month, 
will make a rise of 7} in all. As the prices of coal have 
been higher this month than in October, it is certain that 
the returns of sales for November will give a further rise, 
to take effect in December, so that the colliers will get 
probably as much if not more under the sliding scale as if 
the wagea had jum 10 per cent. at once, to fall as 

uickly as soon as the pressure for coals was at an end. 

he arrangement to let the alvance take effect imme- 
diately after its amount is ascertained, instead of waiting 
to the firat of the succeeding month, is one that will 
doubtless commend itself to both employers and work- 
men. The recommendation of the Executive Committee 
was submitted to a meeting of the Lanarkshire Coal- 
masters’ Association held in Glasgow this afternoon, when 
the report prepared by the official accountants showed 
that the prices obtained for coal during last month ad- 
mitted of a further advance on the wages, to the extent 
of 5 percent. being made, 


Condition of the Coal Trade.—There is a marked degree 
of firmness in the coal trade, but operations in the ship- 
ping department have been much hampered this week by 
the stormy weather at sea. Comparatively little change 
has taken place this week in the prices of coals. The best 
steam sorts are about 3d. per ton higher f.0.b. at Glasgow, 





and main coals, except for inferior eB command 
the highest rate, up to 7s. 6d. per ton f.o.b. 

Miners’ Wages in the East of Scotland.—The Fife and 
Clackmannan Associated Coalmasters have declined to 
grant any advance of wages to the miners, but at several 
of the large collieries in Midlothian an advance of 10 per 
cent. has been conceded this week, thus following the 
example set by a number of the coalmasters in Lanarkshire 
and adjoining counties. 


Greenock and Port-Glasgow Rivetters.—The strike of the 
Greenock and Port-Glasgow rivetters, which was con- 
tinued over a period of four weeks, was brought to a 
close last Thursday morning, when work was resumed in 
the shipyards where the difficulty existed. A friendly 
conference between representatives of the employers and 
the workmen took place on Wednesday afternoon, when 
the former agreed to increase the wages of pieceworkers 
ag cent., and those of time workers 4d. per hour. This 
offer was submitted to a mass meeting of the workmen 
held in the evening, and after it had been thoroughly 
discussed in all its bearings, it was unanimously agreed 
to axcept it. It was further arranged that the rates 
fixed upon should not be disturbed for six months, 


Increase of Engineers’ Wages in Dundee.—A large meet- 
ing of the fitters, turners, and machinemen employed in 
the engineering trade in Dundee was held last Wednes- 
day night to hear the answer from the employers regard- 
ing a request made to them for an increase of wages 
amounting to 2s. per week. The answer was to the 
effect that they were willing to concede one half of the 
increase demanded, the advance to date from last Satur- 
day. The men resolved to agree to the compromise, 
but to hold themselves at liberty to apply for the re- 
maining 1s. per week on the second week of Januaay, 


More Shipbuilding Contracts, — Another contract has 
been secured by Messrs. Napier, Shanks, and Ball, of 
Yoker Shipyard. It is for a vessel of 260 ft. in length for 
a firm doing trade in China. Messrs. John Reid and Co., 
Port-Glasgow, have secured a contract to build a paddle 
steamer for the Caledonian Railway Company’s coast 
panor traffic in connection with the Glasgow, 

reenock, and Gourock Railway. For a Liverpool firm 
Messrs. Caird and Co. have booked a contract to build 
two screw steamers of 3000 tons each, and which are to be 
fitted by the builders with powerful machinery. Messrs. 
Caird and Co. have now in hand or on order about 27,000 
tons of new shipping. 


Royal Scottish Society of Arts.—The annual general meet- 
ing of this Society was held in Edinburgh on Monday 
night, when the President, Mr. Francis B. Imlach, deli- 
vered an interesting — address, at the conclusion of 
which he presented the various medals and prizes for 
papers communicated to the Society last session. 


East of Scotland Engineering Association.—The second 
fortnightly meeting was held last night, Mr. J. H. Ander- 
son, A.M. Inst, C.E., in the chair. Dr, A. C. Elliott, 
C.E., in a note on Rankine’s method of setting out rail- 
way curves, gave a new generalised method of using the 
transit theodolite for this purpose, whereby any number 
of successive shifts of the instrument could be made with- 
out disturbing the continuity of the reading of the deflec- 
tion angles, while at the same time a check on the accuracy 
of the work was obtained. Ina paper on the testing of steam 
engines, also by Dr. Elliott, he traced the mechanical and 
thermodynamical principles involved; and on turning 
to the results of recent experimental work, spoke 
strongly of the great practical value of the tests re- 
cently carried out by Mr. P. W. Willans. The question of 
initial condensation of the steam was attacked by the 
Fourier analysis, and the more complex and complete 
solution shown to follow practically the same law as the 
better-known simple harmonic disturbance solution. 
When allowance was made for the lack of experimental 
data regarding the surface conductivities, the results of 
theory agreed fairly well with recent observation. The 
determination of these consbants properly lay with the 
physicists. On the other hand, engineers would probably 
seek further aid from electricity ; and in this connection 
several instruments for introducing known quantities of 
heat into the steam at admission, and for determining its 
density and temperature were discussed. It was not impro- 
bable that some of these contrivances might be fitted to 
the experimental engine for the Fulton Laboratory in the 
University, the design of which was now engaging the 
attention of Professor Armstrong and himself. Dr. 
Elliott received a hearty vote of thanks for his papers, 
There was a good attendance at the meeting. 





NOTES FROM THE SOUTH-WEST. 

South Welsh Coal and Iron.—The shipments of coal from 
the four principal Welsh ports in October, were: Foreign, 
1,035,734 tons ; coastwise, 250,723 tons. These shipments 
were made up as follows: Cardiff—Foreign, 750,466 
tons ; coastwise, 97,678 tons ; Newport—Foreign, 194,296 
tons; coastwise, 83,042 tons; Swansea—Foreign, 77,762 
tons; coastwise, 64,082 tons; Llanelly—Foreign, 9610 
tons; coastwise, 5921 tons. The shipments of iron and 
steel from the four Baie oy ports in October were 13,964 
tons, viz.: Cardiff, 3387 tons; Newport, 9933 tons; 
Swansea, 69 tons; and Llanelly, 599 tons. Coke was 
shipped from the four ports in October to the extent of 
9497 tons, and patent fuel to the extent of 36,615 tons. 
Thea te shipments of coal, iron and steel, coke, and 
tent fuel from Cardiff in the ten months ending October 

1, 1888, were: Coal, 8,117,147 tons; iron and steel, 
52,346 tons; coke, 47,909 tons; and patent fuel, 157,415 
tons. The corresponding aggregate shipments from New- 
port were: Coal, 2,757,776 tons ; iron and steel, 125,019 





tons; coke, 9201 tons; and patent fuel, 47,025 tons. From 
Swansea: Coal, 1,368,262 tons; iron and steel, 5532 tons ; 
coke, 4291 tons; and patent fuel, 210,632 tons. From 
Llanelly : Coal, 177,636 tons; iron and steel, 4430 tons. 


Taff Vale Railway.—The Taff Vale Railway Company 
will promote next session a Bill for the absolute amalga- 
mation with its undertaking of the undertakings of 
sundry other companies now leased or worked bs it. The 
undertakings in question are those of the Aberdare Rail- 
way Company, the Llantrissant and Taff Vale Junction 
Railway Company, the Cowbridge Railway Company, 
the Dare Valley Railway Company, the Rhondda Valley 
and Hirwain Railway Company, the Penarth Extension 
Railway Company, the Treferig Railway Company, and 
the Cardiff, Penarth, and Barry Junction Railways 
Company. 

Cardiff.—Steam coal has continued to meet witha ready 
sale, the best qualities making 11s. 6d. to 123. ; secondary 
descriptions, 10s. 6d. to 11s.; and best Monmouthshire 
10s. per ton and upwards. House coal has continued 
exceptionally active. There has been a steady demand 
for patent fuel, the best brands making 9s. to 9s. 6d. per 
ton. Spanish iron ore has been active at an advance of 
3diper ton. The manufactured iron and steel trades are well 
maintained, without, however, any advance in prices at 
present, 


Death of Mr. Harpur, C.E.—The death is announced 
of Mr. S. Harpur, C.E., of Merthyr. Mr, Harpur was 
born at Derby in 1820, and when he was about twenty- 
one years of age he was appousted surveyor to the local 
board of his native town. aving retained this appoint- 
ment for ten years, he resigned it in order to commence 
the business of a contractor. As a contractor he carried 
out sewerage and water works at Ashby-de-la-Zouch, 
sewerage and sewage disposal works at Cheltenham and 
Coventry, water works at Knighton, sewage works at 
Burslem, sewerage and water works at Leamington, &c. 
He came to Merthyr in October, 1859, for the purpose of 
constructing the water works of Penbryn and Pentwyn. 
In 1863, after the completion of these works, the post of 
surveyor and engineer to the Merthyr Local Board fell 
vacant and Mr. Harpur was elected to it. During his 
tenure of office he carried out sundry local sewerage 
and irrigation works. He also constructed the Newad 
reservoir. In June, 1886, he resigned his appointment as 
ree of Merthyr, but he continued to be engineer to 
the Merthyr and Aberdare joint sewage-farm com- 
mittee and to carry on private practice, 


Lundy Island.—On Wednesday a meeting of an execu- 
tive committee appointed by the various Chambers of 
Commerce in the Bristol Channel district to consider the 
Lundy Island harbour of refuge question, was held at the 
offices of the Bristol Chamber of Commerce, Mr. A. J 
Lawson, the president, in the chair. On the motion of 
Mr. J. Watson, of Cardiff, Mr. Lawson was appointed 

rmanent chairman of the committee, and Mr. H. J. 

pear, secretary and treasurer. Captain Parsons, haven 
master of the port of Bristol, attended before the com- 
mittee and gave some valuable information regarding the 
suitability of Lundy Island as a harbour of refuge, and 
also spoke of the value of the harbour from a military 
standpoint. The highest estimate he had heard given for 
the construction of the proposed harbour of refuge was 
less than the cost of an ironclad. After a discussion as 
to the powers of the committee, it was decided to commu- 
nicate with those interested in the shipping industry of 
the Bristol Channel district, so as to extend the com- 
mittee. The meeting adjourned until December 7. 


Bristol Docks.—On Monday the Bristol Docks Com- 
mittee discussed the necessity for a new grain shed at 
Avonmouth. There is already one shed of two stories, 
and it was resolved to erect another to hold about 5000 
tons of grain. 


Newport.—The Newport Town Council will apply to 
Parliament next session for a Bill to extend the area of 
the borough so as to include Maindee, and thus give the 
town a sufficient population to claim the privileges of a 
county. The council also proposes to construct a subway 
under the Usk, so as to augment the means of communi- 
cation from the east to the west side of the river, which 
is now restricted to the bridge at the top of the town. 
The subway, it is stated, is to have its outlet on the 
Maindee side, near the Eastern Dry Dock works, the 
idea being to give facilities for the development of that 
part of the extended borough and Liswerry. 


Penarth Pier.—Notwithstanding inclement weather the 
pew promenade and pier at Penarth is progressing rapidly, 
and ina short time the whole of the foundation piles— 
152 in number—will be drivenin. Already 44 of the 
columns have been sunk, covering a distance of 320 ft., 
about half way, and four are put in position every 
tide, 

Gloucester Canal.—The half-yearly meeting of the 
Sharpness Docks and Gloucester and Birmingham Navi- 

tion Company was held on Wednesday at Gloucester, 
ftr. E. V. Ellis, the We eed chairman, presiding. The 
directors’ report stated that the receipts showed a con- 
siderable increase over the corresponding period of last 
year, owing mainly to activity in the y aye trade. With 
regard to the Railway and Canal Traffic Act the directors 
expressed a hope that it would correct the inequalities of 
railway rates, which had placed Gloucester at a disadvan- 
tage in competition with other ports in the Bristol 
Channel, and that it would also facilitate traffic arrange- 
ments with the canals in the interior. Interviews had 
taken place with the committee of the Birmingham and 
Bristol Channel Improved Navigation Scheme, and should 
a satisfactory proposal be submitted a special meeting 
would be convened, The chairman, in moving the adop- 
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tion of the report, said the total volume of trade during 
the past half-year had not been previously passed except 
in 1878. The extraordinary increase which had taken 

lace was in the corn trade, although the timber trade 
bad kept its place. In 1883, the company carried 200,000 
tons of grain; in 1884, 184,000 tons ; in 1885, 117,000 tons; 
in 1886, 128,000 tons ; in 1887, 145,000 tons; and in 1888, 
228,000 tons. The report was adopted after a short dis- 
cussion. 


Plymouth, Devonport, and South-Western Junction Rail- 
way.—The headings of the Shillamill Tunnel, near 
Tavistock, which is 600 yards long, met successfully on 
the 8th inst. The central portion of the tunnel is straight 
for a length of about 9 chains, and at the ends of this 
there are reverse curves of 24 chains radius and 9 chains 
long. The tunnel was started at each end, and although 
the centre line winds about a good deal, and no inter- 
mediate shafts were sunk, as is generally usual, the head- 
ings met exactly at about the middle of the straight por- 
tion of the tunnel. The abrupt fall in the ground for 
several chains at each end of the tunnel, rendered accu- 
rate horizontal measurement, when setting out the centre 
line on the surface, a matter of some difficulty, the chain- 
ing being executed over ground falling from 30 ft. to 70 ft. 
inachain. After the headings met it was found there 
was less than in. error in the alignment of the tunnel, 
this work having been carried out by Mr. H. H. Holt, 
agent and engineer to Messrs. Relf and Pethick, of 
Devonport, contractors for the pelwats Mr. John 
Baker, late chief foreman of the Mersey Tunnel, is the 
sub-contractor for this tunnel. The other heavy and im- 

rtant worksof this line are being rapidly pushed forward. 

essrs. Galbraith and Church and Mr. J. W. Szlumper 
are the joint engineers, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Tron Market.—Yesterday there was a 
very numerous attendance on ’Change, but very little 
business was transacted, and the market was very quiet. 
Prices of pig iron were rather weaker than last week, and, 
although No. 3 Cleveland pig was generally quoted 
34s. 3d. per ton, there were some merchants who were 
ready enough to do business at 34s., and buyers were by 
no means numerous even at this low figure. For for- 
ward delivery there is really no business being done 
at present. Middlesbrough warrants are 33s. 74d., 
and grey forge has fallen as low as 33s. Makers 
are not quite so firm in their prices as they were a week 
ago, and several of them would gladly accept 34s. 6d. for 
No. 3. The very stormy weather which has prevailed 
recently has seriously interfered with exports, and conse- 
quently shipments have considerably fallen off during the 
past few days. Both makers and merchants have been 
very much inconvenienced by this state of affairs, but it 
is gratifying to know that there is a large tonnage 
awaiting shipment which will be cleared so soon as 
weather permits. On Monday night, Messre, Connal 
and Co., the warrant storekeepers, had in stock at 
Middlesbrough 247,660 tons of pig iron. This is 
a further decrease of 1032 tons on last week. The fact 
that stocks were steadily decreasing in the Cleveland dis- 
trict has certainly a very beneficial effect upon the 
Middlesbrough market. Since last week hematite pig 
iron has fallen from 44s. 5d. to 43s. 104d. per ton. Gelli- 
vara foundry mixed numbers is quoted 443, 6d., and 
No, 4 forge 44s. per ton at works. In the finished iron 
trade there is great briskness and quotations are fully 
maintained. The steel trade continues active, but steel 
rails are rather cheaper, 4/, per ton being now accepted 
for them. 

Engineering and Shipbuilding.—Engineers and ship- 
builders are still very busy, and throughout the North of 
England the various establishments present a most active 
appearance. Orders are not coming to hand quite so 
rapidly as they were a little while ago, but all the works 
are sufficiently well supplied to keep them in full swing 
for many months, Vessels are now costing 20 per cent. 
more than they did in the early part of the year. At the 
new yard of Messrs. Raylton, Dixon, and Co., at Middles- 
brough, there are several large vessels in course of con- 
a and a great number of hands are now employed 

ere, 


Boilermakers’ Wages.—A conference of the employers 
and representatives of the boilermakers of the Tyne and 
Wear will be held to-morrow (Thursday) to consider the 
application of the men for an advance of 10 per cent. in 
their wages. It is expected that the conference will be 
held at the County Hotel, Newcastle. 


The Coal and Coke Trades.—There is a good demand 
for all kinds of fuel, and prices are tending upwards. 





MISCELLANEA. 

THERE are 105 collieries open in India, 69 of which 
raised 1,388,400 tons of coal in 1886. The imports of 
coal during the same year amounted to 848,878 tons, 

The law prohibiting the use of stoves in American rail- 
road cars will come into force this winter. Most of the 
companies are adopting some form of steam heatiog. 


The forests in the seven divisions of Up Burmah 


will add nearly 14,000 square miles to the forest area of 
be province, raising the whole to more than 18,000 square 
miles, 


Copper may be hardened by melting with it and 
pat air 9 stirring into it 1 to 6 per cent. of manganese 
oxide, 


added, 


The other ingredients for bronze may then be 





The length of railway lines worked by the French 
Government in the financial year just ended was 
kilometres (1631 miles), For the next year the receipts 
— ee at 1,376,300/., and the working expenses at 


The Canadian Government has decided to invite the 
Australasian Governments to send delegates to Canada at 
an early date to consider the trade relations between the 
colonies and especially the question of cable. communica- 
tion vid the Pacific. 

According to the Scientific American, a hardness on 
steel tools, almost equal to that of the diamond, is ob- 
tained by plunging them when white-hot into sealing- 
wax, repeating the operation until the steel is too cold to 
enter the wax. The tool is then just touched with oil of 
turpentine. 


The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending November 4, 
amounted, on 15,9994 miles, to 1,253,226/., and for the 
corresponding peri of 1887, on 15,907 miles, to 
1,213,411., an increase of 924 miles, or 0.5 per cent., and 
an increase of 39,815/., or 3.2 per cent. 


In reference to the quadruple-expansion engines of the 
steam yacht Skeandu recently illustrated in our columns, 
the builders, Messrs, Fleming and Ferguson, Paisley, have 
received a letter from the owner, Mr. S. D. C. Douglas, 
expressing the highest satisfaction with the engines, and 
stating that the consumption of fuel is only 1 cwt. per 
100 horse-power per hour. 


The Admiralty have approved an expenditure of 30,0007. 
in fitting the new ironclad Victoria, 15, 10,470 tons, 
12,000 horse-power, for commission. The Victoria, which 
was recently delivered to the Government from the works 
of Armstrong and Co., of Newcastle-on-Tyne, is ordered 
to be equipped with two 110-ton guns, one 30-ton gun, 
twelve 6-in. guns, and twenty-one quick-firing guns. 


The flow of companies for registration at Somerset 
House under the Joint-Stock Acts continues. Last 
month there were 139 new companies registered, the same 
number as in September, with a total nominal capital of 
10,136,000/., as against 7,348,000/. in September. Quite 
two-thirds of them are industrial enterprises, with 
capitals ranging from a few hundreds upto 50,0007. each. 


A meeting of the Gloucestershire Engineering Society 
was held on the 6th inst. The President, Mr. James 
Platt, Mem: Inst. C.E., referred to the gift of twenty-six 
volumes of ENGINEERING (from the commencement to 
1878), presented to the Poca library by Mr. W. B. 
Clepam, of Saul Lod Mr. W. R. Voller, manager at 
the Albert Flour Mills, Gloucester Docks, then read a 
most interesting paper on ‘‘ Modern Flour Milling. 


The quantity of coal brought to London by rail and 
canal during the month of October was 733,946 tons, and 
by sea 469,647 tons. For the same month last year the 
= amy ay were respectively 741,071 tons and 439,986 tons. 

or the first ten months of the year the quantity brought 
by rail was 6,274,173 tons, as against 5,962,530 tons in the 
corresponding period of last year, while the quantity 
brought by sea was 4,007,870 tons, as against 3,739,646 
tons. 


M. Stolba has recently indicated the following method 
for the preparation of hydrogen. A mixture of lime water 
with iron filings is strongly heated, when a decompo- 
sition takes place, and a mixture of hydrogen with aqueous 
vapour results. By using 10 grains of iron and the same 
quantity of lime, 1230 cubic centimetres of gas can be 
obtained in from twenty to thirty minutes. If the 
hydrogen is required pure, care must be taken that the 
lime contains no calcium carbonate, or the resulting gases 
will contain a certain proportion of hydro-carbons, 


The new composite sloop Daphne, 8, which was re- 
cently built at Sheerness Dockyard, has completed her 
natural draught trials. She was tested under the new 
regulations, which provided for a twelve hours’ full power 
trial at sea, and the results were of a most successful 
character. Working at 150 revolutions per minute the 
engines averaged 1463 horse-power (63 horse-power in 
excess of the power contracted for), with a mean speed of 
13.60 knots. The machinery of the Daphne was supplied 
ein by the Greenock Foundry Company at a cost 
0) 9 ’ 


A trial of a new fire-extinguishing appliance, called 
Douse’s Patent Fire Check, was recently made at ‘Mesers. 
Harkrow’s Building Works, South Bermondsey. This 
device consists of a reservuir containing heavy incom- 
bustible gases and a certain amount of water connected 
to an automatic sprinkler of special type, which is brought 
into action by means of an electro-magnet w! the tem- 
perature of the apparatus reaches 155 deg. Fahr. The 
principle advantage claimed for the new appliance is 
that the extinction of a fire being effected by gas rather 
than by water, the contents of a room in which a fire 
occurs are not damaged to the same degree as if water 
only were employed. 


La Nature gives the following Ieabe for bronzing 
copper. Dissolve in 50 litres (11 gallons) of hydrochloric 
acid @ as much as possible of iron in fine wire or scales. 
When the liquid is saturated a deposit will form at the 
bottom. Then add one kilogramme (2.2 lb.) of arsenious 
acid, and stir vigorously. hen the acid is dissolved the 
bath is complete. The objects to be bronzed are connected 
to the negative pole of a battery, the opposite electrode 
being formed of rods or plates of retort carbon.’ Articles 
of copper or brass become black at once, but those of iron 
are attacked by the bath. It is therefore necessary to 
nickel the latter. In order to preserve the deposit of iron 
the surface must be lacquered. 





From the report of the Japanese Railway Bureau for 
the past year, which has just appeared, it would seem 
that, rapidly as it is progressing, railway conetruction 
in that country has to meet unusual difficulties, or rather 
an unusual number of difficulties, owing to the physical 
geography of Japan. One line of 205 miles in length in- 
volves the construction of ten tunnels, 16,000 ft. long, 
and the bridging of eleven rivers. One of these has a 
velocity in time of flood of 27 ft. per second, and in 
another the brick piers have to be sunk to a depth of 
80 ft. A range of mountains is crossed at a height of 
1468 ft. Part of another line ascends to a height 
of 3144 ft., and during five months of the year work is 
rendered impossible by the snow, and sometimes in the 
—e months ‘an epidemic of cholera has the same 

ect. 


The revenue of Western Australia during the past 
year amounted to 377,903/. and the expenditure to 
456,897/., large sums having been spent in public works, 
especially in railways. The estimated population was 
42,488. The imports were valued at 832,213/. and the ex- 
ports at 604,656. There was an increase in the area of 
cultivated laud over the previous year of 19,236 acres, the 
total amount under cultivation being 105,582 acres, while 
in all kinds of farming stock the increase was very con- 
siderable. During the year, concludes the administrative 
report, the colony made a substantial advance in settle- 
ment. ‘‘The extension of the railways, the improve- 
ments, which were very marked, in the principal towns, 
the satisfactory increase in stock of various classes and in 
the area of cultivated land, as well as the continued 
good reports from the prospectors of the auriferous lands, 
are matters which the colonists may be congratulated 
upon. 


We have on a previous occasion published some inte- 
resting particulars about heavy rainfalls on some portions 
of the Norwegian coast, and append to-day a few figures 
from South Greenland, where somewhat similar natural 
conditions appear to exist. On October 12 and 13, 1887, 
the rainfall at Ivigtut amounted to 8,03 in., and on No- 
vember 6-7 it amounted to 4.52 in., the wind in both 
instances being from south-east. In December it rained 
almost incessantly from the night of the 18th till the night 
of the 29th, the downpour at Ivigtut during this period 
reaching 13.66 in., of which 11.57 in. fell during the last 
The wind was again south-east, and mostly 
of a fair strength. North Greenland had only about 
.39 in. rain during that time. The largest downpour last 
year on ry one day fell on October 12th, when it reached 
4.52 in. at Ivigtut ; this record was surpassed on December 
6, 1878, when there were 4.87 in. rain, with a strong 
south-east wind and 8 deg. to 12 deg. of warmth. 


The Chester Chronicle states that influential meetings of 
landowners and shipowners interested in the Dee, together 
with the a officials of the North-Western Railway, 
have just been held to consider a scheme for establishing 
deep-water docks at Mostyn. Lord Mostyn, who is much 
interested in the matter, presided over the conferences, 
The proposed site, which adjoins Mostyn Quay, was care- 
fully examined by the party in the light of plans supplied 
by Mr. H. Walley, surveyor, Chester, who pointed out 
that docks could be constructed at comparatively small 
expense, as the boundary walls are already in existence, 
and all that will be required are dock gates, staging, and 
dredging to maintain the channel. The London and North- 
Western Railway Company have expressed themselves 
favourable to the docks, which will be within 100 yards of 
their main line from Chester to Holyhead, and have 
quoted specially low rates for traffic, There is already a 
considerable trade done at Mostyn, and now that the 
is rapidly silting up a great part of the business done 
further up the river must go to Mostyn, while it is hoped 
that much of the traffic now entering the Mersey will be 
diverted to the Dee, which has a much deeper channel 
over the bar. 


The Herreshoff Company are about to construct a new 
steel torpedo boat for the United States Government. The 
cost of the boat is to be 16,5502. and its dimensions are as 
follows : Length over all, 138 ft, ; length on deck, 134 ft. ; 
extreme beam, 14ft.; extreme depth, keel to crown of 
deck amidships, 10ft. The keel will be rockered, the 
draught aft 4ft. 8in. Displacement about 100 tons, and 
the horse- power estimated at 1600. The engines are to be 
five-cylinder quadruple-expansion, driving twin screws. 
The two boilers are to be of Herreshotf’s latest design, 
and placed in separate compartments forward and abaft 
the engine-room. Eight bilge ejectors will give a total 
discharge of 280 tons per hour. <A steam steering —° 
will be fitted to work a balance rudder of large area. The 
engines and boilers will be protected by coal. The interior 
will be divided into eleven water-tight compartments and 
lighted by electricity. There will be two conning towers, 
one forward and one aft, with a search light on each, The 
armament is to consist of two torpedo tubes, a torpedo 
gun aft, and three 37-pounder rapid-firing guns. A weight 
of 15 tons is to be carried on trial, which will be a three 
hours’ continuous run, If on a three hours’ trial the 
mean + agen of the boat exceeds 22 knots, a premium of 
1500 dols. will be paid, provided the boat is accepted by 
the department, for each } knot in excess of 23 knots, and 
2000 dols. for each ¢ knot in excess of 24 knots. If the 
speed of the three hours’ trial, calculated as aforesaid, 
falls below 22 knots, a penalty of 4000 dols. will be ex- 
acted. If the speed on trial falls below 20 knots the de- 
partment reserves the right to reject the boat. 


seven days. 





Genoa AND Batavia.—A steamship line has just been 
established between Genoa and Batavia. The Italian 
Government has undertaken to assist the line with a sub- 
vention of 12,000/, per annum, 
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EMPLOYERS’ LIABILITY. 

Ir is a fact well known amongst lawyers that a 
statute is as a rule worthless until the judges have 
interpreted its meaning and shown the construc- 
tion to be placed on its provisions, until, in a 
word, actions have been brought under it, and the 
Bench and the Bar have between them ascertained 
the extent of its scope and the full force of its enact- 
ments. The statute known as the Employers’ 
Liability Act is no exception to the rule. Passed 
after much contention in 1880, it became law for 
the limited period of six years, after which time 
it was, if a failure, to be wiped out of the Statute 
Book, or if a success, to be continued for a further 
period. The Act, in spite of gloomy prognostics, 
and in spite, too, of inherent defects, was successful 
in the main. It weathered the period of probation, 
and being prolonged is still the statute under 
which the rights of the workman are upheld and 
the liability of the employers restricted and defined ; 
it will continue to be the law for some time to come, 
though a new Act has been drafted which we will 
presently consider. Numerous have been the 
actions to which this statute has given rise, an 
inevitable result of such a piece of legislation, but 
one not to be deplored, inasmuch as the cases are 
few and far between where injustice has resulted 
either to employer or employed, while some 
flagrant anomalies have been swept away and 
sources of grumbling, too well founded, have been 
stopped by the calm judicial hand, 

Before going shortly into the provisions of the 
Act and the outcome of the decisions upon it, we 
will draw attention to the former state of the law. 
As a general rule, an employer was not liable to his 
servant for any injury the latter might have sustained 
through the negligence of a fellow servant. He 
was and is, however, liable to a stranger for an 
injury caused by the negligence of his servant whilst 
engaged in his employ. That liability has gene- 
rally been understood to rest on the principle that 
he who, having an opportunity of selecting a proper 
person, and having the command and order of his 
actions, employs him to perform some service, must 
be responsible for the negligent performance of such 
service by which some other person is injured. The 
reason why this principle did not extend to the case 


1| of a servant who has been injured by the negli- 


gence of a fellow servant, was that in the engage- 
ment to serve under which he was hired, there was 
an implied contract that he should take upon him- 
self any risk he might incur whilst so serving, from 
the negligence of any of his fellow servants engaged 
with him in a common employment. Where it was 
difficult sometimes to see a common master or a 
common employment there have been decisions 
which have created much dissatisfaction to workmen. 
It might, for instance, seem strange that a carpenter, 
employed as a servant by a railway company, should, 
whilst painting an engine-shed at the station of the 
company, be considered a fellow servant engaged in 
a common employment with the company’s porters 
in turning a carriage on a turntable at such station. 
The difficulty was greater when, owing to some 
arrangement between different employers, the 
servants of the one had been used to work with 
the servants of the others, either for the benefit of 
one only of such employers, or for the benefit of 
both jointly, so that difference of opinion might 
well arise as to whose servants they were when 
the accident occurred which created the question 
of liability. The Employers’ Liability Act was 
passed to meet this difficulty and to provide 





certain hitherto unknown grounds of action on 
which to base claims for compensation for injuries 
sustained. 

The general duty or liability of a master, apart 
from that created by the Act, may be ranged 
under four heads thus : 

1. He is bound to exercise due care if he himself 
assists his workmen in the work, and he is liable 
to his servant if the latter is injured while thus 
assisted. 

2. He is bound to exercise due care in the selec- 
tion of proper and competent servants, as he would 
be liable to a servant injured by the employment 
of glaringly incompetant persons. 

3. He is bound to exercise due care in the selec- 
tion of materials, machinery, and plant, but he is 
not answerable for defects which he could not, by 
exercising reasonable caution, have discovered. But 
if he informs his workman of a defect and the 
workman agrees to ‘‘ take his chance,” the master 
is not liable in the event of injury; this is, how- 
ever, not the case where the servant only agrees to 
work with the defective machine for awhile, under 
a promise from the master to have the defect put 
right as soon as possible. 

4, The master must carry on the work under a 
proper system, and with proper regulations, for if 
the servant can show that the conditions under 
which he worked were faulty or contrary to rules 
made and provided by some Act of Parliament, 
the master will be liable for injury sustained by the 
servant. 

One of the most important of the five great 
changes effected by the Act is that it enables a 
workman to sue his master for injuries done to 
himself by a fellow workman. But to place the 
workman upon this footing he must have received 
the injury from a fellow workman whilst acting in 
his master’s service, that is, they must have been 
in a common employment, so that if the master can 
show that the person committing the injury was 
not at the time his servant at all, or not, though a 
workman, engaged upon work for him jointly with 
the injured man, he gets out of all liability 
under the Act. On the other hand, if the in- 
a can show that at the time he was 
inju he was not engaged in his master’s busi- 
ness, then he is entitled to the redress that any 
stranger, lawfully on the premises, who receives 
an injury to his person or property from the 
servant of another, can claim. Employers are 
not answerable for accidents purely inevitable, not 
arising out of negligence or breach of duty on their 
part, nor are they liable for not adopting extraor- 
dinary precautions, or precautions of so expensive 
a nature as to swallow up the proceeds of their 
undertaking, nor are they obliged to adopt at once 
all improvements and new methods of carrying on 
their business, even though such improvements and 
methods are by general consent considered the best ; 
in such a case reasonable time must be allowed to 
elapse before the non-adoption would be held to 
amount to negligence. 

It has, further, been decided that the adoption of 
increased precautions, after the happening of an 
accident, shall not be taken as proof that there was 
negligence on the part of the master before the 
accident occurred. An employer is again not liable 
in a very common case known as ‘‘ contributory 
negligence,” that is where a servant has sustained 
an injury through some breach of duty or some 
negligence on the part of the employer, but which 
injury the workman might, by the exercise of 
reasonable care and skill, have avoided ; in such a 
case he is himself the proximate cause of the injury, 
in other words he has by his own negligence volun- 
tarily contributed to his own wrong, and his em- 
ployer is not responsible. Numerous cases have 
been tried on this point of contributory negligence 
in which the question is always this: Could the 
injured person have avoided the effects of the em- 
ployer’s negligence by reasonable care ?—if he could 
he cannot recover damages. 

On the other hand, if the employer could, just at 
the happening of such an accident, have prevented 
it, and did not, he would be liable, even though the 
servant had contributed to it by his own negligence. 

Employers again can get rid of their liability by 
making an agreement with their workmen that the 
latter, in the event of injury, will not ask for com- 
pensation, but such agreement must be made 
openly ; there must be no fraud or concealment, no 
force or compulsion exercised, and there must be 
some ‘‘ consideration,” as it is called, for the work- 
man thus giving up his rights, though the conside- 
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ration might be the payment, say, on signing or 
striking the bargain, of a farthing. 

It must be borne in mind that the old common 
law liability of employers still exists, and that as 
set down by Mr. Justice Field, the effect of the Act 
is todo away with the old rule that one servant 
could not recover damages for injuries caused by a 
fellow servant in a common employment, and to 
give a workman, in addition to the common law 
remedy, tive special grounds of action, as to which 
the employer cannot reply, ‘‘ When you entered on 
the employment you implicitly consented not to 
hold me liable.” Thus actions for injuries have been 
and can still be brought by workmen against em- 
ployers in certain cases not within the five specified 

y the Act, 

It may be convenient to give here the five cases 
as specified in the Employers’ Liability Act, 1880, 

Sec. 1. Where after the commencement of this 
Act personal injury is caused to workman 

(1) By reason of any defect in the condition of 
the ways, works, machinery, or plant connected 
with or used in the business of the employer, or 

(2) By reason of the negligence of any person in 
the service of the employer who has any super- 
intendence entrusted to him whilst in the exercise 
of such superintendence ; 

(3) By reason of the negligence of any person in 
the service of the employer to whose orders or 
directions the workman at the time of the injury 
was bound to conform and did conform ; where 
such injury resulted from his having so conformed ; 

(4) By reason of the act or omission of any 
person in the service of the employer due or made 
in obedience to the rules or bye-laws of the em- 
ployer, or in obedience to particular instructions 
given by any person delegated with the authority 
of the employer in that behalf ; or 

(5) By reason of the negligence of any person in 
the service of the employer who has the charge or 
control of any signal, point, locomotive engine, or 
train upon a railway, the workman, or in case the 
injury results in death, the legal personal repre- 
sentatives of the workman, and any persons entitled 
in case of death, shall have the same right of com- 
pensation and remedies against the employer as if 
the workman had not been a workman of nor in 
the service of the employer, nor engaged in his 
work, 

To one unaccustomed to the ways of the law it 
would bs somewhat startling to be shown the 
volumes of reports of cases tried and decided on 
almost every word in these five specified grounds 
of action. Our leading judges have been called to 
gravely define the meaning of ‘‘ condition of way ;” 
** defect in machinery ;” who is ‘‘a workman” and 
who is not ; what amounts to an ‘‘ act’”’ and what to 
an ‘‘ omission ;” what is ‘‘a railway” and what is 
not; to define that condition of mind called 
** knowledge,” and to set down rules for ascertain- 
ing who is ‘‘a person delegated with authority.” 
They have been asked to lay down that oil is 
‘*machinery,” and that injury arising from the 
non-application of oil to an otherwise perfect 
machine gives a workman a right to damages 
on the ground that there was a ‘‘defect in the 
machinery,’”’ and that the notice in writing should 
be, which it is, of paramount importance, that 
the workman should give his employer informa- 
tion of the injury sustained by the former ; in- 
deed few statutes only eight years old can show 
such an array of learned decisions and formidable 
arguments as have been the outcome of this piece 
of homely legislation. It would take up too much 
space to attempt to enter into the grounds for the 
various decisions arrived at, many of which appear 
somewhat remarkable ; some of the decisions, how- 
ever, may be here mentioned. All railway servants, 
whether engaged in manual work or otherwise, are 
defined as ‘“‘ workmen,” but the driver of a tram- 
car and the conductor of an oninibug are not work- 
men within the meaning of the Act ; but the driver 
of a wharfinger’s trolly is a workman, and it may 
astonish some to find horses included in the term 
‘*plant.” Such are the main provisions, and some 
of the judicial decisions which are the outcome of 
the Act of 1880. 

That no statute can be drafted to meet all objec- 
tions is so obvious that it scarcely deserves notice, 
but it is doubtless true that some alterations might 
and should be made in the Act, which in the main 
is a satisfactory piece of legislation. Thus the 
doctrine of common employment requires to be 
placed on a different footing, for as has been justly 
pointed out, a workman has no voice in the selec- 





tion of a fellow workman and cannot obtain his 
removal in the event of a display of dangerous in- 
competence. Then, again, the right of employers 
to make contracts with their men by which the latter 
are precluded from seeking redress in case of injury, 
should be jealously watched and carefully restricted. 
There seems to be, too, a pretty general feeling 
amongst workmen that the amount payable as com- 
pensation for death or injury should be increased, 
and that the notice of injury or death, which, under 
the Act of 1880, is six weeks, and the time for 
bringing an action, in the cne case six, and in the 
other twelve months, should not be made, as they 
now are, to apply to cases not falling within the 
statute, but which give a workman a common law 
right to sue his employers. 

Another difficult question which the Legislature 
will have to consider in framing a new Act, is how 
far seamen should be protected in the perilous em- 
ployment in which they are engaged, for though the 
Bill under consideration of the House deals with 
them, there is a danger that, shculd the Bill become 
law in the distant future, our sailors will have just 
cause to complain that their interests have been 
looked after in a rather half-hearted manner. 

The Employers’ Liability Act of 1880 is so sound 
a piece of legislation and has remedied so many 
abuses, that all who have the true interests of em- 
ployers and employed at heart will watch with 
great interest the progress of the new measure 
which, while leaving the law pretty much as it is, 
yet will have to modify and amend some of its pro- 
visions before it can pass as a really satisfactory 
solution of the very difficult question how to satisfy 
the fair demands of the workman withcut infringing 
the just rights of the employer. 








DYNAMITE SHELLS. 

Tue problem of throwing shells filled with high 
explosives is engaging the attention of artillerists 
all over the world, and it cannot be doubted that 
we are fast nearing the solution. The Zalinski air 
gun* led the way, and within the limits imposed by 
its size and the cumbrousness of its accessories, it 
is a success. In the absence of anything better it 
might be made to render good service in shore 
defence, and even if it failed in destroying the 
enemy it would have an immense moral effect. 
The German engineers have perfected a system of 
filling shells with gun-cotton, which is reported to 
be perfectly trustworthy, and to provide missiles of 
immense destructive power.t The French are 
experimenting with melinite, and appear to be 
taking it up in earnest in spite of the serious 
accidents which they have had with it. All 
the great powers are seeking for means to settle 
at one blow the long-drawn struggle between 
guns and armour, and even in countries which have 
no military reputation, inventors are at work to 
attain the same end, hoping to sell their produc- 
tions to the governments of more martial powers. 
In America very promising results have been ob- 
tained by Lieutenant James W. Graydon, late of the 
United States Navy, by the use of shells charged 
with dynamite and fired out of service guns with 
ordinary powder. It is well known that dynamite 
may be exploded by a sudden concussion, and that 
if it be substituted for the ordinary powder in a 
shell, there is a great chance of the gun being blown 
to pieces before the projectile can leave the muzzle. 
Lieutenant Graydon eludes this disposition of dyna- 
mite to explode prematurely by dividing the charge 
into a large number of small packets or pellets, each 
inclosed in an envelope of impermeable material. 
To still further isolate the contents of the packets, 
the interior of the shell is lined with a non-conduct- 
ing substance, such as asbestos, and is divided into 
compartments by partitions. The result of the 
arrangement is that the nitroglycerine cannot 
separate from the solid matter with which it is 
associated, or become more concentrated in one part 
of it than in another; the shock of the propelling 
charge is also modified before it reaches the explo- 
sive, the envelopes constituting an elastic cushion 
which softens the blow. 

The shell is provided with a percussion fuze, but 
to delay the explosion until the projectile has pene- 
trated deeply into the object against which it is 
aimed, the striker is seated upon a stiff spring of 
some length. This spring has to be fully com- 
pressed before the percussion powder is ignited, 
thus affording a minute fraction of time between the 





* See ENGINEERING, vol. xliv., page 427. 
+ Ibid., vol. xlv., pages 603 and 628, 





impact and the explosion. In this brief interval 
the shell can bury itself more or less deeply, bring- 
ing its disruptive action to bear within the actual 
substance of the target. From experiments made by 
officers of the United States army and navy, it would 
appear that the method of filling shells is perfectly 
effectual, at least we read of no failures in the reports 
rendered by them to their Government. The plan 
is certainly simplicity itself, and while it guards the 
dynamite against premature explosion, does not 
seem to reduce its shattering action when it is 
ignited by the fuze. 

Three sets of trials have been made of the Gray- 
don shells by or in the presence of United States 
officers. On August 1, 1886, some shots were fired 
from a 2.9 in. field piece at the Presidio, San Fran- 
cisco. A few days later, August 10th to 13th, three 
artillery officers proceeded to Fort Winfield Scott, 
and saw fifty-two shells fired with dynamite from 
asiege cannon of 44 in. in diameter. They re- 
ported that, in their opinion, Lieutenant Graydon’s 
claim to have invented a process of so charging a 
shell with dynamite that it can be fired from a gun 
in service, with the service charge of powder, had 
been fully demonstrated as far as the 44-in. gun 
was concerned. Two of the officers were convinced 
that the invention could be used with perfect safety 
in any gun in the service, and they all joined in 
recommending further experiments with the 8-in. 
rifle and the 15-in. smooth-bore gun. 

These preliminary trials seem to have impressed 
the military authorities, for we find the next being 
carried out in December, 1887, at Sandy Hook, 
N.J., on a large scale. They were made before the 
permanent Ordnance Board, composed of Lieut.-Col. 
Mordecia, Major Farley, and Captain Greer. The 
gun was a 7-in. Ames wrought-iron muzzle-loading 
rifle, weighing 23,000 1b. (10 tons), and the weight 
of the powder charge was23lb. The projectile was 
of steel, open at the rear, and closed with a bronze 
plug, the same general form as used in the service ; 
its weight was 122 1b., and the charge of dynamite 
221lb. The target represented a part of a turret 
with an embrasure ; it was 14 in. thick, built up of 
two layers of 7in. each. There were two plates in 
the front layer and two in the rear layer, the joints 
being horizontal, and being at different levels. 
The roof was an iron plate 3in. thick, weighing 12 
to 15 tons, and was secured to the turret by 1}-in. 
bolts and 2?-in. bolts. The following are the 
dimensions of the target : 

Height ... =P $2 : 10 ft, 2in. 

Length of section... eee aa ID 590 ys 

Thickness... AA ae Ph t 25; 

Weight of section gt 103 tons 

s9. root Si a pe 134 ,, 

- The first shot struck the target 24in. above the 
horizontal joint and 33in. to the left of the em- 
brasure. It was only a glancing blow, and the 
effect of the impact was comparatively small, the 
penetration being not more than 3in. But although 
the direct result of the shot was slight, the 
effect of the explosion was enormous, practically 
wrecking the turret. It is difficult to believe 
that any human being could have survived 
to work a gun in the turret, even supposing 
the arm itself had been left intact. The heavy 
roof was torn off and flung 25 ft. to the rear, the 
bolts all snapping as if they had been packthread. 
The two plates, which together made up the 
full thickness of the target, were separated to a dis- 
tance of 5 in., the bolts which held them together 
being broken. There was also a crack 10 in. 
long in the front plate and one 18 in. long in the 
rear plate. The second shot struck 16 in. below the 
first, and penetrated 3} in. It continued the crack 
made by the first shot upwards to the top bolt hole 
and downwards to the horizontal joint. This crack 
was now 5 ft. 2 in. long. Two small horizontal 
cracks were also made, and the rear plate was 
cracked from the embrasure to the bottom of the 
turret. The two plates, which were already 5 in. 
apart, were separated still further to the extent of 
7 in. Numerous bolts were also broken and dis- 
placed, and the turret was practically wrecked. 
On December 2, however, it was treated to a third 
shot, which struck it 12 in. below the horizontal 
joint and 3 ft. 4 in. to the left of the embrasure. 
This went completely throvgh the outer plate, and 
lin. into the inner plate. The outer plate was 
broken from top to bottom, and a piece measur- 
ing 2 ft, ll in, by 3 ft, 3 in. and weighing 
4000 Ib., was flung 18 ft. to the left of the target. 
The cracks in the rear plate were opened, five new 
cracks made about 9 in. long, and the plate oppo- 
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site the point struck, bulged out to the rear 3 in. 
The turret was practically destroyed, the. two 
thicknesses of wall were entirely separated, a large 
piece was torn off, and lay on one side, while the 
roof was flung a long way to the rear. All this 
havoc was wrought by three 7 in. shots. 

It appears probable that the United States 
Government will carry its investigations further, 
and will subject the Graydon shells to a series of 
tests which will fully demonstrate their capabilities. 
In the last session of the House of Representatives 
a joint resolution was introduced by Mr. Laird, 
authorising the Secretary for War to provide three 
guns and suitable targets for the purpose, and to 
spend 10,000 dols. in carrying out the trials. This 
resolution was read twice, and was referred to the 
Committee on Military Affairs before the House 
rose. But while the Americans have been experi- 
menting and considering, one European nation at 
least has decided that the Graydon shell is a very 
valuable invention. According to the Soir the 
French Government have purchased the patent 
rights for their own country for the sum of 100,000. 
During nextsummer we shall probably learn a good 
deal more about the effects of these dynamite pro- 
jectiles, for Mr. R. S. Lawrence, of Victoria Hotel, 

ondon, the holder of the European patents, is 
intending to give a series of demonstrations before 
the various military authorities. We may be sure 
that he will be asked to fulfil the most difficult con- 
ditions possible, and that the most vigorous proofs 
will be demanded of him of the safety of his shells 
both in use and in the store. The latter condition 
isas important as the former, if not more so, for 
while men are ready enough to run risks in action, 
they naturally enough object to deal with a material 
which may explode accidentally. 





SOCIETY OF TELEGRAPH ENGINEERS. 
THE discussion on Mr. Lant Carpenter’s paper on 
‘*Qcean Temperatures in Relation to Submarine 
Cables,” read before the Society of Telegraph 
Engineers on the 8th inst., and a synopsis of 
which we published on page 463 of our last 
issue, was opened by Mr. Alex. Siemens, who 
considered the communication of very great inte- 
rest. He had placed on the wall a diagram re- 
cording the secular variations due to temperature in 
320 knots of the Commercial Cable Company’s cable, 
the observations on which were made by Mr. F. 
Peacock, and extended over a period of three years. 
The core contained two conductors, which in deter- 
mining the resistance were connected in series, 
thus eliminating the effect of earth currents. In 
determining the insulation resistance the two con- 
ductors were in parallel. The observations on both 
the insulation and the conductors agreed qualita- 
tively, that is to say, the resistance of the insulation 
rose as that of the conductors fell and vice versd, but 
the average temperature deduced from one set of 
observations did not agree with that deduced from 
the other, because the temperature of the water 
was not the same throughout the whole 300 knots, 
and the law of variation of resistance with tem- 
perature was not the same for the insulation as it 
was for the conductor. The curves plotted for 
1888 and 1887 are almost identical, but that of 
1886, which was a cold year, is much lower than in 
the previous years. The maximum resistance 
occurs in the September and the minimum in the 
March of each year. A direct observation in 
the temperature in October, 1886, 120 miles out, 
showed the temperature of 52deg. Fahr. at the 
bottom, whilst the mean deduced from the re- 
sistance observations was 56 deg., showing the great 
effect of the warm shore water of the Bristol 
Channel. Mr. Jacobs had given him the average 
temperatures of five of the Atlantic cables laid by 
the speaker’s firm. Four of these cables show a 
mean temperature of 37 deg. Fahr. and one of 
38 deg. Fahr., figures somewhat higher than those 
given by Mr. Lant Carpenter as the result of direct 
observation, but as the shore ends of the cables 
were included the agreement is remarkably close. 
Referring to the Siemens electrical thermometer, 
Mr. Compton considered that this device had been 
used as much as its merits warranted. He thought 
there were some objections to the Miller-Casella 
thermometers, as they required very careful 
handling, and the indices might easily be displaced. 
For shallow water he preferred the capsizing ther- 
mometer, the catch being released by letting a 
leaden messenger slide down the sounding line. 
He thought, however, if such were used to any 


large extent their readings should be corrected by 
a-suitable table. 

Captain Wharton could only say a few words 
about the apparatus. The reversing apparatus re- 
ferred to by the previous speaker does not work 
well in deep water, but it was very rarely that the 
indices got shaken down in the Miller-Casella 
instrument. He was unacquainted with the Siemens 
apparatus, but did not think it would be suitable 
for the Navy, as there were no trained electricians 
on board. He had recently received a letter from 
Captain Aldridge, who was in charge of one of our 
surveying vessels in the Pacific, in which particulars 
were given of-a sounding near the Friendly Islands 
of 4430 fathoms. The thermometer in this case 
was brought up safely, and indicated a bottom 
temperature of 33.7deg. Fahr. Mr. John Bright 
stated that the resistance of the gutta-percha insula- 
tion varied with age, and there was a great differ- 
ence in the temperature coefficients of different in- 
sulators. 

Dr. Obach had made a number of experiments 
on the variation in the reading of a chemical thermo- 
meter caused by exposing it to pressure. Though 
only limited pressures were at his command, there 
was nevertheless a variation of considerable import- 
ance. After some observations from Mr. Mordey, 
Mr. Lant Carpenter briefly replied. 





THE IRONMONGERS’ IRON AND 
METAL TRADES EXHIBITION. 

THE annual exhibition of the iron and metal 
trades was opened at the Agricultural Hall last 
Monday. Though but a small exhibition but few 
of the exhibitors were anything like ready when the 
doors opened, and the sounds of the hammer and 
saw were plainly audible the whole of Monday after- 
noon. To this general state of backwardness 
Messrs. Pfeil, of Clerkenwell, were a gratifying 
exception, their exhibit being almost complete at 
the moment of opening the doors. This firm, in 
addition to a number of heavier machine tools, 
show a number of small foot lathes of high finish, 
very suitable for amateurs and private workshops. 
The chief novelty on their stand is a universal 
hand-power drilling machine, invented by Mr. R. 
G. Fiége, 46, Fitzroy-street, London, W.C., which 
we shall illustrate in an early issue and which we 
need therefore only notice briefly here. This tool is 
more particularly intended for smiths’ shops and 
similar situations, but contains some points that 
might advantageously be employed elsewhere. 
Its chief peculiarity is that the table is made in 
halves, which can be separated from each other 
by means of a right and left-handed screw, rotated 
by the handwheel shown in the engraving, and 
thus forms a very efficient vice in which both 
straight and tapered articles can be firmly 
gripped. The table can be raised or lowered by a 
vertical rack and worm gearing, or can be swung on 
one side, permitting large work to be dealt with. 

Near Messrs. Pfeil are a number of portable 
forges by Messrs. Aldays and Onions, Limited, of 
the Great Western Works, Birmingham. This firm 
have in some of these forges substituted a hand- 
driven Root blower for the ordinary bellows or fan, 
and with very satisfactory results. A larger forge 
to which the air is supplied in a similar way is also 
shown. 

Messrs. E. Jacobs and Co., of 105, Queen Victoria- 
street, E.C., show some wood-working and other 
machinery in motion, amongst which we were struck 
with ‘‘a hand and power wheeler,” intended for 
slotting wheel hubs to receive the spokes. The 
table is pivotted so that slots can be cut at any 
angle, and by means of a very pretty little device 
the machine can be used for drilling as well as for 
mortising. Amongst the other exhibits of this firm 
is Allen’s patent air propeller, a number of small 
engines and lathes of good design and workmanship, 
and some well finished bottle and rack and pinion 
jacks by the Société Alsacienne de Constructions 
Mécaniques. 

Mr. J. Stannah, of 20, Southwark Bridge-road, 
London, S.E., exhibits an hydraulic lift, but at the 
time of our visit the erection was not completed, 
and we consequently are unable to describe it. A 
number of standard hydraulic fittings, as required 
by the London Hydraulic Power Company, are also 
exhibited by this firm, in addition to Mr. Stannah’s 
well-known pendulum pump. 

Messrs. Le Grand and Sutcliffe show amongst 
other things specimens of their dwarf piles which 








would appear to be of almost universal applicability, 


as in addition to the purposes for which they were 
originally designed, 7.e., as the underground portion 
of tennis poles, tent poles, telegraph poles, scaffold 
poles, &c., they have, we are informed, been used 
as battering rams for the demolition of walls and as 
seats. 

The gas engines exhibited are nearly the same as 
at the Brewers’ Exhibition, though Messrs. Crossley 
Brothers are no longer represented. A new engine 
called the Albion gas engine is, however, exhibited 
by Messrs. .Hartley,, Arnoux, and Fanning, Cali- 
fornia Engineering Works, Stoke-on-Trent. On 
asking the attendant at the stand for particulars of 


‘this engine, we were informed ‘its main peculiarity 
was. ‘‘ that it consumed less gas than any other 
engine.” . This gentleman is evidently new to the 


gas-engine business, or he would long ago have 
ceased to regard the above as anything out of the 
way, since judging from the statements of many 
makers this appears to be the chief distinguishing 
characteristic of all gas-engines. 

Some fine specimens of delta metal-work are 
shown, including some portions of the shell of a 
torpedo. The Blackwall Galvanised Iron Company, 
Corbet-court, London, E.C., show some remarkably 
exact imitations of marble and granite pedestals, 
made from galvanised iron, and in art metal-work 
several firms are represented, the most striking 
exhibit being by Mr. A. C. Hamilton, 14, Griffin- 
street, York-road, S.E., who has erected on his 
stand a small house supposed to represent the 
Quintin Matsy forge, though the furnishing of the 
interior of the building is not calculated to keep 
up the illusion. Some of the wrought-iron work 
shown both at this stand and elsewhere is very 
good. Among the minor exhibits may be men- 
tioned a display of American tools by Mr. H. Mun- 
zing, 199, Upper Thames-street, London, E.C., in 
which the stocks and dies for pipe-screwing were 
especially good, and some Russian lubricating oils 
by Messrs. Blumann and Stern, of 43, London Wall, 
London, E.C. 





THE PARIS EXHIBITION. 

Wir the commencement of winter special diffi- 
culties attend the rapid execution of all kinds of 
constructive works and the Paris Exhibition is no 
exception to the rule. Happily, the month of 
October was exceptionally fine and favoured the 
rapid progress of all the buildings. At the present 
time, throughout the works, with but few excep- 
tions, the workmen can continue operations under 
cover, and a visit that we made a few days ago to 
the Champ de Mars showed us a state of activity 
and progress which precludes any idea of delay. 
The Eiffel Tower has been completed to a height of 
573 ft., and has been brought to a point where the 
columns converge to form the final story; there 
remain now about 400 ft. to reach the summit, and 
though it is true that the growing elevation and the 
approaching cold weather will render the work more 
difficult, the undertaking of M. Eiffel to proceed at 
arate of eleven metres a week, will doubtless be 
fulfilled ; thus we can reasonably hope that the 
structure will be completed in eleven weeks, that is 
to say by the end of next January. There will 
then remain three months for supplemental work, 
painting, decoration, &c, In the mean time, whilst 
a number of workmen are occupied at the top, 
others are busy finishing the ironwork at the base. 
The framing of the large pavilion which will 
occupy the platform on the first story is well 
advanced. 

Access to the Pont d’Jena has been forbidden to 
the public since several weeks, and the quay on 
the left bank of the Seine is also closed, except 
for the narrow sunk roadway that was made in 
1878. The ground is thus entirely reserved to the 
workmen, and large numbers are now busy con- 
structing the Exhibition railway which will con- 
nect the Champ de Mars with the Esplanade de 
Invalides and with the lines running into the 
station on the Quai de Grenelle which was made in 
1878 for the accommodation for the last Exhi- 
bition. 

The series of interesting buildings designed by 
M. Garnier, and placed along the quay at the foot 
of the Eiffel Tower, to illustrate the history of 
human habitation, is now completed excepting for 
some supplemental work and decoration. 

The two great galleries of the Fine Arts and of the 
Liberal Arts are finished so far as heavy work is 
concerned. The walls of the latter, which is the 





more advanced of the two, are now being covered 
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with the terra cotta panels, and more than half of 
the mosaic work on the dome is finished ; on the 
other hand the two small domes facing the quay 
are scarcely yet commenced. The Fine Arts 
Gallery is very nearly as forward. The great 
central entrance to the buildings which will con- 
tain the exhibits of miscellaneous industries is so 
far advanced that there is little more than the 
decoration to be done. As for the galleries them- 
selves the greater part of the flooring is laid, and 
most of the partitions are in place; the light 
screens which will serve to mark the separation of 
classes are being erected. 

Outside, the galleries which surround the central 
garden, and which will be devoted almost entirely 
to restaurants, is being decorated with a plaster 
frieze, covered with very elaborate ornamentation, 
that cannot fail, when it is gilded and coloured, to 
be a striking feature in this part of the Exhibition. 

The vast ‘machinery hall is now covered in and a 
large number of art workmen, employed by MM. 
Rubé, Chaperon, and Jambon, the well-known 
Paris decorators, are painting on great panels of 
canvas, the shields and arms of the principal towns 
of France, with designs illustrating the progress of 
industry. These panels will be placed along the 
side walls of the nave; twenty of them are already 
in position. 

It will be seen from these few words that, so far 
as the Champ de Mars is concerned, everything is 
going on with surprising rapidity. A great number 
of smaller buildings of which we have not spoken, 
are also being constructed. The handsome balus- 
trades which will inclose the central garden on each 
side, have been in place for a long while ; they will 
mark the positions of two broad avenues in front of 
the Fine Arts and the Liberal Arts Galleries. 

The works in the garden of the Trocadero have 
only been very recently commenced. The park has 
been inclosed by fencing, though the public is still 
admitted to it. What will have to be done here, 
however, will be comparatively very unimportant, 
being confined to the erection of several light build- 
ings, greenhouses, and pavilions, the completion of 
which will be easy and rapid. Fronting the garden 
of the Trocadero, upon the edge of the quay, the 
Administration of the Ponts et Chaussées is build- 
ing a broad platform in masonry, which will be 
permanent, and which will serve next year to re- 
ceive the Maritime Exhibition. The exterior of 
the great panorama which is being built by the 
Compagnie Générale Transatlantique is finished. 

The agricultural galleries have long been ready 
for the decorating work, Finally the buildings on 
the Esplanade des Invalides—light structures in 
wood and plaster—are, with the exception of that 
of the War Department, in the last stage of com- 
pletion. The exterior decoration and internal 
arrangements alone are wanting. There are still 
six months to pass before the Exhibition will be 
opened. As will be seen by what we have said, 
the work yet remaining to be done is of a secondary 
character, and for the most part can be carried on 
under shelter from cold and bad weather ; no doubt, 
therefore, can exist as to the entire completion of 
the Exhibition by the end of next April. Even at 
this late hour there are yet persons to be found who 
maintain that everything connected with next year’s 
Exhibition is in a deplorable condition of back- 
wardness. A walk through the Champ de Mars at 
the present time is the best means of refuting this 
groundless calumny. 








LITERATURE, 


The Clyde, from its Source to the Sea, its Development as a 
Naviyable River, the Rise and Progress of Marine Engi- 
neering and Shipbuilding on its Banks, and the Leading 
Historical, Geological, and Meteorological Features of 
the Clyde Valley. By W. J. Miutar, C.E. London; 
Blackie and Son. 

Nature endowed the Clyde valley with mineral 

wealth as well as beauty; genius, aided by the 

scientific discoveries of successive generations, com- 
bined with perseverance under all difficulties, has 
enabled the Clydeside people to take full advantage 
of the possibilities which that wealth placed within 
their reach, and the district has thereby been made 
prosperous and the river one of the leading mer- 
cantile ports in the country. Indeed the benefits 
which have resulted from the labours of the people 
on the Clyde, have extended far beyond the limits 
even of this country, and all generations participate 
in them. A book, therefore, which purports to trace 
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the rise and progress of marine engineering on the 
banks of the Clyde should be a work of more than 
local interest. Mr. Millar: has not attempted to 
produce simply a history of marine construction, 
but has, according to his preface, tried ‘‘ to convey, 
in acondensed form, a general idea of the river,” 
and he devotes much attention to the development 
of the Clyde as a navigable river, and gives a 
narrative descriptive of Glasgow. 

The sixth chapter is really the most important 
one in the work, as it deals with ‘‘ The River,”’ its 
development, and shipbuilding history. The former, 
as in the explanatory title, is placed first, and steam 
navigation second. It is hard to tell which is the 
more important, or the more dependent on the 
other ; the two are linked together in indissoluble 
bonds and have grown thus; but to judge of the 
relative attention devoted to the subjects, then the 
second should have been first, especially in the 
title, as almost two-thirds of the book are taken up 
with affairs connected with naval construction. The 
chapter begins with a short narrative of the schemes 
carried out for the improvement of the waterway 
to Glasgow. Looking at the river in its present 
condition, with such vessels as the City of New 
York sailing from the harbour of Glasgow, it is im- 
possible to realise the state of matters fifty years 
ago when the banks at Broomielaw ‘‘ were literally 
covered with broom—hence its name—while the 
stream was scarcely deep enough to float a herring 
buss” (page 115). Indeed, many people still living 
remember when they could wade across the harbour 
of Glasgow, and when salmon-fishing was carried 
on with success along its banks. What proposals, 
too, were made to enable large ships to float up the 
river! In 1769, ‘‘ ingenious cm were devising 
schemes whereby the river could be made available 
for the passage of larger vessels. One of these was 
to place large waterproof bags at the side of the 
vessel so as to float her up higher towards the sur- 
face |!” Mr. Millar narrates briefly the steps taken 
by Smeaton, Watt, Golborne, Telford, Rennie, 
Walker, and the present capable engineer, Deas, 
and describes the results attained by the adoption 
of their measures. Golborne went on the principle 
of ‘assisting Nature when she could not do her 
own work, by lifting the stones and hard gravel 
from the bottom of the river where it was shallow, 
and by contracting the channel where it is worn too 
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best method adopted. The author, before depart- 
ing from the subject, contrasts the Clyde with 
other rivers, and shows himself more than a chro- 
nicler of facts by revealing his training as a civil 
engineer. 

In treating of the ‘‘ Rise and Progress of Marine 
Engineering and Shipbuilding” on the Clyde, Mr. 
Millar gives a great amount of information, par- 
ticularly in reference to early steamers. Beginning 
with Papin (1707) he describes the various steamers 
built and gives the results of their trials—the boat 
tried on Dalswinton Loch, the Charlotte Dundas 
(of which an illustration is given), the two Comets 
(of the first of which there is a profile, plan and 
section, with illustration of engines), Elizabeth, 
Clyde, Industry, which is still in existence, although 
decaying, Trusty, and so on through the many suc- 
ceeding triumphs until 1821, when the Eclipse and 
Superb were built. At this stage the writer 
remarks ‘‘we had reached the point when steam 
navigaticn on our coast might be considered com- 
pletely and efficiently established.” The Superb is 
contrasted with the Etruria, and reference is made 
to the revolution in the Atlantic trade at that time. 
With this exception nothing is said of very recent 
developments. There are also notices of the im- 
provements on the marine engine by Watt, of the 
work of Robert Napier, John Robertson, and 
Henry Bell, excellent portraits of these gentlemen 
being reproduced by woodcuts. Recent develop- 
ments of the steam engine are also dealt with, 
Elder’s compound and the triple and quadruple ex- 
pansion principles being referred to, but only in a 
casual way. Here it might be interesting to offer asa 
typical example of the treatment of such subjects 
the following paragraph, which needs no com- 
ment : ‘* The whole question of economical working, 
in a word, depends upon the amount of effective 
work which can be obtained from the coal con- 
sumed, So that, not only is the engine subject to 
further improvement, but also the boiler and fur- 
nace. Combustion by forced draught, &c., are all 
elements in the question, From the combustion of 
1 lb. of coal about 14,500 thermal units should be 
obtained. Roughly speaking, this energy may be 
stated to be coeniel as follows: In the triple- 
expansion engines as now used at sea we may take 
14 Ib. of coal consumed per hour as equivalent to 
one horse-power ; but as one horse-power represents 
33,000 foot-pounds of work done perminute, then the 
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total work done by the combustion of the 141b. of coal 
in one hour is 33,000 x 60=1,980,000 foot-pounds. 
But it can be shown that from the combustion of 
1 1b. of coal 14,500 thermal units should be ob- 
tained, and consequently from 14 lb. 21,750 thermal 
units, which multiplied by 772 (the mechanical 
equivalent of heat) gives 16,791,000 foot-pounds of 
work done in the hour ; if, therefore, we compare 
the work actually done with the work which should 
be done if all the coal energy could be converted 
into useful work by the engine, we have this ratio : 
1,980,000 or only a little over one-ninth of the 
16,791,000” 

energy expended.” (Page 228.) 

Of the section of the work dealing with ship- 
building and marine engineering we frankly admit 
we expected much; and must confess disappoint- 
ment. There is, as we have already stated, a great 
amount of information; but its classification is 
defective. For instance, marine construction has 
two headings—steam navigation and steam ship- 
ping, the intention having evidently been to 
write of shipbuilding and marine engineering 
separately. The result is that there is much over- 
lapping, which would not have occurred had both 
articles been combined and been made a connected 
narrative. An index, if there had been one, might 
have made up partly for this.deficient classifi- 
cation. 

The progress of shipping is dealt with in a sepa- 
rate chapter, there being short historical sketches 
of the Burns, Allan, and Anchor lines, with some 
details of the first Atlantic voyages and of the ship- 
building trade. Chapter V. is devoted to an his- 
torical and descriptive article on the City of Glas- 
gow. In this narrative, extending to about 70 
pages, there are many amusing stories. Old Glas- 
gow is contrasted with the city of to-day and the 
customs of past generations with those of the pre- 
sent. Buildings, institutions, charities, population, 
and area, are all described, while civil engineers 
will find such subjects as bridges, the water supply, 
parks, &c., dealt with in a manner specially accept- 
able to them. The commerce and industries of the 
district have a chapter to themselves. There are 
also chapters describing the scenery of the Clyde 
and its tributaries. The historical chapter is a fair 
epitome of the history of Scotland. The other 
subjects dealt with are Geology, Meteorology, the 
Defences of the Clyde, Yachting, and Lighthouses. 
It only remains to be added that there are a large 
number of illustrations, carefully drawn by D. 
Small and John Blair, and that the letter-press is 
by Messrs. Blackie and Sons—a guarantee in itself 
of its excellence. 
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NOTES. 

SHIPBUILDING ON THE Don. 
ENGINEERING progress in South Russia still con- 
tinues, notwithstanding the stagnation in the north. 
Telegrams from Rostoff-on-the-Don announce that 
a few days ago the keels were laid there of the first 
two steel steamers constructed on that river. One 
is intended torun on the Don and the other is for a 
service of steamers to be established between the 
Don andthe ports of the Black Sea. Lyingclose to the 
iron and coal districts of the Donetz, it is considered 
that the shipbuilding industry stands a good chance 
of firmly establishing itself at Rostoff. It is note- 
worthy that the first war vessels constructed in 
Russia were built by Peter the Great on the Don. 
After he had forced an opening for Russia in the 
Baltic, however, his naval operations were trans- 
ferred to Cronstadt, and the shipbuilding industry 
on the Don speedily perished. The present is the 
first attempt since to revive it. 


Untann's Pocket ALMANACK FOR ENGINEERS. 
This almanack has reached its fifteenth year, and 
the last editien now before us contains considerable 
improvements in its contents. Several sections, 
particularly those on chains, friction wheels, steam 
boilers, and others, have been enlarged, while 
the chapters treating on brewing, distilling, and 
sugar manufacturing, have been largely re-written. 
Tables of weights and measures have been re- 
vised and augmented, and altogether the author 
has brought this handy and useful engineer’s 
pocket-book up to date. The illustrations are 
necessarily small, but they could be improved in 
clearness. Although there are several similar works 
in the German market which contain in a handy 
and compact form, a quantity of information useful 
to the engineer in his daily occupation, it evidently 
pays the publisher, Mr. Gerhard Kiihlmann, of 
Dresden, to issue Uhland’s Almanack annually at 
the moderate price of 3s. 


THE TELEPHONE IN THE MIDLANDS. 
The National Telephone Company, Limited, is 
placing its subscribers at Nottingham in telephonic 
communication with Birmingham, Leeds, Man- 
chester, Liverpool, and Lancashire and Yorkshire 
generally. The company also proposes to establish 
telephonic communication between Nottingham 
and the metropolis and certain points in the 
southern counties. On Monday communication was 
opened between Nottingham and Derby, and Bir- 
mingham, and a person speaking at the Birmingham 
Exchange was heard distinctly at the Nottingham 
Exchange in Thurland-street, although the distance 
between the two places is about 65 miles. The 
National Telephone Company is also about to carry 
a trunk wire from Nottingham to Coventry, where 
by arrangements it will unite with the wires of the 


By this means communication will be facilitated 
with London and other large towns. A trunk 
wire is also in course of erection between Notting- 
ham and Sheffield; this wire will also establish 
communication with such intermediate towns as 
Clay Cross, Alfreton, Chesterfield, &c. 


Coat In FRANCE AND BELGIUM. 

It is of some interest to trace the movement of 
coal in France and Belgium during the first eight 
months of the last two years. The imports of coal 
into Belgium to August 31 this year amounted to 
641,750 tons, as compared with 651,448 tons in the 
corresponding period of 1887. Of the coal imported 
into Belgium in the first eight months of this year, 
213,379 tons came from Germany, 152,830 from 
Great Britain, 122,478 tons from France, and 
153,002 tons from the Low Countries, The imports 
of German coal into Belgium are increasing, while 
those from Great Britain and the Low Countries 
are decreasing. The exports of coal from Belgium 
to August 31 this year, amounted to 2,495,375 tons, 
as compared with 2,788,088 tons in the correspond- 
ing period of 1887. The exports of Belgian coal to 
France to August 31 this year, were 2,223,590 tons, 
as compared with 2,471,268 tons in the correspond- 
ing period of 1887. The imports of coal into France 
in the first eight months of this year are returned 
at 5,115,135 tons, as compared with 5,260,336 tons 
in the corresponding period of 1887. English coal 
was imported by the French to August 31 this year, 
to the extent of 2,245,155 tons, as compared with 
2,241,157 tons in the corresponding period of 1887. 
The exports of coal from France in the first eight 
months of 1888, amounted to 350,435 tons, as com- 


of 1887. Of the coal exported from France to 
August 31 this year, 116,853 tons went to Belgium, 
yore tons to Italy, and 73,797 tons to Switzer- 
and. 


PROPOSED RAILWAY THROUGH THE WEST 
HIGHLANDS OF ScoTLAND. 

The statutory notices have been given this week 
intimating that there is to be promoted in the next 
session of Parliament a Bill to authorise the con- 
struction of a railway through the West Highlands 
of Scotland, opening up a part of the country at 
present practically inaccessible for the greater part 
of the year, and where, during the summer months, 
the sound of the horn of the post-chaise is alone 
heard. The commencement of the line is at the 
terminus of the North British Railway at Helens- 
burgh, and from thence it passes up the eastern 
shore of the Gareloch and of Loch Long to Tarbert. 
Thence the line glides along the western shore of 
Loch Lomond under the brow of Ben Vorlich. The 
railway passes through the romantic Glen Falloch, 
the ‘* source” of the Queen of Scottish Lakes, and at 
Crainlarich the new way crosses the Oban Railway. 
Passing through the southern part of Glen Dochart, 
close by the Loch, the route, which has thus far 
been due north, turns north-westward—vid Tynd- 
rum, over ‘*Glen Orchy’s proud mountains,” to 
Inveroran and Loch Tulla. Keeping the valley of 
the Tulla, the railway crosses Rannoch Muir, and, 
passing the southern point of Loch Ericht, descends 
by Glen Treig on the east side of the lake of that 
name, and vid the valley of the Spean to the foot of 
Ben Nevis, Fort William, which will be the 
terminus of the main line. There will be two 
branches—one to Loch Lochy, which forms a part 
of the chain of the Caledonian Canal ; and the other 
vid Loch Eil to Arisaig on the seaboard. The line 
therefore passes through parts of the counties of 
Dumbarton, Argyll, Perth, and Inverness. It 
extends to pM. of 100 miles, and is promoted 
by the proprietors in the district. Those who have 
had opportunities of viewing and appreciating the 
Ay land of the mountain and the flood” will readily 
agree that the scenery en route is grand in the truest 
sense of the term. Owing to the modes of con- 
veyances at present it is not easily reached. With 
railway communication it is believed the prosperity 
of the people would be materially advanced. At 
present there are only two lines “tapping” the 
western seaboard north of the Clyde—at Oban and 
Strome Ferry, which latter is a branch from Inver- 
ness. With this new line the fishing industry of 
the Highlands—at present in a depressed state— 
would be developed, for the fishing stations in a 
large area would be brought into more direct com- 
munication with the markets, 


Tue RESIGNATION OF THE Russian MInistTER OF 
RalLways. 

In consequence of the clamour raised in Russia 
at the accident to the Ozar, Admiral Possiette has 
been compelled to resign an appointment, the 
twenty-fifth anniversary of the holding of which 
was only quite recently celebrated at St. Peters- 
burg; the Czar himself personally visiting the 
minister in his own home to offer his congratula- 
tions. How deep has been the confidence enjoyed 
by Admiral Possiette may be gathered from the 
fact that he is the only minister of the late Czar’s 
régime who was allowed to remain in office when the 
present Emperor came to the throne. As most of © 
the Russian railways date from after the Crimean 
War, the autocrat Nicholas having an aversion to 
locomotives, it may be said that practically the 
Russian railway system has come into existence 
during the tenure of office of Admiral Possiette. 
We know of no other instance where the railway 
network of a country, spread over aterm of twenty- 
five years, has been developed under one man. A 
naval officer afloat until within a year or two of be- 
coming Minister of Railways, Admiral . Possiette 
brought no special qualifications for the post, nor 
was he personally a man of remarkable capacity, 
being, indeed, quite a mediocrity. However, he 
was deeply trusted by the late Emperor, and had 
the accident not happened to the present one at 
Borki, he might have retained his post for several 
years tocome. Yet over and over again charges of 
maladministration have been brought against his 
department, and the breakdown of the service 
during the Russo-Turkish war nearly led to his 
downfall. However, he weathered the revelations 
of the Baranoff Commission, and survived the con- 
flict that arose between him and General Annenkoff 
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haps one reason of his long retention of power is 
the fact that he has been always looked upon as a 
particularly honest man, and in Russia this is a 
merit that always has greater weight with the 
Emperor than is customary abroad, where honesty 
is regarded as so natural in high officials that it is 
no remarkable qualification to possess it. All the 
same, the railway administration has long been 
considered anything but pure, and it is this circum- 
stance, driven home to the Emperor by the defects 
of the Koursk-Kharkoff Railway, that has led to 
General Possiette’s retirement, In all likelihood 
the change will lead to reforms which for some 
time past have been vainly advocated, and may 
perhaps hasten the State acquisition of railways—a 
measure General Possiette has almost stood alone 
in deprecating. 


New WEstTMINSTER SOUTHERN RAILWAY. 


This new enterprise in the province of British 
Columbia is of more than local importance, and 
running from the Fraser River to Seattle in Wash- 
ington Territory of the United States, completes 
the Pacific Coast Railway from Mexico to Canada. 
New Westminster on the Fraser River was formerly 
the capital of British Columbia, when the Island 
of Vancouver was a separate province, but when 
the two were merged into the one province it lost 
this distinction in favour of Victoria, the more im- 
portant city of the two, and formerly the island 
capital. When the Canadian Pacific Railway was 
diverted from the Fraser River Valley (by which it 
passes through British Columbia), and carried across 
the Pitt Marshes to Port Moody for a terminus, 
New Westminster was again left out, and lost the 
terminal advantage that seemed to belong to it as 
the best situation near the mouth of the Fraser, 
while when the Canadian Pacific Syndicate extended 
their line from Port Moody to the new city of Van- 
couver, and exerted all their influence to make 
this the great city of the West, New Westminster 

ot a third set-back, from which it will have some 
difficulty to recover. Aroused to the necessity of 
making every exertion to save the remains of their 
business from being diverted either to Victoria or 
Vancouver, the old community have taken hold of 
this new railway scheme, and as they have lost the 
Fraser River trade and the terminal advantages of 
the transcontinental railway, are taking the best 
means to secure the southern outlet from the pro- 
vince. They have accordingly liberally bonused 
the new scheme. They gave the company 150,000 
dols. for the road, 75,000 dols. for a ferry across the 
Fraser, and 75,000 dols. for their locomotive and 
car shops, which must be built within or in the 
vicinity of the city on the north side of the Fraser 
River. Considering that the rateable property of 
New Westminster by the last assessment was only 
862,511 dols., this bonus equals more than one- 
third of the total valuation, and seems exceedingly, 
perhaps imprudently, liberal, but it is looked upon 
as a necessary investment, and the only means 
by which the city can retain its position. It is 
intended ultimately to bridge the Fraser, and for 
this a further bonus is promised, but as the river 
is 90 ft. deep and very wide, this for the present is 
postponed, and the trains are to be crossed by a 
ferry. The New Westminster Southern will be 
126 miles long from the Fraser River to Seattle, of 
which about 30 miles is in British Columbia and 
the remainder in the United States. The line runs 
through a wonderfully rich country. It is heavily 
timbered, 12,000 million feet of lumber being, it is 
estimated, within the two and a half miles belt of 
land donated to the railway. The company has 
also secured some valuable coal lands, with two 
known workable seams of coal, each 3 ft. 6 in. in 
thickness, and they have immense beds of iron ore 
said to be 156 ft. in thickness and assaying 56 per 
cent. of iron, practically inexhaustible, on their 
freehold. The agreement with the city of New 
Westminster was signed September 5th, and pro- 
vides that work shall be commenced within 
thirty days, be completed to the Boundary in twelve 
months, and to Seattle within four years. At the 
end of the month the whole distance to the Boun- 
was cleared of its timber, and the right of 
way had been secured, the contract for the grading 
was let, and the contractor expects to have the 
rails laid on this section by the end of March next. 
The whole of this is much against the interest of 
the Canadian Pacific Railway, who are now survey- 
ing a parallel route to start from Vancouver, and 
missing New Westminster to cross the Fraser at 
Sea Island, about five miles further up the river. 





CIVIL ENGINEERS IN INDIA. 
To THE EpiToR OF ENGINEERING. 

Srr,-—The article on ‘‘ Civil Engineers in India” in your 
issue of June 1st, while it gives valuable testimony to 
the services of the civil engineers, has in the last part 
created a feeling of hemp Sha mC that the precise 
nature of their grievances should not be unders » even 
by the leading engineering journal. 

Do the civil engineers attack their military brethren? 
I do not think an examination of the records of the 
Defence Committee would substantiate this accusation. 
They have only asked that as they do the same work and 
possess the same qualifications they should receive the 
same emoluments; and the extracts from official corre- 
spondence given below will show that both the Secretary 
of State and the Government of India recognise this 
claim as only just. 

Now, how can this claim constitute an attack upon the 
Royal Engineers, or injure them in any way? The only 
possible point upon which such a statement can be based 
is the item of ‘‘net military pay,” which the civil engi- 
neers knew perfectly well the Royal Engineers serv- 
ing the Government of India in the Public Works 
Department had sufficient interest to retain, in spite of 
any orders from the Secretary of State, and therefore 
any equalisation in this respect must be upwards, ‘not 
downwards, and nothing in the position of the Royal 
Engineers was imperilled. The printed documents of the 
Civil Engineers’ Committee distinctly disavow the wish 
to deprive the Royal Engineers of this item, but still 
claim an equality of pay on the faith of repeated pro- 
mises. 

The civil engineers are certainly jealous of the Royal 
Engineers possessing all the administrative posts and in- 
fluence, because they naturally cannot take much interest 
in the grievances of a body outside their own corps. The 
Royal Engineers have little difficulty in getting any 
grievance of their own redressed, witness the grant of 
staff corps pensions in 1886, and the adjustment of date 
for commencement of service in 1888, so it is only reason- 
able to assume that the same interest displayed in the 
affairs of the civil engineers in the department they 
govern would have obtained for them ere now concessions 
the desirability of which has never been denied. 

I do not then quite follow the logic of the Indian 
official quoted in your article. He go to say that the 
civil and the military Public Works Department should 
join together to have that department raised to the status 
of the *‘ covenanted ” service. 

The civil engineers are more moderate in their aspira- 
tions. They simply ask a fulfilment of repeated and 
definite promises to be treated like others who do the 
same work. And if their military brethren who happen 
to have the power do not assist them to attain this, 
without any injury to themselves, what reasonable pro- 
spect is there of combination on their part for still higher 
aims ? 

How has a full supply of engineers at the present rate 
of pay and pension been hitherto obtained? Simply from 
the fact that candidates in England still suppose 10 rupees 
are as see as a pound sterling, as advertised by the Secre- 
tary of State even after its value had fallen by one-sixth ; 
and because if they do know the disabilities of the service 
they are about to enter, they suppose on the faith of the 
promises referred to above that they will shortly be re- 
medied. But this state of belief will not last much longer. 

It is not true that there was any agitation against Sir J. 
Browne simply because he was a military man. A great 
deal was written about the extravagance of the Sind 
Pishin Railway, and the name of the chief was naturally 
associated with it. Nor is it clear how the honour con- 
ferred upon him is an earnest of better days for the civil 
engineers. Are we then to understand on the authority 
of a ‘‘ distinguished Indian official” that because the Royal 
Engineers have had improved sterling pensions granted to 
them, the civil engineers may expect then also? If this 
be the case, it is a pity that the Government of India did 
not simply gazette these rules as applicable to the 
‘* European engineers of the Public Works Department” 
instead of to Royal Engineers only. 

Who in the Public Works Department are to present 
the “‘united front” spoken of in the article? The civil 
engineers only ask that all members shall receive the 
same treatment. This seems to promise union. Do the 
Royal Engineers then wish this to be refused? It cannot 
injure them, nay, is actually to the advantage of the 
pong members of the corps, since promotion is blocked 

cause no civil engineer can retire, unless compelled, on 
a pension that has every prospect of touching half its 
nominal value. 

T trust, Sir, that in the interests of simple justice you 
will be able to spare sufficient of your valuable space to 
insert this unavoidably lengthy letter, as well as the table 
of difference in treatment of the two branches, for the 
matter is most important to all intending to enter the 
department. 

Putting together the promises and the present state of 
affairs, who shall say that the civil engineers are raising 
anoutcry about nothing? We simply say to Government, 
** Fulfil your repeated promises, weask no more.” 

India, October, 1888, C.E. 


Extract from Circular No. 84, Government of India 
Public Works Department, dated Simla, October 6, 1869 : 

3. ‘*The Government of India unreservedly declares its 
complete confidence in the body of civil engineers in its 
service. It has long been, and continues to be, the desire 
of the Government of India to ise their merits and 
just claims as fully as those of any class of its officers ... 
the Government of India has lately had before it proposals, 
which it is hoped will take early effect, for improving 
their position generally, and placing them in respect to 


the emoluments on precisely the same footing as all other 
officers employed on the same duties,’ 

Extract from No, 119 Public Works, dated November 30, 
15 from the Secretary of State to the Government of 

ndia : 

3... . “It cannot fail to conduce to better harmony 
between the military and civil branches of the establish- 
ment if whatever advantages are accorded to the members 
of one, on first entry, should be accorded to both.” 

4. . . . ‘and I would further wish you to consider 
whether there ought not to be only one scale of salaries and 
allowances for all members of the service, both civil and 
military.” 

Extract from Government of India, No. 43, Public 
Works, dated March 28, 1870, to Secretary of State : 

16. . . . “‘wehavealready recommended the equali 
sation of the pay of the civil and military branches of the 
department, and we are gratified to find this proof that 
Her Majesty’s Government are likely to receive that pro- 
posal favourably. On this point we only add that we 
shall be glad to see some plan adopted by which the fur- 
lough allowances of civil engineers shall be equalised with 
those of military officers in the Public Works Depart- 
a and so far as practicable their advantages of pension 
also. 


Comparative Advantages of the Civil and Military Members, 
Indian Public Works Department. 
Royal. ENGINEERS. Civil ENGINEERS. 

(a) Need not elect for Indian No corresponding antage 
service till they have tried four are possible. 
years in the country. 

(b) After electing for con- Ditto 
tinuous service in India they 
can exchange with officers at 
home or obtain appointments in 
other than the Public Works 
Department. If retired from 
Military Department can still 
remain in India in civil employ. 


ditto 


(c) Service for pension is from 
date of first commission includ- 
ing all service on half - pay, 
effective or retired list, at home 
or elsewhere, alse the two years 
training at Chatham. 

(d) Three years British ser- 
vice, in addition to all leave out 
of India, however long, counts 
as service for Indian pension. 

(e) Draw the following addi- 
tions to the civil pay of their 
grade: 


Lieutenant .. 

Captain 

Major sie -. 180 

Lieutenant-Colonel 243 8 

Colonel i .. 304 6 

(/) Draw on furlough a mini- 
mum of 250/., and in executive 
grades 500/. 


(9) Have a widow and or- 
phans’ fund. 
(A) Pensions as under. 


20 years’ service 
” ” 
” ” 


28 
82 ” ” 


Counts from date of leaving 
Cooper’s Hill, and includes at 
most one year’s English training. 


A maximum of four years 
enly out of all leave counts dur- 
ing thirty years’ service. 


Half average pay of last three 
years without minimum at cur- 
rent exchange. Some officers 
after ten years’ service would 
now get 180/., and the maxi- 
mum an ex-engineer can draw 
is 380/. 

Have a provident fund. 


Pensions as under, at current 
rate of exchange, with a pro- 
bable further diminution. 

20 years Rs, = 2601. 
SB .% os 5000 Re. = 3337. 
tno corresponding pension. 

But an addition of 1000 Rs. 
(662.) and 2000 Rs. (133/.) for 
three years’ service as superin- 
tending and chief engineer re- 


spectively. 





CONTINUOUS BRAKES. 
To TRE EpiTor OF ENGINEERING. 
S1r,—The Board of Trade return relating to continuous 





brakes for the six months ending June 30 has recently 
been issued, and shows that at last the companies are 
coming to the conclusion that brakes must be ‘‘automatic” 
in their action. The following summary will show the 
present state of the brake question : 
Engines. Vehicles. 
Amount of rolling stock fitted with brakes 
fulfilling the conditions of the Board of ales 
072 


1,£06 


28,063 
11,728 


Trade .. 5% i r o oe 
— fitted with brakes which do not 
‘uu wa i “% a ¥ as 
Amount of stock fitted with apparatus for 
working brakes, or with through pipes 


7,912 
667 4,853 


Total stock therefore : 8,984 52,556 

From these figures it will be seen that, out of a total of 
8984 engines and 52,556 carriages, &c., only 3072 engines 
and 28,063 vehicles are fitted with brakes which even 
appear to fulfil the Board of Trade conditions. hininih 

Parning to the question of failures and delays, it will 
be found that there was no case under Class 1, 

Under Class 2—failure or partial failure to act under 
ordinary circumstances to atop a train when required— 
49 cases are given: 

Simple vacuum 37 
Westinghouse re be és os , os 7 
Automatic vacuum éo us oe oe . 4 
Chain brake .. a% as Re és bs re 1 


Total .. re 


only .. ae Ss os me i 3,839 
Amount not fitted either with continuous 
brakes, apparatus, or pipes ts 


SY niheKiarad 49 

Under Class 3—delay in the working of trains in con- 
sequence of defects in or improper action of the 68, 
or a or inexperience of servants—630 instances are 
recorded : 
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Westinghouse es ‘ oe ee ee ee 821 
Automatic vacuum és ee od oe -. 249 
Simple vacuum... be se is ae ve 56 
Chain brake .. se pe ee oy Pr ae 3 
Steel,M*Innes... ee ee ee os oe 1 


Total .. ae os a i -- 630 

The return gives the details relating to failures and 
delays in an inconvenient form, extending over some 
forty-three pages. I have therefore drawn up the fol- 
lowing summary, showing at a glance the number of cases 
recorded under each heading. Probably the most re- 
markable performance recorded is that of the working of 
the Westinghouse automatic brake upon the Brighton 
Railway, where 3,192,601 miles were run with only seven 
delays, amounting to but 27 minutes, and even of these 
two were due to defects in other companies’ vehicles, and 
further, during the half-year five accidents were prevented 
by the use of the continuous brake. 
































Class1 \class2 Class3 
S 2.48 
ae ae Z 
$a |£0 = Ej 
; < 3 i= z Fa 
Railway. Name of Brake. Bee 2 
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Tam, yours truly, 
Crement E. Stretton. 
40, Saxe Coburg-street, Leicester, November 10, 1888. 





BOILER EXPLOSIONS. 
To THE EpiToR oF ENGINEERING. 

Sir,—Allow me to assure Mr. Swift that anything per- 
sonal in my letter was unintentional, and I have never 
from the first doubted the extent of his experience. He 
opened what should be an interesting discussion, and I 
took an opposite view to him. He would infer that little 
good may be expected from inspection for insurance. I will 
ive two cases out.of very many I know. -An insured 
iler at Faibach, Glamorganshire, was examined and 
the flue was found weakened by corrosion; the insurance 
strongly recommended hoops, but the owner preferred to 
withdraw from insurance, and shortly the flue collapsed 
with serious consequences. An inspector examined a boiler 
at Broad Green Liverpool, and found external corrosion ; 
an opportunity of further examining was asked for, the in- 
surance company writing twenty-four letters and making 
ten calls, but to no use, the owner allowed the insurance 
to lapse, and the boiler burst. Surely, Sir, these acts de- 
serve some credit. Now a case of non-insurance. Re- 
port No. 280 under the Explosions Act, refers to an explo- 
sion on the tug-boat Admiral, belonging to the River 
Tees Conservancy ; after reporting on this the Board of 
Trade official says: ‘* They retain the services of a chief 
consulting civil engineer, a resident civil engineer, a 
mechanical managing engineer, and a foreman boiler- 
maker, and yet I have, in my inquiry into the case, been 
astonished at the want of knowledge on the part of 
those actually having the oversight of the boiler, first 


worked, and next, of its fitness for that or any pressure.” 
Mao not inspection for insurance have been some good 
ere ? 
_ Now with respect to publication of premature conclu- 
sions and anticipations of juries’ verdicts. Immediately 
after the Ladywood explosion, the Birmingham dailies 
were laden with letters, some amusing and some alarming. 
There was one on the 19th from our friend Mr. Swift, who 
appears to have written on unreliable information, for on 
the 28rd he writes (Birmingham Daily Post, October 24) an 
honourable apology for having made misstatements. I just 
uote this to show the inadvisability of hasty writing on 
these matters, I am afraid Icannot convince Mr. Hewett. 
He does not seem to have fully understood my description 
of the movement of the front end plate. The thrust set up 
by the expansion of the flues must be converted into a pull 
on the shell plates ; this is done at the end attachments, 
and as the end plate rivets would be in tension, they 
would be likely to break from undue springing long before 
the ring seams could be torn. If Mr. Hewett will stretch 
a number of lines across an end plate, and take accurate 
gaugings under the most varying conditions, he will be 
surprised to find very small amount of movement taking 
lace. I assure him he need not remind me of the neigh- 
urhood, ‘‘I know it well.” 

While on explosions, I may mention my surprise at so 
many explosions on fishing boats, launches, and small 
tugs, as they form the majority reported on just now. 
There have been five explosions (almost in succession) on 
Yarmouth and Lowestoft fishing boats. Thanking you 
in anticipation, I am, Sir, yours truly, 

SAMUEL BoswE Lt. 
28, Vere-street, Salford, November 12, 1888. 





To THE Epitor of ENGINEERING, 
Siz,—The word ‘‘ assessed” in my letter, page 463, 
line 11, should be ‘‘assured.” The figures 94, line 15, 
should be 9, as given in my former letter, 
Iam, yours faithfully, 
FarrRPiay. 
Southampton-buildings, W.C., Nov. 18, 1888. 





To THE Eprror oF ENGINEERING. 

Sr1r,-—If I must trouble you again perhaps you will allow 
me to tell “‘ Fairplay” that it is not because I like my name 
appearing so conspicuously in your pages as he and others 
of your correspondents have made it. If those who oppose 
me would kindly answer my chief points and arguments in- 
stead of harping so much upon what was merely a passingre- 
mark of mineas tothe frequency of boiler explosions, it would 
be more useful and edifying. They themselves admit that 
explosions are of weekly occurrence or ‘‘ 44.6” to “‘ 52 per 
annum,” but I myself stated they were ‘‘ almost of daily 
occurrence,” and in the absence of all possible and positive 
proof of the contrary, I have as much right to my 
opinion as they have to theirs, ** Utrum horum mavis 
accipe” notwithstanding. My friends will perhaps ‘‘ be 
surprised to learn” that even since this brief correspondence 
arose there have been three explosions, attended with the 
loss of more than that number of lives, none of which are 
noticed in ENGINEERING nor any other of the leading trade 
journals. I do not for one moment accept their figures 
and data, taken from ‘‘The Registry and Inspection of 
Land Boilers,” because there is no authorised registry at 
all. On the contrary, it is free and open for anybody to 
start boilers as they like. They may, for instance, pick 
them up from the hands of the dealers after such boilers 
have actually been examined by myself and others and 
condemned ; and after starting them to work again at—in 
some cases that I know from experience—higher pressures 
than ever they worked at before, they can get them 
insured and inspected for 15s. per boiler per annum, 

Now, Sir, it may look very nice and clever for a learned 
man to quote outrageous Latin phrases and accuse 
one of having ‘an axe to grind,” but supposing he were 
a poor boiler inspector, ‘‘ going through the manholes” 
and doing his duty for a bare subsistence, would he like 
to be superseded by perfunctory care of any boiler 
assurance company? I speak advisedly, inasmuch as it 
has been proved to demonstration that boilers cannot 
possibly be inspected alone for the amount that ‘‘Fair- 

lay” contends is a right and reasonable figure to cover 
both inspection and insurance. As further proof of this, 
kindly allow me to analyse their own figures and acknow- 
ledged data; 70,000 boilers are insured amongst all the 
companies put together, and the ‘“‘ local resident inspector 
for Birmingham,” of one of these companies states that 
his company alone employ “70 inspectors all duly qualified 
men” with salaries averaging about 150/. a year. As this 
is one of three or four big companies, I will give them 
20,000 boilers—more I think than they claim—all told and 
paid for and insured at 1/., not 15s. per builer, which will 
give a revenue of 20,0007. Let us see how far this will go 
in paying, firstly : 


Seventy inspectors at 150/. + 50. travel- £ 
ing expenses, &c. ies ne «.» 14,000 

Agent’s commission, &c., about a 6,000 

And we have at once cM es ... 20,000 


the whole amount of revenue absorbed. But in addition 
to this 20,0007. working expenses of inspectors and agents 
only, I thing there may fairly be added another 20,000/. 
absorbed in Mdameheaten, where there is a “‘ chief engineer” 
with assistant, a general secretary and his assistant, a 
staff of clerks and suite of offices, &c. Surely our “local 
inspector” is slightly in error. 

Where are the dividends to come from when the work- 
ing expenses of the “70” qualified inspectors nearly equal 
the whole amount of revenue derived from the insurance 


of a pound—not 15s.—per boiler per annum? No, Sir, it 

is not, and cannot possibly beso ; nevertheless, the agents 

of these companies go about Birmingham telling my 

friends and supportera that ‘‘ their companies can do all that 

I ae do, — insure the boilers as well, for from 15s, to @ 
per boiler annum !” 

— 7. Yours faithfully, 


JOHN SWIFT. 
55, Stanmore-road, Birmingham, November 13, 1888. 
P.S.—What I said about ‘‘ Westminster” was in refer- 
ence to that signature in the pages of one of your contem- 
poraries, and not to “ Fairplay” at all.—J. 5S. 





SHIPS’ LIGHTS. 
To THE Epitor oF ENGINEERING. 

S1r,—In common with many others, no doubt, I have 
read Mr. Terry’s letter in your issue of November 2 with 
great interest. It will be conceded, even by the Board 
of Trade, which is responsible for the present regulations 
for British shipping, that there would be a distinct gain 
if only in the direction of uniformity, were Mr. Terry’s 
suggestion adopted and all masthead and side lights of 
vessels carried in the same vertical plane. 

May I add the further suggestions that this plane be as 
far forward as possible, at a given distance abaft the 
stem. That the side lights be fixed at a uniform distance 
apart for all ships. That the white stern light now car- 
ried by some craft be displayed by all at a given distance 
(to correspond with that for the forward lights) ahead of 
the stern. I am, Sir, your obedient servant, 

J. DE MICHELE. 

14, Delahay-street, November 8, 1888. 





To THE Eprror or ENGINEERING. 

Srr;—Y our anonymous correspondent has been pleased 
to dismiss ‘with a few light words, and in somewhat 
ambiguous terms, the arguments set forth in my letter in 
your issue of the 2nd. . 

I do not see any reason for introducing into discussions 
on technical subjects the relative of the writers, but 
as your correspondent has been pleased to be funny on 
this subject, I may point out to him that by his signature 
in the eyes of the law he is an infant, otherwise why does 
he sign himself “ X.I. X.” “ X.I. &.” is entirely wrong 
in supposing that the necessity for carrying the three 
lights in one vertical plane is new to me, in fact I think it 
occurred to me about “ X. I. X.” years ago, and although 
I have discussed the subject with numbers of those who go 
down to the sea in ships and have frequently been on the 
bridge under circumstances which are calculated to make 
one appreciate the advantage of knowing accurately the 
movements of other vessels, I have never yet heard what 
I consider a good reason against such a position for lights. 

Your correspondent’s remark that “all vessels are not 
British,” has, unfortunately, the merit of truth, but 
scarcely of novelty, and doubtless was made by numbers 
of those who opposed any change when the present 
system of lights was first introduced, yet these lights have 
become international, and there is no doubt that if the 
present proposal were taken up by Lloyd’s and insisted 
on, it also would become international. 

As to your correspondent’s criticism that the recom- 
mendation ‘‘ that steamers carry all three lights in a 
vertical plane at right angles to a ship’s length” requires 
qualification in an important respect, it is difficult to reply 
to so vague a comment ; but if by this he means that the 
arc through which the lights can be seen should be ex- 
tended aft, I quite agree with him. As far as the side lights 
are concerned, the masthead light is almost invariably 
visible through a greater angle than twenty points of the 
compass. 

Hoping that ‘* X. I. X.” will be more explicit even at 
the expense of greater severity towards myself, 
am your obedient servant, 
STEPHEN H. Tzrry, 
Member Inst. Mechanical Engineers ; 
Assoc. Inst. Naval Architects, 
London, November 10, 1888, 





REWARDS FOR MERITORIOUS 
DISCOVERIES AND INVENTIONS. 
To THE Epitor or ENGINEERING. 

S1r,—The Committee on Science and the Arts of the 
Franklin Institute of the State of Pennsylvania, respect- 
fully requests that you will cause to be made known to 
the readers of your influential journal, the fact that the 
Committee is empowered to award, or to recommend the 
award of, certain medals for meritorious discoveries and 
inventions, which*tend to the progress of the arts and 
manufactures. These medals are: 

1. The Elliott Cresson Medal (Gold).—This medal was 
founded by the legacy of Elliott Cresson, of Philadelphia, 
and conveyed to Trustees of the Franklin Institute. By 
the Act of the Institution, May 17, 1849, the Committee 
on Science and the Arts was designated and empowered to 
award this medal, and the Committee decided to grant it, 
after proper investigation and report by sub-committee, 
either for some discovery in the arts and sciences, or for 
the invention or improvement of some useful machine, or 
for some new process, or combination of materials in 
manufactures, or for ingenuity, skill, or perfection in 
workmanship. 

2. The John Scott Legacy Premium and Medal (Twenty 
Dollars and a Medal of Copper).—The John Seott Legacy 
Premium and Medal was founded in 1816, by John Scott, 
a merchant of Edinburgh, Scotland, who bequeathed to 
the city of Philadelphia a considerable sum of money, 
the interest of which should be devoted to rewarding 
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ingenious men and women who make useful inventions. 
The premium is not to exceed twenty dollars, and the 
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medal is to be of copper, and inscribed ‘*To the most 
deserving.’ 

The control of the Scott Legacy Premium and Medal 
(by Act of 1869) was transferred to the Board of Directors 
of City Trusts, and referred by the Board to its Com- 
mittee on Minor Trusts, and that Committee resolved, 
that it would receive favourably the name of any person 
whom the Franklin Institute may from time to time 
report to the Committee on Minor Trusts, as worthy to 
receive the Scott Legacy Premium and Medal. 

The Franklin Institute, by resolution in 1882, accepted 
the above-named action of the Committee on Minor 
Trusts, and referred the duty of making such recommen- 
dations to the Committee on Science andthe Arts. The 
Committee determined that the recommendation for such 
reward shall be made on the favourable report of a sub- 
committee which shall be appointed to examine the inven- 
tion or discovery. 

The Committee requests your co-operation in facilitating 
the making of the aforesaid awards for meritorious dis- 
coveries and inventions, by bringing the facts herein set 
forth to the knowledge of your ers, 

Upon request therefor, from interested parties, made to 
the Rostttary of the Franklin Institute, all information 
will be sent respecting the manner of making application 
for the investigation of inventions and discoveries; fur- 
thermore, the Committee on Science and the Arts will 
receive and give respectful consideration to reports upon 
discoveries and inventions, which may be sent to it with 
the view of receiving one or the other of the awards herein- 
named, and full directions as to the manner and form in 
which such communications should properly be made, 
will be sent on application, 

By the Committee’s order, 
Wa. H. Waut, Secretary. 
The Franklin Institute of the State of Pennsylvania, 
for the Promotion of the Mechanic Arts. 
Philadelphia, October 1, 1888. 





THE FREEZING OF WATER IN VESSELS 
NEARLY CLOSED. 
To THE Epiror oF ENGINEERING. 

Srr,—The readers of this journal are aware that when 
vessels are completely filled with water, closed, and sub- 
mitted to cold severe enough to freeze their contents, they 
are rent asunder with violence which is considerable. 
They are also probably aware that vessels filled with 
water and not closed by the insertion of a plug or stopper, 
are also often burst by the expansion of the water in the act 
of freezing, as, for instance, when bottles are filled and 
exposed to a temperature sufficiently severe. In this 
latter case, as the ice forms first at the upper surface of 
the water, it becomes itself a plug or stopper, and the 
rending of the bottle takes place just the same as if a 
stopper of some other material had been intentionally 
employed. The experiment is one which I have repeated 
frequently, and in every instance with success, although 
in some cases a short cylinder of ice has been extruded 
from the bottle neck, er bottles answer excellently for 
the performance of the experiment, as do the flasks used 
by spirit sellers, and also such small vessels as 1 oz. medi- 
cine vials, and these two last have the advantage that the 
operation is performed in a shorter time, 
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Tt will not be so generally known, however, that even 
when the open apertures are small water may be frozen 
in otherwise closed vessels, provided that these apertures 
— and of a kind to permit expansion to take 
place. 

The accompanying figure represents a jar of glass 
which, when filled with water a a, «te A this 
way, T have frozen ae through without its bei 
fract ‘The jar is 12in. long without the neck, an 
has a capacity of 40 fluid ounces. In it floated a balloon 

tially filled with water and partially with air, and 
rom the balloon a light glass chain was hung. The neck 
of the jar has an internal diameter of about Sin, and was 
fitted with an india-rubber stopper almost an inch in 
thickness, and well cemented in, Through a hole per. 





forated in the stopper one limb of a U-shaped tube was 
passed, of which tube the internal diameter is 4in. This 
tube was partially filled with mercury, as shown, and the 
jar completely filled with water and fixed in a perpen- 
dicular position in a wooden base. The whole appliance 
is a barometer, in fact, but upon the principle of its opera- 
tion it is not necessary now to dwell. Suffice it that it 
became a matter of interest to me to know how it would 
behave in times of frost. On the night of January 6, 1886, 
finding the frost severe, I placed this instrument on a bed- 
room window-sill outside. On the following morning I 
brought it in, and it stood before me a magnificent pillar 
of ice in an unbroken jar, and slowly reversed the pro- 
cess of congelation in the bright beams of the morning 
sun. 

‘* At this moment,” say my notes, made whilst watch- 
ing the phenomenon, “there are 6 in. of white and solid 
ice at the summit of the jar, then 3 in. of a feathery and 
striated structure, whilst below clear and transparent ice 
alone is seen with the balloon therein.” On inclining the jar 
no movement of its contents could be seen, and when it 
was horizontally disposed the chain preserved the posi- 
tion of a rigid rod parallel with the sides. When inverted, 
mercury escaped from the aperture of the outer limb, and 
thechain stood vertically over the balloon, the air in 
which then occupied the lowest part, thus proving that 
the congelation was complete. 

The instrument having been returned to its original 
position the lost mercury was restored to the U-shaped 
tube, and the process of degelation was closely watched. 
After a time an inclination of the instrument showed the 
movement of a drop or two of surface water in the balloon 
itself. Later on the chain links began to free themselves, 
the mercury descended in the outer limb, ‘‘ feathers” 
began to form in the body of white ice, the opacity 
of which grew less, Upon again inclining the appa- 
ratus the “feathers” feebly moved, and the chain 
became bent amongst the melting ice, and after a few 
hours the ice had entirely disappeared. It was a beauti- 
ful experiment, and demonstrates the fact that a vessel 
filled with water at its point of greatest density will not 
burst in the act of freezing, if there is even a compara- 
tively trivial vent below. 

This is a fact which ought to be of use to hydraulic 
engineers. It is one which I have since demonstrated 
frequently in another and a simpler way. When next 
the frost sets in let the reader interested in the matter 
take three bottles commercially alike. Let a quantity of 
mercury be poured in one, say a tenth of the volume it 
will hold, and in this mercury dip one extremity of a 
tube of glass, the other end of which is closed. Fill all 
three bottles full of water to the top and place outside 
to freeze with that containing the mercury and tube, be- 
tween the other two. When congelation has taken place, 
the two outer bottles (of course they are all uncorked) 
will be found to have been rent asunder, whilst the 
middle one remains intact, with a considerable quantity 
of mercury driven up the tube. 

D. WInstTaN_Ley, F.R.A.S. 





TECHNICAL EDUCATION. 
To THE Eprtor or ENGINEERING. 

Sir,—Your correspondent, A, P. Arent, in his letter last 
week on the above subject, is evidently under the im- 
pression that the Central Institution is at Finsbury, it 
may, therefore, be useful if I point out that the Central 
is at South Kensington, the Finsbury Technical School 
being an entirely distinct institution, with its own pro- 
fessorial staff. Both institutions are, it is true, supported 
by the City Guilds, but the teaching at the Central is 
intended to be of a more complete character than at 
Finsbury. Tam, &c., 

An Otp Centra STUDENT. 





Steam Hopper DrepGer ror Japan.—Advices to hand 
by cable announce the arrival in Japan of a steam hopper 
dredger, supplied to the order of Messrs. John Birch and 

0., of Liverpoal, by Messrs, W. Simons and OCo., of 
Renfrew. This craft left the Clyde on 26th August last, 
the time occupied on the voyage being exactly 100 days, 
including all delays at intermediate ports, coaling, &c., 
and it may be considered as a very good oa ne 
taking into consideration the type of craft. This dredger 
is the first English-built dredger introduced into —— 
and she is to be used at present in deepening the shallows 
opposite Tokio, Her dimensions are: a 120 ft. by 
28 ft. beam by 12 ft. 3in. deep, and she has a hopper 
capacity of 6000 cubic feet, or equal to fully 300 tons of 

ings. 

RADIOMETERS AT THE DEPARTMENT OF SCIENCE AND 
Ant.—Mr. W. Crookes, F.R.S., has presented to the De- 
partment of Science and Art a collection of sixty-eight 
radiometers and similar instruments for permanent exhi- 
bition in the science galleries of the South Kensington 
Museum. They illustrate the steps by which Mr. kes 
was led to the construction of the radiometer, and to the 
production of motion and of phosphorescence by streams 
of electrified molecules in high vacua. Many of the in- 
struments are of the greatest historical interest. Among 
them is included the first radiometer, with many others 
which are described in Mr. Crookes’ papers in the Philo- 
sophical Transactions of the Royal Society. Others are of 
considerable value, as they contain collections of dia- 
monds, rubies, &c., for the exhibition of the phenomena 
of er yomrirrgonen Nearly all are in working order, and 
will be of great use in Senatemees; ME to students in 
the Normal School of Science at South Kensington. The 
collection will be on view in the galleries of the museum in 
Queen’s Gate as soon as the necessary stands and fittings 
are completed. 





THE DRAPER-HETHERINGTON AUTOMATIC 
SPRINKLER. 

Some interesting experiments were carried out on 
Wednesday afternoon at the works of Messrs. Frost 
Brothers, rope manufacturers, Shadwell, E., with the 
Draper-Hetherington sprinkler, which is manufactured 
by Messrs. Hetherington and Co., Ancoats Works, 
Pollard-street, Manchester. Unlike many other so-called 
new forms of this device itis a distinct innovation. Our 
engraving on the present page will give a good idea of 
its construction. The piece A is screwed into the pipe 
conveying the water supply, which being admitted 
above, the valve B tends to keep it closed, which is, of 
course, the normal condition of the sprinkler. The valve 
rod C is connected to the upper plate of an oe Fed 
diaphragm, the lower plate of which is carried by the 
frame of the sprinkler, the space between the two 
being completely filled with a mixture of ether and 
alcohol. This liquid expands very rapidly when its 
temperature is increased, and in doing so lifts the 
valve B by means of the spindle C and brings the 
sprinkler into action, putting out any fire in its 
vicinity. When the temperature falls the valve closes 
automatically, and the sprinkler is at once ready for 
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renewed action if necessary, there being no soldered 
joints to be remade asin the more common form. The 
sprinkler can be made to come into action at a very 
low temperature, but as at present manufactured the 
valve opens when the temperature reaches 140 deg. 
Fahr. One distinct advantage possessed by this design 
over its rivals, is that it can easily be ascertained 
whether or no the sprinkler is in working order, by 
simply heating the diaphragm, and the makers supply 
apparatus specially intended for making thie test. 

- The experiments at Messrs. Frost’s works were car- 
ried out in a small building measuring about 10 ft. 6 in. 
by 17 ft. 6 in. inside, with a maximum height of about 
ll ft. The floor of the building was covered with 
shavings over which a certain quantity of petroleum 
had been poured. The three sprinklers used opened 
in forty-five seconds after lighting the shavings, 
putting the fire out almost instantaneously, and in 
about 24 minutes afterwards the valves closed. In 
another trial in which a mass of hemp was fired the 
sprinkler took 14 minutes to open and was again suc- 
cessful in extinguishing the fire, the water in this 
instance being shut off in but slightly over two minutes. 
Some experiments were made outside the building with 
the object of more clearly illustrating the action of the 
sprinklers, and in these the water seemed to be distri- 
buted over a circle of about 6ft. radius. The pressure 
in the mains was said to be 151b. per square inch, 
though a somewhat dilapidated pressure gauge indi- 
cated 25, but this instrument was, we were in ormed, 
a lineal descendant of two famous characters in biblical 
history. The sprinkler can, it is said, be worked with 
a pressure of 1301b. in the mains, but in such a case 
we should imagine that the a of the valve would 
be somewhat accelerated. In conclusion we may state 
that the whole of the experiments were perfectly suc- 
cessful and that the invention seems to be a distinct 
advance on previous types. 





Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The usual monthly mee' of this 
Association was held in the Cannon-street Hotel on 
Saturday, the 3rd inst., at_7.30 p.m. the chair being 
taken by Mr. W. Powrie, President of the Association, 
and the deputy chair by Mr. W. P. Heath, the vice-pre- 
sident. Mr. Owen Wake, of Messrs. Benbow’s, Bankside, 
was elected an ordinary member of the Association and 
some other private business decided, after which a paper on 
** Luci ights” was read by Mr. Adam Mustard. A 
discussion followed the reading of the Paper. in which 
several members who had had experience of Lucigen lamps 
and air-compressors took part. 
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THE EUREKA SAFETY HOIST. 

WE illustrate on the present page a very neat and 
most effective safety appliance for hoists. The prin- 
ciple upon which it is conceived is an inversion of the 
idea which forms the basis of most safety appliances. 
Instead of the stop motion remaining quiescent as 
long as all goes well, and only coming intoaction when 
some part of the hoisting gear gives way, the down- 
ward path of the cage is, in this arrangement, barred 
every few inches, and the cage can only descend 
when the stops are removed out of its path. If the 
safety apparatus should fail or grow stiff, the cage 
will be immediately arrested, and the attention of the 
man in charge will be called to the defect before any 
harm is done. The progress of the cage may be com- 
pared to that of a prisoner conducted from his cell 
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towards the entrance of the jail by a turnkey. At 
the end of every passage and corridor a door is un- 
locked for him to pass through. It is quite useless for 
him to attempt a rush, for if he does so he is brought up 
short at the next door, since he leaves behind him the 
turnkey who can alone free the passage for him. This 
attendant need exercise no vigilance—he may be old 
or cramped with pain —so long as he keeps the keys he 
holds his man securely. 

The arrangement by which this restilt is attained is 
exceedingly simple. Down each side of the well there 
is fixed an extra guide A of channel section. At short 
intervals brackets are fixed to each guide, and carry 
pins on which are pivotted safety steps BC. The 
noses of these steps project through slots cut in the 
guide bars and stand in the path of crosspieces D D, 
bolted to the tie-bars which connect the two cross- 
beams at the top and bottom of the cage. There are 
four crosspieces D at each side of the cage, and in 
each there is an india-rubber cushion E. As long as 
the steps C are in their normal position it is impos- 
sible for the cage to descend more than a few inches. 
To allow it to travel downwards the steps must ke 
successively moved out of the way. To effect this 
there is provided a striking gear F hung by an inde- 
pendent chain and moving with the cage. On this 
gear there are rollersG G, which come in contact with 
the tails of the safety steps, as shown at H, forcing 
them down until the nose C is moved out of the path 
of the crosspiece D. As each step is moved a free 
descent of a few inches is provided for the cage, and 
before this distance has been passed the next step is 
moved, and so on.. On the upward journey the cage 
moves back the steps itself to allow it to pass, the 
frames carrying the rollers G G also tilting as shown in 
dotted lines, 

The striking gear is suspended by a chain, which is 


separately wound up and et out by means of an 
independent barrel. Should the lifting chain break 
or the barrel become unkeyed from the shaft, the 
striking gear will only move at its accustomed speed, 
while the cage will drop past it to the first step, which 
is never.more than a fewinches. According to another 
plan, the striking gear may be raised by a counter- 
weight and hauled down by the gearing, and then if 
the gearing gives way the rollers G and the cage will 
move in opposite directions. 

The inventor of this safety gear is Mr. S. G. Bennett, 
of Iresleigh, Oxhill-road, Handsworth, Birmingham, 





THOMPSON’S SOLID BLOCK PISTON. 
THE annexed engravings represent a piston invented 
by Mr. S. Thompson, of Lady Pit-lane, Leeds. It 
will be seen that the piston is made in one piece with- 
out a junk ring, and is fitted with two rings DD. At 
the back of and between these rings is a wedge-shaped 
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ring B. This latter is subject to the pressure of six 
plungers C, which lie in radial recesses in the piston, 
and are forced outwards by springs. The ring B 
presses the rings D D radially against the wall of the 
cylinder, and endwise against the flanges of the piston, 
making a steam-tight joint. 








SPHINCTER GRIP ARMOURED HOSE. 
As every one knows, the outer fibres of a wire which 
has been wound into a spiral or helix on a mandrel, are 
in a state of tension, and as soon as the ends of the 
wire are released, the helix expands very considerably, 
becoming quite loose on the mandrel. For many pur- 


poses this disposition to uncoil is a very serious disad- 
vantage. 


For instance, when the helix is wound 




















round the outside of a flexible hose, it necessitates that 
the end coils shall be soldered into a ring, and if at 
any time the hose is cut, there is a = chance 
of the ends escaping and becoming partially uncoiled. 
To obviate this Sis sition of a helix to expand, 
a new method of winding has been devised by Messrs. 
Roberts, Scofield, and Coultas, of New York, and is 
practised in this country by the Sphincter Grip 
Armoured Hose Company, Limited, of 63, Fore- 
street, London. Instead of the wire being coiled upon 
a solid mandrel itis forced into the interior of a cylin- 
drical die by feed rollers, as shown in the’ annexed 
diagram, where ¢ ¢ are two rollers revolving in the 
direction of the arrows, and carrying with them the 








wire s, which is held in line by the two guide tubes” n. 
By this device the wire is forced into the groove / of 
the diem. The mandrel d, inserted within the die, is 
of the same diameter as it is designed that the interior 
of the spring shall be, and it revolves at a suitable 
speed to wind the wire on to itself. The scroll groove 
in the die feeds the helix forward, so as to give it the 
required pitch. 

“tt will be seen at a glance that this method of winding 
a helix can be a lied to the armouring of hose without 
any difficulty. The mandrel will then be replaced by the 
rubber pipe, which must of course be rotated as it is 
drawn through the machine, and the wire will be laid 
round the pipe with a tight embrace. The helix will 
grip the pipe so firmly that it will resist the internal 
pressure, if there be any, and it will have no tendency 
to uncoil or to slacken off. 

Hose pipe defended in this way enjoys many advan- 
tages besides an augmented bursting strength. It can- 
not kink—a most important advantage, since kinking 
is the great cause of destruction of flexible tubing. 
It can be dragged over rough ground without injury, 
as the wire _= all the wear. lt is just as flexible as 
unarmoured hose, and will answer all the purposes to 
which this can be applied, and it is practically inde- 
structible. Already a great length is in use in the 
hands of gardeners, manufacturers, brewers, railway 
companies, and others. 





THE USES OF THEORY. 


On Illustrations of the Use of Theory in the Work of the 
Engineer.* 


By Professor W. C. Unwin, F.R.S. 


THE name of your Society suggests to me that I may 
venture to speak to you as an older to younger engineers, 
You, I doubt not, like the scientific and honourable pro- 
fession into which you have entered, and look forward to 
a many things. I began work as an engineer 
more t: thirty years ago, and must lock back on such 
work as is already done as the greater part of what I can 
hope to do. You can hardly imagine with what scanty 
means of attacking the problems before us we were pro- 
vided thirty years ago, in the days before Rankine. I envy 
you a little the abundant means of acquiring information 
open to you at an age when the mind is plastic and the 
memory retentive. You have now a copious technical 
literature, which every year is becoming more trustworthy 
and accurate ;- you have engineering societies with papers 
and discussions quite remar rr instructive and interest- 
ing, and many of you have had the advantage of systematic 
technical instruction in colleges provided with laboratories 
more complete than any we dreamed of thirty years ago. 
The change in the conditions of entering the profession is 
a tone, and an advantageous one, 

evertheless, it is pleasant to look back and to re- 

member one saw the birth and development of so 

many of the the improvement of so many of the 

ines, the invention of so many of the structures, the 

use and construction of which is now the ordinary busi- 
ness of the engineer. 

Now nothing is so striking in looking back on the history 
of engineering during the last thirty, or, at most, forty 

ears, as the growth in connection with the practice and 

usiness of engineering, of a body of scientific principles 
forming a science of em 2 The engineer has in 
part acquired, in part discovered, the scientific principles 
applicable to his daily work. Happily for the engineer, 
scientific men pursuing invéstigations which had noimme- 
diate practical bearing, had already gained much of the 
knowledge necessary for his purposes. he mathe- 
matician, the physicist, and the chemist had provided— 
or during a century past have been providing—a great 
amount of knowledge, which the engineer had only to 
acquire in order to perceive applications of it in practice. 
That, however, is not the whole story. Purely scientific 
men, whose oe is confined to the laboratory, are 
apt to forget what a large part of the work of an engineer 
is nothing else than experimenting on a very large scale, 
and, to tell the truth, with very heavy penalties in most 
cases for failure, Conditions, sometimes of cost, some- 
times of safety, compel the engineer to estimate the 
quantities of materials and the forces at work in practical 
operations, with an accuracy proportionately as great as 
the measurements made in purely scientific researches. 
Such observations and measurements build up portions of 
science as solidly as laboratory experiments. Unexpected 
conditions arise as often in practical operations on the 
large scale as in laboratory researches, and are as likely 
to Jead to discoveries. Purely scientific men sometimes 
profess to look down on those whose interest in science is 
connected with practical or commercial applications. If 
the engineer does indeed look to the Cow of Isis, not as 
the divine symbol of knowledge, but chiefly for the pounds 
of butter she will yield, the world at least is the gainer. 
But, in fact, the engineer is forced to be a scientific in- 
vestigator by the problems he has to solve, and not seldom 
his researches extend far beyond immediate practical 
needs and interests, and are carried on in a spirit as 
truth-loving, and with a zeal as keen as any laboratory 
investigations. 

Researches like those of Darcy and Barzin on the flow 
of water, like those of Froude on the resistance of ships, 
like those of Hirn on steam engines, supplemented as 
these have been by other experiments, among which those 
of Mr, Mair and Mr. Willans, may be referred to as 


* Presidential address delivered before the Junior Engi- 








neering Society, 








492 


ENGINEERING. 


[ Nov. 16, 1888. 








amongst the most careful and valuable. These are re- 
searches suggested by practical needs, and carried out by 
engineers ; but in a spirit as scientific, with an accuracy 
as great, by methods as elaborate as any purely scientific 
researches, and on a scale which gives them a special 
value of their own. 

We still hear of an opposition of science and practice. 
The practical man sometimes calls a more scientific 
brother a theorist, and the scientific man sometimes 
retorts that the other is an empiric. 

T hope you have read the dissertation prefixed to Ran- 
kine’s Applied Mechanics on the harmony of science and 
practice. It is remarkable for insight into the true 
conditions of practical progress, and for historical know- 
ledge. You may recollect that Rankine traces the idea 
of an opposition between science and practice in the 
sphere of mechanics to classical times, and indicates how 
it hardened into a doctrine amongst medieval schoolmen. 
It arose at first in the imperfections of theory, which 
could not explain ordinary mechanical phenomena, and 
with the growth of truer views of mechanics in Newton’s 
time, it came to be rocognised as false. Rankine points 
out that it subsists still as a prejudice pernicious in its 
effects, both on science and practice. 

Now, we need not concern ourselves with the scientific 
men who ignore inconvenient facts because they conflict 
with their theories, we have to do with practical men who 
despise theory. Rankine indicates that ignoring scientific 
principles in practical work has a direct and an indirect 
ill effect, and that the latter has far wider range of mis- 
chief. If an engineer builds a structure which breaks 
down, that is a mischief, but one of a limited and isolated 
kind, and the accident itself forces him to avoid a repeti- 
tion of the blunder. But an engineer who from deficiency 
of scientific knowledge builds structures which do not 
break, but which stand, and in which material is clumsily 
wasted, or designs machines which work indeed, but in 
which there is a costly and extravagant waste of energy, 
commits blunders of a more insidious kind. The clients 
of such an engineer pay heavily for ignorance. 

It is quite true that a great deal of engineering work 
must be mere repetition, a manufacture in fact, But the 
original designer, no doubt, used all the science he under- 
stood, and any prospect of improvement usually lies in the 
re-application of scientific principles. It is just the chance 
of opportunities of this kind which for most engiaeers 
makes engineering interesting. 

Technical Education.—If you will concede the depend- 
ence of practical engineering on a body of scientific prin- 
ciples, forming a theory of engineering, then I want to ask 
your attention first to the subject of technical education, 
about which there is now so much discussion, and for 
which, happily, so much is now being done. I have been 
connected during nearly twenty years with three great 
engineering schools, and in various ways have seen a good 
deal of what has been done in technical education during 
that time. 

Let me recall to you the derivation of the title engi- 
neer, which Dr. Pole has quoted from Littré’s Dictionary. 
The term engineer comes from the French verb s’ingénier, 
and this is defined to mean setting one’s mind to work in 
order to succeed. You see it is not manual skill, or even 
managing or making engines, which initially was taken as 
the mark of an engineer. Anengineer was recognised as 
a man who worked with his brain, not with his hands. 
He was not characteristically an artificer or mechanic. 
For the man whose note was to work with his hands we 
had another term; he was a wright—a wheelwright, a 
shipwright, or a miilwright. 

Of course, in the business of engineering there are en- 
gaged a large body of artisans, whose value depends on 
their skill of hand. They are as necessary to the carryin 
out of engineering work as the chief engineer himeelf 
and I, for one, have the greatest respect for the work they 
do. In other trades, I suppose, the same division exists 
in a more or less explicit and distinct way. That is the 
distinction between the hand workers and the brain 
workers, by whose combined labour results are accom- 
plished, but whose functions are distinct. 

Most of you may have noticed the two remarkable 
articles on Technical Education by Lord Armstrong and 
Sir Lyon Playfair. Armstrong writes on the 
Vague Cry for Technical Education, and shows a very 
obvious distrust of some things which are advocated in 
Sir Lyon Playfair replies that be fails to see 
to what exactly Lord Armstrong objects, and that he is 
throwing cold water on ejforts beginning to bear useful 
fruit, and promising to have an influence of the widest 
kind on national welfare. Both articles agree in so much, 
that one wonders at first why the one should seem so 
hostile, the other so friendly to what, in both articles, 
passes under the same name, 

Now, even the Ey neers of any one with so wide an 
experience as Lord Armstrong in a matter about which 
he must know so much, and in which he has so much 
direct interest, are worthy of attention. 

It is clear that in Lord Armstrong’s article, he is think- 
ing almost exclusively of the education of the artisan class, 
of those whose value as workers ests chiefly on their skill 
of hand. He does refer to the other class in a single sen- 
tence, to which I will return presently. But concerning 
the artisan class, it is further clear that Lord Armstrong 
isin no way opposed to their general education. He is 
heartily in sympathy with every effort to improve primary 
education, to include in,it drawing and manual training, 
and other practical exercises, and to increase facilities for 
secondary education and science teaching in evening 
classes. Where Lord Armstrong stops and mes 
doubtful or hostile is, I think, clear. It is at attempts to 
give in school the specific training in handicraft or trade, 
which hitherto has been gained directly in the shop. I 
think Lord Armstrong wishes well to any increase of in- 
telligence in workmen, because its indirect value, its in- 
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fluence on character, on social habits, on the chances of 
advancement in life, are all good. I think he doubts, and 
am disposed to agree with him, that scientific training 
will make men better workmen. 

There may be some of the smaller trades, such for 
instance as plumbing, where the operations are simple 
and the tools few and comparatively inexpensive. Trades 
of this sort may possibly be taught in properly appointed 
schools, which are not too expensive to maintain, How 
far the school training in such cases may with advantage 
replace apprenticeship in the trade, or supplement it, it 
remains for experience to show. In decorative trades, 
such as wood-curving, school instruction must, I have no 
doubt, be a valuable aid both to the workman and the 
ptrade. But cases of this sort touch only the fringe of the 
great mechanical industries of the country. We, who 
are engineers, can understand very well how impossible it 
is to train the vast number of fitters, or boilermakers, or 
other artisans connected with engineering, anywhere else 
than where large and heavy actual work is going on. 

Sir Lyon —_— with all his great knowledge of what 
is doing in technical education, does not, I think, fairly 
meet Lord Armstrong on this point. He does not very 
distinctly keep clear general education and special tech- 
nical education, nor sufficiently mark the difference 
between the means necessary for acquiring the skill of 
hand of the craftsman, and those suitable for educating 
the brain workers, who do the thinking and designing in 
all constructive industry. 

Sir Lyon Playfair says that, in one sense, technical edu- 
cation should begin in the kindergarten and end at the 
college, for its great object is to teach workmen to 
observe, to appreciate, and tothink. But surely that is 
a definition not of technical, but of general education, 
and leaves out altogether handicraft education. 

I looked rather carefully through Sir Lyon Playfair’s 
article, and I find that the two special instances he gives 
of the marked success of technical education, are in- 
stances, not of the workmen class, but of the other class, 
whose business is to do the thinking of industry. One is 
the case of the son of a manufacturer, whose technical 
knowledge gained in a dyeing school enabled him to 
double the output of his father’s manufactory. The other 
is that of an engineering student whose college exercise 
in bridge designing was so good that he obtained an ap- 
—- direct, to do that kind of work in an engineer’s 
works. 

We may agree with Sir Lyon Playfair that it is only 
the skilled workmen who, in the present keen competition 
of the world, can obtain high wages. They are cheap at 
the price, but when he says they succeed because they 
bring a trained intelligence to bear on their powers of 
production, we want a definition of what trained intel- 
ligence means. I doubt not, skill of hand depends on 
intelligence, and that stupidity and want of skill go 
together. But I doubt if the training of intelligence 
necessary to acquire skill, is at all the same thing as the 
training of intelligence in science classes. Both are 
useful in their own place, but they seem to me quite 
distinct. 

When we turn from the workman class to that other 
class, whose function is to do the thinking, the case is 
widely different. Ido not speak of the chiofs of the pro- 
fession of engineering, who are responsible for the carry- 
ing out of works, asa whole. They find a place for them- 


in 
po oy by force of character, or genius, and after years of 


experience in more subordinate positions, Between them 
and the workmen class are the young engineers, for whom 
regular and systematic technical instruction in the 
strictest sense is needed, and it is through these that 
advanced scientific teaching may come to have a real and 
powerful influence on the maintenance of our mechanical 
superiority, and so on the welfare of the country, and of 
every class in it. It was, and te a great extent is, the 
custom for a young engineer to spend three or five or more 
years in the workshop, acyuiring hand skill like an artisan. 
Along with this he has the opportunity of seeing how work 
is carried on, and understanding engineering tools and ap- 
pliances, But, however good a school for the workman, 
the shop is a most imperfect school for the engineer. The 
value of acquiring handicraft skill in the case of the engi- 
neer is easily overrated, and the long time sooet in the 
workshop involves in one direction a good deal of loss, 
During years at the bench much of school knowledge of 
science and mathematics disappears. 

Here I return to a point in which I venture to think 
Lord Armstrong a little underrates the need of college 
training for engineers. He recognises that it is the class 
of young engineers who have to do the thinking in engi- 
neering works, who will benefit most by college training, 
but he thinks that even they may get on without it with 
the aid of books. That is quite true, no doubt, but yet 
no one who has not had, as most of us older engineers 
had, to get all their theoretical training from books, can 
realise how very difficult a process that is, and how 
much determination is wanted before any really difficult 
theory is mastered. There is plenty of information in 
books which lies useless to those who most need it, partly 
because they do not know where to find it, partly because, 
without some help or direction, they are unable to under- 
stand it when they do find it. Besides this, and more 
important than this, is the fact, thaf it is not the specific 
solution of specific and clearly stated problems, which is 
the only use of scientific knowledge to the engineer. The 
scientific engineer thinks rightly where the problem is 
not specific, and does not admit of direct solution. He 
foresees and provides for requirements which are not 
obvious at first sight, and has the key to facts which, to 
an untrained mind, would appear insignificant, and be 
passed over without notice. 

There are two ways in which a technical college and 
engineers in practice might work together with mutual 
advantage. Engineers might, without interfering with 








the sqveeetioumie system, give facilities to apprentices 
to make use of the college so that the workshop training 
might be supplemented by scientific training. They might 
also give some small advantages to young men who have 
had a technical training at that difficult point in their 
career, at which they first enter on practical life. When 
ayoung man comes to them, inexperienced it is true, but 
with a good theoretical knowledge of engineering and 
quite capable of being commercially useful, they ough 
not to expect him to place himself on the same level as 
" just leaving school. 

ngineers who open their works to engineering appren- 
tices, I am not now speaking of artisan apprentices, have, 
in some degree, a responsibility for their future career, 
and they must recognise that they do not, at present, 
quite adequately fulfil their engagements. The practical 
education in the workshops is secured, but its necessary 
complement, the theoretical education, is provided for 
very inadequately indeed. If in any way we could attain 
a system in which the theoretical education went on pari 
passu with the practical education, and that without 
sensible interference with the ordinary pe ig rer it 
would be a thing. Engineers ought, I think, to 
welcome anything which relieved them from feeling that 
their apprentices had to trust for one-half their education 
to chance, and were in that respect unavoidably, while in 
the workshop, neglected. Now it appears to me that 
engineers might, without sensible harm to the rules of the 
workshop, spare engineer apprentices for one day a week 
to attend a course of instruction in college. It is toomuch 
to expect that young men working all day should be able 
to give up their evenings to hard study, and even if they 
have energy enough to do some work after shop hours, 
evening instruction is too scrappy and disjointed to do 
much good. But instruction carried on systematically 
through one clear day a week would be much more 
valuable. I believe even the workshop work would gain 
from the break in what is necessarily, in its early stages, a 
very monotonous employment, and engineers would find 
themselves repaid a hundred fold in securing a supply of 
more competent assistants to carry on their work. 

The questions of trade depression and foreign competi- 
tion have been mixed up, perhaps not altogether advan- 
tageously, with that of technical education. The causes 
of both are complex, and he who bases an argument for 
technical education on the assumption that trade depres- 
sion is due to foreign competition, and that foreign com- 

tition is due to the better technical training of the 

oreign workman, lays himself open to plausible if not 
powerful retorts. 

Let us concede, for argument’s sake, to the vigorous, 
and, in many respects, well-informed opponents \of tech- 
nical education, who write able letters to The Engineer, 
that “when quality is set against quality, no matter 
whether it is a machine or a pocket-knife, we are always 
able to produce the better and cheaper, or as cheap an 
article, even when cheap wages, long hours, and the ever- 
boasted better educated workman are said to be against 
us.” Even this vigorous opponent will admit that in thirty 
years Germany has made an enormous stride towards 
becoming in mechanical and structural engineering the 
equal of ourselves. We started earlier, have had the 
bulk of the engineering work of the world to do, are 
richer, and happily have been free from the military tax, 
and the interruption of war, which has so seriously im- 
peded industrial development abroad. Yet at the end of 
thirty years the difference between us has greatly dimi- 
nished. Further technical education may not have 
enabled the Germans to beat us as yet. Can any one 
doubt that German industrial development would have 
been less rapid if she had not had her technical schools? 
At any rate, Germans don’t seem to think that technical 
education is a mistake. Is the correspondent in The 
Engineer sure that, at present, we can do any work 
of engineering as well as the Germans, equally sure 
that years hence, when ig: ils of Reuleaux, and 
Glashof, and Zeuner, and Winkler have reached the 
higher positions in their profession, we shall be equally a 
match for them ? 

Bridge Building.—I cannot speak of the importance of 
theory in the work of the engineer at this time, without 
thinking of a very remarkable and interesting paper* by 
one of the most distinguished of American bridge builders, 
which at first sight seems to throw doubt on any reliance 
on theory in practical snginesring. One would on this 
side of the Atlantic have been a little disposed to say that if 
in any part of the work of the engineer, theory had rb a 
useful guide, it was in the building of iron girder bridges. 
Almost every improvement of design has been an attempt 
to conform more closely to conditions imposed by scientific 
reasoning. And it would be strange if it were not so, for 
an iron railway bridge is, amongst all structures, that in 
which the conditions of loading are best known, and the 
quality of the material used most carefully ascertained. 
No builder of a bridge of large span would have found 
his task a possible one without the help theory afforded 
him, 

Mr. Thomson’s paper is based on a fact, however, so 
remarkable that it ahinoet justifies a pessimistic view if 
no kind of explanation can be given. He has found that 
during ten years, no less than 250 American iron bridges 
have completely broken down, sometimes the failure 
involving serious and fatal accidents. We have no such 
alarming record in this country, and one would have 
wished fuller particulars of the failures than Mr. Thomson 
gives. It appears that in two-fifths of the cases, the 
cause of failure is uncertain ; and in one-fourth of the 
cases, the accident was due to derailment of the train, 
which, striking some principal member of the bridge, 
caused its failure. Now Mr. Thomson may be right that 


* “ American Bridge Failures,” ENGINEERING, Sep- 
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an English rivetted bridge would carry a derailed train 
better than an American bridge. If it is so we may 
rejoice without too much pluming ourselves on our 
greater foresight. Because I don’t think we generally 
take account of stresses due to a derailed locomotive in 
designing our bridges. At any rate, I think the blame 
of an accident of that kind must be shared by the per- 
manent way engineer and the engineer responsible for 
the carriage axles, and not solely attributed to the bridge 
designer’s too great trust in applied mechanics, 

But there are specific points in Mr. Thomson’s paper to 
which I should like to refer as illustrating the relation of 
theory and practice. It is always from an adverse critic 
that we learn most, and Mr. Thomson in this paper plays 
the réle of adverse critic of theory, although I have no 
doubt he is far too scientific himself to mean his criticisms 
to be taken quite as literally as he puts them. 

First of all, Mr. Thomson discusses the prime cause of 

one-fourth of the accidents—the failure of axles causing 
derailment. He points out that American axles are 
normally loaded to a stress of 15,000 lb. per square inch, 
or say 6h tons per square inch. As the stress in an axle 
is reversed at each revolution, the range of stress to which 
the outside fibres of the axle are subjected is 13 tons per 
square inch, 
* Now Mr. Thomson next quotes a very interesting fact. 
He says that a number of axles which had done a record 
of 95,000 miles, or, as I count, made about 60,000,000 
revolutions, were carefully tested at the Watertown 
Arsenal, and according to laboratory tests the iron was 
uninjured. On the other hand, merely practical and un- 
scientific tests by a falling weight showed that all axles 
were so seriously injured after two years’ service that they 
usually broke after two blows. 

Mr. Thomson uses this result to throw doubt on the 
value of laboratory or scientific testing, and asks the 
question, ‘‘ What can the laboratory tests teach us re- 
garding the pathology of axles?” 

Now it is really not quite fair that Mr. Thomson should 
totally ignore the purely laboratory experiments of 
Wohler, published as long as 1871, which showed that no 
iron could be trusted permanently with a stress of 64 tons 
constantly reversed. At any rate that with a range of 
stress little greater than this all bars broke with a limited 
number of repetitions of loading. Wohler showed exactly 
how to make the proper laboratory experiment on the 
endurance of the iron of such axles. Laboratory experi- 
ments like Wohler’s have been carried on continuously 
during twenty years, and we are at last getting to under- 
stand what Wohler’s striking facts meant. It is to ex- 
tremely refined laboratory researches at Munich that we 
know something of the cause why a varying maximum 
limit of stress must be adopted for different cases in which 
the range of stress varies continually, I venture to sa: 
that the laboratory results are quite in accordance wii 
practical experience. 

I have had some opportunities lately of trying whether 
in ordinary laboratory tests we could detectany symptom 
of the fatigue due to long repetition of loading in old 
material. 1am not quite sure that simple tension testing 
is appropriate to detect fatigue. But it has appeared to 
me that in old material with sufficiently refined laboratory 
measurements, one does notice this fact. The elastic 
limit of the old material is exceptionally low, and not 
widely different from the stresses to which the material 
has been subjected. 

So far as I can judge from Mr. Thomson’s account, 
American engineers have too much ignored the scientific 
knowledge we have of the endurance of railway axles, and 

I object to this state of things being made into an argu- 
ment against too much trust in science. 

Another of Mr, Thomson’s cases is specifically brought 
forward as an example of the error in relying on mere 
mechanics. A bridge of 215 ft. span fell seven years after 
erection, causing a serious accident. Mr. Thomson says 
that the designer sank in the quicksand formula, 


Stress per diagram 


united stress 

Mr, Thomson gives no clear account of why the be 
fell. He says it was probably due to overloading. If 
that is the case, surely it was the data given to the de- 
signer, not his applied mechanics or his quicksand formula 
which led to the catastrophe. Or perhaps it may have 
been the same neglect of the knowledge we have of the 
proper limits of stress. Any way, I should like to see 
what would happen to bridges, the designer of which paid 
no attention to the so-called quicksand formula, 
I look for more conclusive cases, but I cannot find them, 
There is one case not described in any careful report, but 
in a paragraph clipped from a newspaper. This is called 
a case of a cow, and the newspaper writer suggests that 
the cow swung its tail against a og when the train was 
passing over. Really this is like the old apocryphal 
story of Ponalet’s Bridge which broke down because a 
shower of rain fell during the testing. 
Of course one does not doubt Mr. Thomson’s ex- 
perienced judgment that the questions of the best type, 
the limiting stress, the proper allowances for loading in 
American bridges require reconsideration. Only one 
must not take too literally his view, meant probably half 
humorously, that American bridges fail because they are 
built too scientifically. Read, however, Mr. Thomson’s 
paper carefully, and1 am sure you will profit by it. 

(To be continued.) 


= section required. 





ENGINE TRIALS AT THE HIGHLAND 
SOCIETY’S SHOW. 

WE have received the following report of the trials 

of steam engines carried out at the meeting of the 





TABLE I.—Particunars OF CompEeTING ENGINEs. 














— M‘Laren. Foden. Hogarth. Young. 
Catalogue number .. * No. 1369 No. 1455 No.1458 | No. 1466 
1. Diameter of cylinder in. 8 $ 8 
2. Stroke of piston e = Be 12 14 1 14 
3, Revolutions per minute .. He ad about 115 120 to 140 130 135 
4. Diameter of flywheel and width .. in. 56x8 54x 5h 60x6 45x7 
5, a » crankshaft .. = a 34 3} 8 8 steel 
6. Type of boiler.. F pa locomotive locomotive vertical vertical 
7. Length of boiler tt. 10.2 9.11 8.3 8 
8. Diameter of boiler a 2.6 2.68 3.4 3.7 
9. Thickness of plates .. in. Zand3 é $ 
10. Number of tubes... By 45 61 
11. Thickness of tubes .. a 12 B.W.G. 14 B.W.G. a 3” 
12, Diameter ,,_ ,, ve in. 2 1} 14 9 
13. born d of boiler plates ve ep steel steel steel steel 
14. Total heating surface “s oe “a ++ Sq. ft. 170 210 65 70 
15. Boiler suitable for a working pressure of <a 80 80 60 60 
16. ,, tested by waterto .. wa it ps 160 160 120 
. ae co. wo OMe »: ar ye ‘ 100 120 100 
18. Approximate net weight of engine and boiler 4 tons 4 tons 5 cwt, 3 tons 5 cwt. 2 tons 15 cwt. 














summer, by the judges—Messrs. John Scott Dudgeon, 
Longnewton, St. Boswells; A. S. Logan, Ferney 
Castle, Reston ; Jonathan Middleton, Clay of Allan, 
Fearn; J. T. S. Paterson, Plean Farm, Bannockburn ; 
assisted by James D. Park, engineer to the Society. 


A premium of 75/. was offered for the best fixed steam 
engine, with boiler combined or separate, for erection in 
steadings, to drive all ordinary farm machinery, nominal 
power 6-horse. In awarding the prize, special regard was 
directed to be paid to price, simplicity of construction, 
economy in consumption of fuel, rapidity in raising steam, 
facility of erection, and cheapness of foundations—total 
cost at Glasgow not to exceed 150). 
The followimmg were the regulations laid down by the 
Society for the testing of the steam engines : 

b The trials of steam engines will begin in the show- 
yard on Friday, July 20, at 9 a.m. 
2. The testing of steam engines will be determined by 
points of merit according to the relative value, as stated : 
Points. 

20 


Price aaa as ne oe sie 
Simplicity of construction and fewness of 


working parts nee ‘ss - 25 
Economy of fuel 20 
Rapidity in raising steam... is sa 
Facility of erection and cheapness of foun- 

dation ... ve ih ad aa ie 
Economy of water : od ota 5 
Steadiness and regularity in running 15 
Economy in lubricant... acs sa 5 

Total 100 


8. A friction brake will be used to test the power of 
each engine; and competitors, before beginning the trial 
of their engine, must state the horse-power, the number 
of revolutions, and pressure of steam at which they intend 
to run. 

4, Each competitor will be allowed to run his engine on 
the brake for half an hour, as a preliminary test, to see 
that all the working parts are in order, and the brake 
running smoothly. The engine will afterwards start on 
its trial run of four hours’ duration, or as much longer as 
it can with the fuel served out, and be finally stopped by 
the judges as soon as the Moscrop recorder shows that 
the speed has fallen 5 per cent. below that at which the 
competitor declared torun his engine. Indicator di ms 
to be taken every half-hour from each end of the cylinder, 
or as often as the judges may direct. 

5. A fixed quantity of Dalzell Ell coal will be supplied 
by the Society to competitors, and a fixed quantity of 
wood with which to light their fires. 

6. Oil (Englebert’s best quality) will be supplied by the 
Society to competitors during the trials, 

(E The water used by each competitor will be measured, 
and the temperature noted both in the measuring tank 
and before it passes into the boiler, to ascertain the effi- 
ciency of the feed heaters. ; ; 

8, At the testing of each engine during its trial run, no 
person will be allowed to touch the engine or boiler, or 
assist in its management while competing, except the man 
in charge. 

9. The order in which engines are to be tested will be 
arranged by the judges. ‘ 

Coal for the trials will be supplied by the Wishaw 
Coal Company, 115, Wellington-street, Glasgow. a 

There were entered for trial : 

1. Messrs. J. and H. M‘Laren, Midland Engine Works, 
Leeds (Catalogue, No. 1369), a 6 horse-power portable 
engine, specially adapted for farm work, mounted on 
locomotive type multitubular boiler, and designed to 
combine <a with efficiency and economy, and 
mounted on travelling wheels. Price 1500. 

2. Messrs.’ J. and H. M‘Laren, Midland Engine Worka, 
Leeds, a 6 horse-power locomotive type (Catalogue, No, 
1370) multitubular boiler, separate from the engine, 
mounted upon cast iron, ashpan, and pillar under front 
end, complete with 9 ft. length of chimney (intended for 
use with stationary engine). Price 751, 

A 6 horse-power stationary engine (Catalogue, No. 1371), 
arranged for working in connection with the above boiler, 
combining simplicity of design with efficiency and economy 
of fuel. Price 651. 

3. Messrs. E. Foden, Sons, and Co., Elworth Works, 
Sandbach (Catalogue, No. 1455), a 6 horse-power under- 
type stationary engine, fitted with water-tank, heater, 


Norr.—The Society stipulated that the working pressure of steam was not to exceed 80 Ib. per square inch, 


TaBLe II.—Results of the Trials. 


























In the Raising of Steam. | M‘Laren. | Foden. |Hogarth} Young. 
Catalogue number __..} No, 1369 |No. 1455|No. 1458/No. 1466 
1. Weight of water in boile 
at normal level Ib.| 1260 1245 990 1105 
2. Temperature of water deg 61 62 61 60 
3. Firewood used to light 
fire .. we oo ae 10 10 10 10 
4. Coal used to raise steam ,, 63 52 84 85 
5. Time taken to raise 
steam if -. min, 61 71 42 47h 
6. Pressure of steam raised } 
to... be oe 80 80 7 | 65 
In the Trial Runs. | 
7. Duration ofrun .. min.| 251 263 253 244 
8. Number of revolutions | 
per minute ..  ..| 157.8 | 1185 | 147.5 | 134 
9. Total number of revolu-| } | 
tions made “0 -.| 89,617 | 31,224 | 38,125 | 32,691 
10. Coal consumed during! | 
run oa se .| 242 219 435 | 513 
11. Water usedduring run ,,| 1990 | 1825 | 2310 | 2400 
12. Oil * », OZ) 18 C..-ae’ *) 
18. Temperature of feedwater } 
- ea . 195 202 1233 | 6 
14. ga steam pressure on) } 
piston... es . 30 26.97 25.56 | 22.83 
15. Indicated horse-power ..| 16.28 | 11.85 | 1295 | 10.86 
16. Brake horse-power -| 14.06 10.80 | 10,85 | 9.25 
17. Average weight hangin | 
on brake wheel (whose 
circumference was 17ft.)| 
Ib.| 173 177 143 134 
18. Coal used per indicated) 
horse-power per hour Ib. 3.56 4.40 7.80 | 11.58 
19. Coal used per brake } 
horse-power perhour tb. 4.13 4.625 9.325 | 13.68 
20. Water used per indicated | 
horse-power per hourlb.| 29.24 $6.68 | 41.48 | 54.36 
21. Water used per brake | } 
horse-power per hourlb.| 33.97 38.55 | 49.5 | 63.79 
22. Oil used per indicated 
horse-power per hour Ib. -199 176 -160 294 
23. Oil used per brake horse- 
ower per hour Ib. | 231 185 -200 345 
24. Water evaporated per) | 
1 Ib. of coal Ib. 8.22 8.33 6.31 4 67 
26. Average reesure of 
steam in boiler during} 
- Pm a es Ib. 80 75 68 55 
tion ofcoal .... 1 112 | 295 | 3.42 











TaBLe III.—Enumerution of Points of Merit on which 
Prize was Awarded. 


























! 
r | 
33 | 
8 3 Points of Merit awarded to each 
—_ isa Competitor. 
& 2 
32 
a” 
1. Simplicity of | M‘Laren.| Foden. | Hogarth.| Young. 
construction and 
fewness of working 
ts, in which is 
neluded design | 
and workmanship | 25 | 25 12 12 5 
2. Economy in | 
consumption of } 
fuel, os. ie 19 5 0 
8 Price... ..| 20) 16 14 20 17 
4. Steadinessand } 
regularity in run- 
ning an --| 15 9 5 5 12 
5. Rapidity in | 
raising steam | 6] 3 2 | 5 4 
6. Facility in } 
erection and cheap- } 
ness of founda- } 
tions as ae a 4 5 | 2 : 
7. Economy of | | 
water N 4 “ft = 5 4 2 | 0 
& Economy of | 
lubricant .. apes 5 5 | 5 3 
100 86 66 56 43 








4. Messrs. J. and R. Hogarth, Kelso (Catalogue, No. 
1458), vertical steam engine and boiler. Price 1051. 

5. Mr. William Young, Ardrossan (Catalogue, No, 
1466), a 6 horse-power (nominal) vertical engine and boiler 
combined, for driving farm machinery. Price 120/ 





feed pump, and automatic cut-off gear worked by 





Highland and Agricultural Society at Glasgow, last 


governors. Price 145/, 


6. Mr. R. G. Morton, Errol (Catalogue, No, 1470), a6 
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horse-power nominal horizontal steam engine, ‘‘ The Con- 
cinnity,” cylinder 84in. in diameter by 12in. stroke, 
Price 148/. 10a. 

Of these only four were tested, viz., Nos, 1, 3, 4, and 5; 
No, 2 not competing because similar to No, 1, while No. 6 
was withdrawn by the exhibitor after its arrival in the 
show yard. The exhibitors were required to send certain 
specifications of their engines and boilers. 

To test the engines a friction brake was used at the 
trials belonging to the Royal Agricultural Society of 
England. The load on the brake was applied directly to 
one end of the strap, the otherend being fixed to a spring 
balance which gave the variation upon the pull of the 
brake strap. The strap was double, an additional strap 
being attached to the centre of two or three of the lower 
wood blocks and carried upwards to the spring balance. 
The friction brake was connected to each engine when 
under trial by a 4 ft. length of shafting, with a universal 
coupling at each end, the one coupling being keyed on to 
the crankshaft of the engine and the other to the shaft of 
the brake, The brake was lubricated with tallow, and 
throughout the trials a stream of water was kept running 
upon the inside of the wheel. 

The water supplied to each boiler was measured from a 
tank having a graduated gauge glass; this tank held 
700 lb. of water, and was filled and emptied as required. 

By means of a Moserop recorder, which was driven 
direct from the crankshaft of the engine in each case, a 
record was taken of the variations in steam pressure and 
speed throughout the whole run of each engine. Cylinder 
diagrams were frequently taken by Crosby indicators 
during the run of each engine. 

In the case of each engine, after it had had its pre- 
liminary run, all fire was drawn, and 104 lb. of firewood 
given tor relighting with what coal was required. 

The Trial Runs.—The first engine tested was Messrs. 
M‘Laren’s, which was started on Saturday, July 21, at 
2.16 p.m., and stopped at 6,27 p.m., having run 4 hours 
11 minutes. 

Messrs. Hogarth’s engine was next tested, being started 
on Monday, July 23, at 6.35 p.m., and stopped at 
10.53 p.m., having run 4 hours 18 minutes. 

Messrs. Foden’s engine was tested on July 24, and was 
started at 6.23 p.m., and stopped at 10.46 p.m., having 
run 4 hours 23 minutes, 

Mr, Young’s engine was tested on July 25, and was 
started at 5.6 p.m., and stopped at 9,10 p.m., having run 
4 hours 4 minutes. 

The judges accordingly awarded the premium of 75i. 
to Messrs, J. and H. M‘Laren, Midland Engine Works, 
Leeds, for their engine and boiler, numbered in the cata- 
logue 1369. The price of this engine and boiler, without 
the travelling wheels, is 140/., these being included in the 
ey of 150/., at which it is entered in the catalogue. 

he results of the trials and the points of merit awarded 
to each competitor are given in tabular form on the pre- 
ceding page, 





AND BROOKLYN BRIDGE.* 
By G. Levericu, M. Am. Soe, C.E, 
(Continued from page 468.) 
IIT.—Wear, RENEWALS, AND CHARGES, 

22. Wear of Grooves in the Drums.—Soon after the 
railway was first operated (November 17, 1883) a counter, 
registering 100,000, was attached to the driving drum, 
and since a record of the revolutions daily made has been 
kept. From this, estimating the number of revolutions 
from the opening of the railway to traffic (September 24, 
1883) to the time the record began, at 1,275,250, and tak- 
ing 12 ft. as the mean diameter of the driving drum— 
whence each revolution equals 0.00714 miles, or 140 revo- 
lutions, one mile nearly—Table VII, was compiled. 
Great pains were taken when the winding drums were 
made, to have the centres of the semicircular grooves for 
the cables of equal diameter and as nearly 12 ft. as pos- 
sible. The cylindrical face of each drum was carefully 
turned and the grooves fitted to a comb-shaped templet, 
which bearing against the face, entered each groove and 
gauged its depth. The accuracy of the work was tested 
by callipering the drums at the bottom of the grooves, and 
also by measuring their circumferences with a small re- 
volving disc. The wear of the grooves was soon apparent, 
and from time to time was measured. February 2, 1884, 
the grooves of the driven drum were 0,02 in. less in dia- 
meter than those in the driving drum. The results of other 
measurements are given in Table VIIT. 

It will be seen that this wear was not uniform ; the first 
cable when removed November 7, 1886, was reduced in 
diameter to 1} in., and the grooves it had deepened were 
barely wide enough to receive the new cable, which for a 
time wore mainly on the sides and not on the bottom of 
the grooves. Upto February 1, 1888, the total wear of 
the grooves in both drums was 4 cubic inches for each 
100 miles the cable was hauled ; t.1at is, 1 cubic inch of 
solid cast iron was cut from the grooves and ground to 
powder each fifteen hours the plant was running, 

23. Slip of the Drums.—If the cable did not increase in 
length under stress, the two drums would revolve inversely 
in proportion to their diameters; in practice, however, it 
is quite different ; the driven drum lagging behind the 
other, in a ratio increasing with the loads imposed. A 
counter being attached to each drum, these results were 
obtained (Table IX.), from which it appears that this slip 
in June, 1887, was nearly twice so great as in November, 
1883 ; although probably the drums were more nearly 
equal in diameter at the later than at an earlier date. 





* Paper read in an incomplete form at the annual con- 
vention of the American Society of Civil Engineers, and 
subsequently extended. 


TABLE VII.—Revo.utions or Drivinc Drum ann Haut or CABLE. 





Revolutions of the Driving Drum. 


Miles the Cable was Hauled. 





From j 


1883-84. 1884-85. | 1885-86. | 


1886-87. | 1887-88. 1668-84 1884-85.| 1885-86. 1896-87 1887-88. 





September 23 to November 1 905,820 . | 
October 80 to May 1 F 


April 80 to November 1 |: 


-+| 4 
5, 


4,350 al a 5,156,010 


870,680 5,088,620 | 5,007,790 | 5,070,180 
27 


6,468 | gatcud Listes i 3. 
34,776 | 36,883 | 35,755 | 36,201 | 35,515 
37,659 | 37,252 | 36,814 | 36,774 i 

1 


L asdist 
4,794,160 





5,150,390 








Totals to May 1, 1888 46,715,290 





833,547 





TABLE VIII.—WeEark OF GROOVES IN THE DRUMS. 





When Measured. 


April 21, 
1886. 


May 5, 
1887. 


April 23, May 6, February 1,| February 2, 
1886. 1887. 1888. 1888, 








Drum. 


Driving. 


Driven Driving. Driven. Driving. 








Depth of first groove 
Pe second groove 
i 


” third ” 


<. fourth ,, 


in. 
0.16 
0.21 
0.2 
0.21 





Mean depths of the four grooves 


0.195 





Total number of miles the cable had 


been hauled when 
measurement wastaken .. bi ee ve ce 


186,831 262,261 316,310 316,511 





143,525 


1690 
100 


Resulting mean diameter of drum, inches - sal 
Comparative number of revolutions made to haul the 

same length of cable without slip* “a z 
Per cents oe ee os ms o4 


143.2 143,23 


4773 
99.979 


143.36 


1911 
99.9477 


143.285 


1912 
100 


143.61 


1689 


4774 
99.9408 100 





Total wearin cubic inches: 
For each drum when measurement was taken 
per mile of cable hauled .. 


638.32 
” ” .| 0.008424 
For both drums when measurement was taken ., 
per mile of cable hauled .. 





~~ 4162.57 _ 
0.00623 


1074.18 1033.67 
0.003396 0.003266 


2107.85 
0.006662 


960.03 
0.00366 


1819.58 
0.006935 


859.55 
0.003275 


524.25 
0.002806 


























then when the driven drum has lost one revolution, 


TABLE IX.—Slip of Drums. 





| | 
November 18 to 
21, 1883. 


Date of 


June 22 to 24, 
Observation. | 1887. 


April 20 to 23, 
1886. 


= a " 
| | 
Drum, \Driving. Driven.'Driving,| Driven. Driving.| Driven. 





Revolutions | 

in the same, 

time -»| 1567 
Per cents. ..| 100. 


803 
99.8756 


804 
100. 


1566 | 1090 


1089 
99.9361 | 100. | 99.9083 








24, Creeping of the Cable on the Drums.—aA little con- 
sideration will show that necessarily the cable must, as it 
passes from groove to groove around these winding drums, 
creep more or less in each groove; tothis action the wear 
of the grooves and largely of the cable is due, Ifthe in- 
coming and outgoing lines were oanely strained, or 
resisted stress without change in length, the cable could 
not creep unless the grooves in a drum were of un 
diameter. Rarely, however, do either of these conditions 
obtain, The stresses on the two lines range; for the in- 
coming cable from that caused by the maximum haul and 
the tension car together when the load is greatest and 

itive, to that caused by the tension car alone when the 
oad is least and negative ; and similarly for the outgoing 
cable from that caused by the tension car alone to that 
caused by it together with the negative load which some- 
times exceeds 75 per cent. of the positive load. The cable 
extends or contracts in length as the loads imposed increase 
or diminish, and such changes corresponding in extent to 
the differences in stresses on the incoming and outgoing 
lines, must take place in the cable on the drums between 
the points where the wrapping begins and ends. Hence, 
as thegrooves in a drum revolve together, the cable in 
two of them will amp in one and in the other two in the 
contrary direction ; the slip of the drivendrum will be 
determined by the mean of these movements, and the 
difference, if any, between the diameters of the two 
drums, The resulting wear will therefore be nearly alike 
for the grooves of either drum and somewhat the greater 
for those in the driving drum. 

25. Breakage of Drums.—The drums were made each with 
flat donble arms and two hubs, which, with the rim, were in 
one piece; in casting, the hubs were split radially into three 
parts ; in finishing, wedges were driven into the spaces 
so formed and wrought-iron bands shrunk on. It was 
first intended to drive both of the larger drums by means 
of the smaller friction drum in contact between them and 
keyed to the main shaft; it was thought that sufficient 

ressure to develop the necessary tangential friction would 
induced by the tension on the several lines of be 
cable, and if need be, this pressure was to be increased by 
forcing keys in between the pillow blocks of the larger 
drams and the frame. Before, however, this part of the 
plant was finished, the pinion keyed to the main shaft 
and the gear wheel bolted to one or the driving drum, were 
added ; and the friction drum was left free to revolve inde- 
pendently of the main shaft between the two other drums, 
and aid in driving the one without a gear wheel. 80 
arranged, the plant for a time was operated ; soon, how- 
ever, arms of the smaller and then of one of the | 
drums, one after the other, cracked, each quite close to the 





rim and separated from it, January 25, 1884, several 


N—1=na,and DN=dn; whence N = 





* For this let D and d be the diameters, N and n the number of revolutions, of the driving and driven drums, respectively ; 


d 


—D 


arms of the large drum, all of the arms on one side and 
most on the other side of the smaller drum, had so failed 
and been reinforced by segmental iron plates bolted to the 
broken parts and joining them together. Acting upon 
the suggestion that these breakages were mostly due to 
the deforming stresses which, as the drums revolved, 
constantly tended to diminish the horizontal and increase 
the vertical diameters, the larger drums were then 
wedged apart about 4 in., whereby the smaller drum was 
relieved from pressure and consequently from work ; the 
winding drums ran more smoothly than before, the slip 
apparently did not increase and no other arms failed. 
Since the friction drum was thus relieved, the be ra 
drums as repaired have been continuously operated an 

are still in use; the only stoppages being during the past 
year to renew one of the wrought-iron hub bands on the 
driving drum twice, and one on the driven drum once; 
brent were put on, in halves with bolts, without much 

elay. 

26) The New Drums.—In preparation for a possible 
ultimate failure, duplicate drums were early provided, 
shown in Figs. 28 and 29 (page 402 ante), and have 
since been kept in reserve. In these the arms are 
hollow and of an elliptical section; they and the hub 
on one side were cast in one piece, the rim in an- 
other, the bearing surfaces were finished, and the three 
parts which collectively form a drum, were bolted 
together with finished bolts driven into reamed holes. — 

27. Wear of the Engines, Clutches, and Gears.—Taking 
into consideration the irregular and constant work de- 
manded of them, the driving engines have served well ; 
the work has been quite equally divided between the 
two ; as arranged but one can be operated at a time, and to 
change from one to the other the plant must be mune. 
The jaw clutches whereby they are connected with the 
drums have worn greatly. These are of the ordinary 
form, with two projections on each side; the outer dia- 
meter of the bearing surfaces is 26 in. and the mean inner 
diameter 164 in., depth of jaw is 4 in. : whence the total 
area of bearing surfaces is 38 square inches ; these have 
worn away about 1{in., thus 45§ cubic inches of solid 
metal have been removed from each, or 90} cubic inches 
from both clutches during the time they have been in use. 
The gear teeth are of the Poorer form ; they were 
cut accurately to shape. e bearing surface of each 
tooth is 12 in. wide and 6.4 in. long, or 76.8 square 
inches; a recent careful examination failed to show per- 


ceptible wear. , 
(To be continued). 








Bortnc ror WaTER.—The Queensland Government has 
accepted tenders of Messrs. Jessop and Haig for boring 
for water to a depth of 10,000ft. in the centre of the 
colony, and 7500 ft. in the southern districts, 


Gas aT Paris.—The ate revenue of the Parisian 
Company for Lighting and Heating by Gas amounted, in 
the fret nine months of this year, to 2,038,494/., as com- 
pared with 1,980,615/. in the corresponding period of 1887, 
showing an increase of 57,879. this year, or 2.92 per cent. 
The collection for September was 205,8251., as com 

with 202,700/. in Septembrr, 1887, showing an increase of 
3125/., or 1.54 per cent, 
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** ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compirtep By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, 
number of views given in the ification Drawings is stated 
each 4 the price; none are mentioned, the 


fap semh, the Names, 
-street, 


The 
in case after price 
Specification is not tilustrated. 
Where Inventions are 
a ée., os Communicators oe given h- 
ies of Specifications may btained at 388, ‘at 
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‘atent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


9447. W. Bansen, Kattowitz, Germany. Improve- 
ments in Rolling Mills for the Manufacture of Hoo 
Iron. [lid. 14 8.) July 4, 1887.—The three sets of rolls 
A, B, Care arranged horizontally one behind the other in the usual 
manner. The grooves are so cut in the rolls that the first pair A 
has its matrices in the under roll, the second pair its mateloos in 
the upper roll, and the third pair C its matrices in the under roll ; 
by this arrangement the turning of the material to be rolled is 
avoided. In order to obviate injurious tension of the iron when 
passing from one set of rolls to the other, each pair of rolls is fitted 
with guides 9, g', the lower guides g' being fixed, while the upper 
guides g are hinged so that they can rise and let the iron take the 
form shown by dotted lines in Fig. 8, thus freeing the iron being 
rolled from any strain if one pale of rolls should take more iron 
than the preceding pair delivers ; this device draws the attention 
of the workman to it, who can then alter the receiving power of the 
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one pair of rolls to suit the delivery power of the preceding pair. 
The dressing rolls D and the polishing rolls E rest in bearings 
which can move in the direction of the axis of the rolls, so that 
the entire surface of the rolls can be used for allthe grooves. Be- 
hind the polishing rolls is = the winding drum d. When a 
sufficient quantity of hoop iron is rolled on the drum d the hand- 
wheel ¢ is turned, and with it the cogwheel /, which turns the four 
cogwheels m that are fastened to the four screwed spindles n, 
which screw into the drum / and draw it over tne drum d, whereby 
the roll of hoop iron is forced off. In order to roll the hoop iron 
evenly and keep it fast on the drum d, the rim of the drum has a 
number of small rollers o and guides p resting on it, which are 
fitted in the framework T and all connected by a train of levers 
o', s', and are forced against the drum d by springs 0*. The pres- 
sure can be released by means of the lever 0*, which can be worked 
pw _ Between each roller is a guide p. (Sealed July 20, 


11,179. J. Barrow, Johnstone, Renfrew, N.B. Im- 
provements in Vertical Boring Machines. [lid. 5 
figs.) August 16, 1887.—The improved boring machine is so 
arranged as to enable the work to be placed at once into position 
by substituting for the usual cross-frame an arm which can be 
swung round horizontally and varied in its height from the base- 
plate of the machine to any distance upwards or downwards to 
pene 0 with the height of the work to be bored. The base- 
late A has bolted to it the vertical column B. The radial arm C 
ts the upper cylindrical part of the column B, and is capable of 
turning round upon it in a horizontal plane. The other or outer 
end of the arm C is bored to receive a socket C! forming part of a 
large wormwheel D. The boring bar E passes through this 
et, and its lower end rests upon a centre G in the baseplate 

A. The centre G is fixed in a box G' which has a screw nut 
formed in it in which works the horizontal screw shaft G3 which, 
when rotated in one direction, draws the box G3 away from under- 
neath the boring bar E, and into a recess formed in the base- 
a4 A. The boring bar E is provided with a sliding cutter bar 
and is driven by means of the wormwheel D and gearing to 
which motion is imparted from a steam engine L. The boring 
bar E is also provided with an improved automatic feed motion O 
at the top of the bar. The mode of operation is as follows: The 
crane, eweve previded to move the heavy work to be bored, serves 
to lift the boring bar off its centre G, which is then moved out- 
wards by the screw G3. The boring bar E is then lowered through 
an by oor ng in the baseplate into a pit and the radial arm C turned 
in a horizontal plane so as to leave the baseplate A clear and — 
e 


for the work to be placed upon it in position to be bored. 





boring bar is then lifted out of the pit and placed into position 


by 


upon the centre G, which has been returned to its former pak 
eter- 


the screw G*, The true central position of the arm C 
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mined by means of a vertical groove P cut in the back of the 


pillar B, and into which engages a block Q', which can be moved 
in and out of the groove P, and is carried by the back part of the 











arm C. (Sealed October 19, 1888). 
9513. H. E, Fuller, London, Improvements in 
Nail Ro) (8d. 6 Figs.] July 5, 1887.—A 


continuous length of wire is fed from a reel above through the 
feeding mouth D where it is seized by the first pair of rollers 
R', R2. In passing through the dies formed in the peripheries of 
these rollers the wire becomes squeezed to their eg and is 

rtially or wholly severed at intervals suited to the length of 
he nail, rivet, or other article to be made, These partially 






















formed articles or blanks before passing out of the grip of the 
upper pair of rollers are seized by the dies of the second or 
lower pair of rollers R*, R4, and in passing through them are 
squeezed in a direction transverse to that in which they were 
squeezed in the first pair of rollers, and are thus formed into the 
finished nails, rivets, or other articles, and drop into the hole H 
made in the framework of the machine, whence they can be col- 
lected. (Sealed August 17, 1888). 


SMALL TOOLS. 


8858. H.Thomas, London. Improvements in Tools 
for Extracting Broken Wood ws, Pianoforte 
Pogs, and the like. [6d. 3 Figs.] June 20, 1887.—The im- 
proved tool has for its object to extract screws from woodwork 
after their heads may have rusted away or been broken off by the 
screw-driver; it is also suitable for extracting pianoforte pegs 
when broken off flush or below the surface of the wood. These 
screws and pegs may be withdrawn without damaging the article 





from which they are removed. The tool is made of steel, and its 
extracting end @ is of a conical form and is provided with an 
internal left-hand thread 6 which jams on to the screw to which 
it is applied, and at this point commences to turn the same out. 
On the face of the cone a are cut a series of teeth c for the purpose 
of cutting a clearance space round screws which may be broken 
off below the surface of the wood. The worm d allows the cuttings 
to escape from the cutters c. (Sealed July 20, 1888). 


12,576. E. Cutlan, London. A New and Improved 
Tool for Spiral Turning. (8d, 6 Figs.) September 16, 





1887.—This invention relates to a tool for turning spiral grooves 
in wood. The frame a of the tool comprises two handles }, c, 


ivotted together at d and having bifurcated arms¢, f. A rub- 

ing piece or guide g is pivotted to the arm ¢, and is adapted tobe 
set atany angle relatively to the longitudinal axis of the tool, by 
means of anuth. Aroller ¢ serves to reduce the friction between 
the guide and the wood. A roller jis mounted in the arm f se 
as to rotate, and is provided with a guide blade k. The cutting 
tool proper 2 is arranged behind the blade k. The article having 
been smooth-turned to the —— size as at m, and placed 
between the lathe centres, the tool is placed on it so that the 
work is located between the guides g and roller j and leading blade 
k, the guide g having been previously set to the required angle. 
As the piece n rotates the tool is caused to travel owing to the 
blade k cutting into the wood at an angle toitsaxis. The cutter / 
cuts into the material as the tool travels, so that the spiral groove 
o is formed which can be enl: to any desired extent. The 
auxiliary guide m is set to follow in the groove o formed by the 
cutter to assist the travel of the tool. (Sealed October 5, 1888). 


12,944. L. Cooper, Coventry. An Adjus Nut- 
er or Wrench. (8d. 3 Figs.) September 24, 1887.—The 

= inner edge of the frame A forms the fixed jaw B of the tool. 
The movable jaw B! is retained in a within the frame A by 
rojections b and a back plate C, all forming one piece with the 
te B', which is free to slide up and down in the frame A: One 
or both of the projections b is extended beyond the edge of the 
frame so as to form a second movable jaw B2. The frame A is 
also extended to form an opposing fixed jaw B*, By this arrange- 


Fig - 


Fig.1. 
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ment an object oe by the open side jaws B?, B* in 
cases where the incl jaws B, B! would be unsuitable. The 
movable jaw B' is maintained in any required position by means 
of an indented wheel or disc D, which is united to and slides with 
the jaw B' and plate C on the frame. To adjust the jaws of the 
spanner to a given nut, the movable jaw B', and with it the disc 
D and plate ©, are slid close up to the fixed jaw. The disc D is 
then rotated till the oa slot d* comes opposite the pin E. It 
is then slid back till the top of the pin E, coming against the end 
of slot d*, prevents it from opening any further. The spanner is 
then y for use. (Sealed October 5, 1888). 


4735. C. R. Walder, Berlin. Improvements in 
Vices. [lld. 6 Figs.) March 28, 1888,—The movable jaw A is 
formed in one piece with a knee S, the horizontal limb of which 
slides in a box carried by the lower part B! of the fixed jaw B. In 
this box is a fixed rack The movable part S carries a spindle 
w held in position by nuts m, m!, and provided with a bar ¢ for 
turning the spindle. Upon the spindle w is fixed an eccentric disc 
e connected by an eccentric rod e' to one arm d of a bell-crank lever 
pivotted at d2. The other arm of the bell-crank lever connects to 
a bar h which carries at its other end a toe ¢ engaging with the 
teeth of the rack Z. On turning the spindle w and the eccentric 
in one direction, the eccentric rod e! will be depressed, and the bell- 
crank lever turned in such a manner as to cause the bar h and toe 
t to press against the tooth of the rack, and thereby press the 
jaws A and B apart. To tighten up the work in the vice, the 
spindle w is turned in the opposite direction, so as to lift the rod 
e' and thus pull the bar A and toe ito draw the jaws A and B 
together. On the spindle w is fixed a cam n, and opposite to the 
cam is arranged a bar ¢ which slides in bearings, and is connected 
to the outer end of the bar h. When the spindle w is turned so as 
to slacken the grip of the vice, the continued rotation of the 





spindle w brings the prominent part of the cam opposite to the 
upper end of the bar ¢, and depresses the bar. The bar h/ is thus 
turned on the pin d3, and the toe i is lifted and held clear of the 
rack Z. The movable part A S can now be quickly drawn out 
the width of the work. The le is 
then turned, and the toe 7 d into gear with the rack, and the 
tightening strain is applied by the eccentric ¢ as above described. 

en slid backward or forward, the horizontal limb of the part 
8 rolls on an antifriction roller R. In the modification shown in 
Fig. 2, the spindle w is formed with a screw thread engaging with 
a wormwheelg. A in in the wormwheel raises and lowers 
the connecting-rod t! which is connected to the bell-crank lever d' 
that is connected by a link A! to a tumbler i. As shown, the 
spindle w has been turned sufficiently to raise the tumbler @ out 
of gear with the rack Z, thereby allowing the movable jaw A to 
be drawn out to any extent. Upon turning the spindle so as to 
allow the rod ¢! to drop, the tumbler #' is brought into gear with 
the rack Z and draws the jaws Aand B ether, In the modi- 
fication illustrated in Fig. 3, thespindle w is screwed and termi- 
nates in a ball which occupies a socket formed in the head of the 
doublelever kk’. This lever is pivotted at &* and the lower end k! 





is connected toa bar h, terminating in a toothed shoe i which 
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In order to lift the shoe i clear of the 
rack, the operator presses upon the trigger-like extension h2 
using the fixed tail 2 as a fulcrum. By turning the screw 
spindle w so as to advance or to withdraw it, the jaws are drawn 
together or are separated. (Sealed July 18, 


5635. L. F. J. Bariquand, KE. Bariq and 
Cc. P. E. Marre, Paris. Im; ade ny ns Bays 
Sh Instruments an gee in Connection 
therewi (8d. 18 Figs.) April 16, 1888.—The handle A forms 
the framing of the instrument, The lever BB constituting the 
moving part is pivotted on the axis R. The comb F carries the 
countercomb H guided by tenons. D is the fixing bolt. In Figs. 1 
and 2 the movable lever is shown actuated by an, endless cord X 
passing round a grooved pulley P on an axis! fixed to the frame 
A. This pulley has an eccentric projection which imparts a to- 
and-fro motion to the lever B at each revolution. The cord is led 
through two tubular passages inclosed in an outer casing Z to a 
driving pulley Y. In order to enable the movement to be stopped 
at will, the stud R is connected to the eccentric fork of a lever L. 


engages with a rack Z. 

















By raising the latter the stud is drawn out of gear with the lever 
B, so that this being deprived of its fulcrum, it will cease to 
impart its motion to the countercomb. The clipping instrument 
may also be worked by means of compr air, as shown in Figs. 
8and 4. The movable lever B has a stud J — to a piston Q 
receiving a to-and-fro motion in a cylinder R forming part of the 
body of the instrument. The ends of the cylinder communicate 
by tubes 8, ing through the handle, and having flexible exten- 
sions, with the ends of a motor cylinder T which contains a piston 
to which a to-and-fro motion is imparted by power or by hand. 
The air being thus alternately compressed and expanded on each 
side of the piston, a corresponding motion is imparted to the 
piston Q of the instrument through the medium of the air in the 
tubes 8. (Sealed July 27, 1888). 


EXCAVATING. 


9668. H. O. Baldry, London, and J. T. Puilon, Head- 
ingly, Yorks. Improvements in Excavators. [lld. 7 
Pat July 9, 1887,—The rH tumbler @ for carrying the bucket 
chains b rests with its axle c in bearings fixed to the upper end of 
the two-armed lever d d', which is hinged on the shaft e et the 
junction of its two arms. The end of the lower shorter arm d' is 
provided with a map 4 carried on trunnions fitted into bearings at 
the end of the arm d'. By rotating the screw g which fits in this 
nut, the lever d d' can be moved about the shaft ¢, thereby moving 
the top tumbler a inwards from or outwards to the working face 
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being cut by the buckets. The bucket.trough ¢ is covered in at 
the u end. The buckets empty into a short spout 28 which 
is car as toes by Binge heat 28 Da fon tumbler shaft. The 
spout conducts the material into a fixed hopper 29, which is made 
to deliver on either or both sides of the excavator at will by means 
of double shoots 29' and a shutter 30 at its —— inner amp The 
mouths are provided with curved balanced shutters 31 for cutting 
off delivery, In Fig. 3, the swivelling main frame o and the jib 
m m!' are shown rotated so that the bucket trough ¢ projects to 
one side at right angles to the carriage frame of the excavator. 
(Sealed August 17, 1888). 


13,215. J. H. Greathead, London. Improvements 
in Shields Used in Excava' els or Shafts. 
(8d. 5 Fige.) September 29, 1887.—When a shield for a tunnel is 
pushed forward in water-bearing or soft material, it may tend to 
sink, and thus give a direction which is false in level. This is 
obviated, ding to the p t invention, by providing within 
the front portion of the shield S several air chambers A (Fig. 1), 
which give the shield sufficient buoyancy to prevent the shield from 
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deflecting itself downwards. In Fig. 2 the shield S is shown pro- 
vided with spikes or piles P, P!, and Q; and in Fig. 2 the shield 
is shown provi with a central boring head H. The spikes Q 
are fixed to the face of the shield, and when it is forced forwards 
they advance with it, penetrating and breaking down the material 
in front. The piles P are attached to the plungers of the hydraulic 
cylinders C which are employed for advancing the shield, abutting 
against the last ring of the lining L. As the shield is advanced, 
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the sharp edge E of the shield cuts its way into the material in 
front, the piles P being at that time stationary. When the 
lungers are retracted from L so as to admit of a fresh ring of 
ining being introduced, the piles P are advanced, disintegrating 
the material in front of the shield. There may be other piles P 
worked hydraulically besides those P which are attached to the 
advancing plungers. (Sealed October 12, 1888). 


8225. J.W. Docwra and C. Docwra, London. Im- 
qeoves. Apparatus for Lee and Recovering 

roken Well Boring Rods and the like. (8d. 4 Figs.) 
June 5, 1888.—Referring to Figs. 1 and 2, 1 is a tube within the 
lower part of which are secured three blocks 2, which, together 
with the adjacent lower edge of the tube are bevelled in order to 
facilitate passing over the end of a broken rod. 8 is an eccentric 
or cam having a serrated periphery and mounted 80 as to be able 
to turn upon a pin 4 that traverses, and is fixed in two opposite 

rts of the tube. The broken rod to be raised is gripped between 
he cam 3 and a plate 5 fixed inthe tube. The cam 3 is kept by 
@ spring or elastic band 7 normally sufficiently forward in the 
direction of the arrow to cause it to engage with a broken boring 
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rod. The band 7 is arranged in a recess 8 in the outer side of the 
tube. The cam 8 is cleared or set free from the boring rod 6 by 
means of acord 9. In Figs. 3 and 4, a wedge 8* having a serrated 
surface is employed in lieu of the cam for gripping a broken rod. 
This wedge works on an inclined surface (the of a dovetailed 
recess 11 in a fixed plate 12). Whilst passing the apparatus over 
the end of a rod 6, the wedge is kept up to leave sufficient space 
between it and the plate 5 to freely receive the rod. The wedge 
is then released and bears against the rod, and when the vg od 
ratus is raised, the wedge has the effect of jamming the rod be- 
tween itself and the plate, the grip being in proportion to the 
bi for resistance of the rod to rising. ( October 19, 


MISCELLANEOUS. 


9380, E. T. Cleathero and J. F, Stewart, London. 
imerevemstats in Safety Apparatus for Lift, Elevator, 
and Mine es, Cars, or Platforms. (8d. 1 Fig.) 
July 1, 1887.—A is a horizontal beam which is carried in the 
vertical slot A! of the frame B which is suspended by the rope C, 
The side arms D are attached to the beam A, The rods E are 


























provided with screwed ends and lock nuts which pass through the 
side arms and are adjustable by the nuts F. The other end of the 
rod is connected to the double lever G, and is mounted on 
the framework H. One end of the double lever is connected toa 
spring I; the other end of the lever supports serrated sliding 
blocks J which are also fixed to an‘inclined slide or guide K form- 





ing pers of the framework of the cage. A cap L prevents the 
blocks J from falling away from their proper position. In the 
figure the beam A is shown at the top of the vertical slide. The rope 
breaking, the beam is caused to fall, and with the aid of springs 
the serrated blocks are brought into contact with the upright 
guide post M which is thereby gripped and prevents the descent 
of the cage. (Sealed July 27, 1888), 


12,687, A.C. es R. H. Lege 
brugge, Ham aa. Germany. m2) 
Presses with ogre d Pistons. 

September 19, 1887.—This invention relates to a 

to compress adhering material into hard and solid cakes. 
upper portion of the mouthpiece b is formed by a tongue d 
pivotting on a pin e, and capable of being adj by ascrew/, 
so that the surface d! d? of the tongue may either be parallel to 
the bottom of the mouthpiece, or the latter wi!l taper more or 
less in the direction from d' to d?. The piston c is operated by any 


and A. Linnen- 


y LE 
NA ATR ATT 
7) 


GRY 


bS 
Yih iitiy 
7 eae // 


suitable mechanism (not shown), 80 that its end surface will move 
to and fro between the points c! and c?, and thus a portion of the 
material contained in the hopper a will, at every stroke of the 
piston, be conveyed from the hopper into the mouthpiece and be 
compressed therein, the cakes already formed being at the same 
time pushed forward. Perforations g serve to allow air and 
moisture to escape from the material while being compressed. 
The mouthpiece has parallel walls from d? to d3, and increases in 
width from d8 to the end d4. This increase in width is provided in 
order to allow the cakes to expand but slowly on leaving the press 
80 ag to obviate the cracking of the cakes resulting from sudden 
expansion. (Sealed August 3, 1888). 


4978. H. H. Lake, London. (P. W. Gates, Chicago, Ill., 
U.S.A.) Improvements in and relating to Machines 
for C g or Pulverising Ores and other Sub- 
stances. (8d. 11 Figs.) April 3, 1888.—As the cam d? revolves, 
it, by its steps, causes the lever D to vibrate intermittently on its 
pivot d‘, and the lever D! by striking the chute e on its under- 
side and then ea out of the way causes the free end of the 
chute to rise and fall suddenly and the feed from the hopper to 
the hollow reducing cylinder A to be facilitated. The feeding 
capacity of the chute may be regulated by means of a cord which 
is attached to the free end of the chute and may be wound up by 
a windlass so that the inclination of the chute is varied. The 
chute ¢ enters the cylinder A through an opening a4 in the front 
head A!. The inner surface of this opening is provided with a 
right-hand thread which serves to return one material which 
tends to escape from the cylinder. The cylinder A is pro- 
vided with a concentric removable lining of corrugated cylin- 
drical metallic sectors F arranged to form parallel grooves f 
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which serve as elevating and Seteies buckets. The corru- 
gations of the sectors are at right angles to the axis of the 
cylinder A, and serve as guides to similar corrugations formed 
on the outer surface of the hollow pulverising roller G which 
revolves in the cylinder A. The roller G is provided on its 
interior surface with similar corrugations, which serve as 
ides to the outer corrugations of the roller H which revolves 
within the roller G. Openings g are formed in the rollerG. The 
hollow screw thread h of the roller H serves to return into the 
between the head A' and the roller G the crushed material 
which is not sufficiently pulverised when it arrives at the discharg- 
ing end of the machine. An elevator I fastened to the roller H 
serves to deposit the insufficiently pulverised material into the 
said roller. Afan j! draws the sufficiently pulverised material out 
of the machine. The elevator! is shown separately in Fig. 2, and 
consists of a number of hollow radial armsi which are united at 
the axis of the roller H and have openings ¢' communicating with 
the interior of the roller. The material to be fed back passes 
trom the cylinder A ee openings i? into the arms ¢ in its 
passage into the roller H. (Sealed July 27, 1888). 


UNITED TES PATENTS AND PATENT PRACTICE. 
Deseri Bey ate illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBBRING, 35 and 36, Bedford. 
street, Strand. 





Intawarra (N.S.W.) Ramway.—A section of the Illa- 
warra Railway from Waterfall to Clifton has been opened 
for traffic. There is now oak railway communication 
from Sydney to Wollongong, 48, and Kiama, 70 miles, 


New Cataroaugs.-—Mesers. B. Verity and Sons, of 
King-street, Covent Garden, London, have just issued a 
very elaborate catalogue of art metal work in the form of 
fittings for electric lamps. Messrs. Verity have a long- 
established reputation as metal workers, and by wedding 
their technical skill with the artistic desi of Mr. 
Hannah they have produced some very beautiful objects. 
The question of providi + arena fittings for incan- 
descent lamps is a most difficult one, but a good many 
promising solutions are to be found in these Ds The 
American machinery and tools of Messrs. C. Churchill 
ani Co., of 21, Cross-street, Finsbury, London, are very 
well known. Yet a new edition of. their catalogue is 
always a source of interest. One is sure to find in it some 
new “Yankee notion” which delights the heart of a 
mechanic by its neatness, or some tool which supplies the 
very want the amateur is suffering from. The catalogue 
covers an immense range, and it is scarcely possible for 
any one engaged in mechanical pursuits not to find in it 
something which could be of service to him, 











Nov. 23, 1888.] 
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THE CENTRAL INSTITUTION OF THE)! 


CITY AND GUILDS OF LONDON 
TECHNICAL INSTITUTE.—No. III. 
By G. W. vz Tunzetmann, B.Sc. 
THe PuysicaL DEPARTMENT. 


In the Physical Department, which is under the 
direction of Professor W. E. Ayrton, F.R.S., the 


special technical subject taken up is electrical tech- | 
nology, and the laboratory and lecture courses for 


the third-year students, and the greater part of the 
second year’s courses are especially adapted for 
those who have decided to enter the electrical 
engineering profession. The first year’s course and 
a portion of the second year's course are arranged 
to suit technical students generally and are attended 
by all the students of the college. 

The course of instruction in the Physical Depart- 
ment consists chiefly of practical work in the 
laboratories, and the lectures are directed mainly 
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to supplement the tuition given individually in the 
laboratories by the professor and his three assis- 
tants, instead of, as is frequently the case at 
colleges at home and abroad, the laboratory work 
being regarded as merely an adjunct to the lecture 
courses, The physical laboratories of the Institu- 
tion are upon an unusually extensive scale, there 
being in addition to three electrical research 
laboratories and a dynamo-room with an adjoining 
laboratory for testing dynamos and motors, no 
less than five distinct laboratories intended mainly 
for first-year students, namely : The junior elec- 
trical laboratory (Fig. 9); the optical laboratory 
(Fig. 11, page 500) ; the magnetic laboratory ; the | 
heat laboratory (Fig. 10, page 500) ; and the labo- | 
ratory of acoustics. Each laboratory contains a | 
large amount of apparatus arranged for carrying out 
an extensive series of organised experiments, the 
apparatus required for any one experiment being 
complete and ready in its place. In order that it 
may be removed to the lecture-room when required 
for use at the lectures, the apparatus for each ex- 
periment is mounted separately on a board. This 
mode of fitting up junior laboratories was designed 
baer: Ayrton and his assistants, Messrs. 
ther, Sumpner, and Raine, to enable a com- 








| variable magnetic forces in the galvanometers. | 
| Among other apparatus there is shown on the right- | binding screw on the board. Immerse the silver plate in the 


| paratively large number of students, most of whom | titative, a set of printed instructions is given them, 
have had little or no previous experience of phy-| and to illustrate the character of the work an 
sical apparatus, to be set to work simultaneously, | example of one of these sets of instruction is given 
and efficiently supervised by two or three com- | below. 
petent assistants. 
This system was first introduced by Professor|©')~ ““» 
Ayrton at the Finsbury Technical College, where it PuysicaL DEPaRTMENT.—JUNIOR ELECTRICAL 
was found to work so well that it has been carried LaBORATORY. 
out and further developed at the Central Institution. | 70 Calibrate an Ammeter by Means of a Silver Voltameter. 
The apparatus contained in the junior electrical) Pyeliminary.—The voltameter consists of a platinum 
laboratory (Fig. 9) and the laboratory and lecture | dish containing 25 per cent. solution of silver nitrate, 
course which accompanies its use, will be found fully | and in which a silver plate is immersed. An adjustable 


described in Professor Ayrton’s ‘ Practical Elec- carbon resistance is provided by means of which the 


| * Ps . 
ar eS ° ° +. | current passing through the voltameter can be maintained 
Sad i ese eck mel yn eater oo er 


2 ; 1 ANS | the different experiments. 
of which the action of the magnetic forces which| Zxperiments.—1. Carefully clean, dry, and weigh the 
are utilised in the tangent and the sine galvano- 


( aeaieen dish, the approximate weight of which is 
meters may be experimentally investigated, variable /8 grammes. 
weights in the mechanical models replacing the | 





GUILDS OF LONDON INSTITUTE. 
CENTRAL INSTITUTION. 





2. Pour the solution of silver nitrate into the dish, and 
place it on the three brass pins provided for its reception, 
and which are electrically connected with the left-hand 





Pi ie. 





Fig, 9. THE JUNIOR ELECTRICAL LABORATORY. 


hand side of the illustration an arrangement of two 
artificial land telegraph lines with contrivances for 
introducing any one of the faults that occur in 
practice with apparatus for determining their posi- 
tion by means of electrical tests. 

In the heat laboratory (Fig. 10) there are apparatus 
for measuring the coefficient of increase of pressure 
of a gas at constant volume, the increase of volume 
at constant pressure, the coefficients of expansion 
of solids and liquids, the absolute coefficient of 
expansion of mercury, the pressure of saturated 
vapours at either high or low temperatures, the 


| specific heats of solids and liquids, the latent heat 


of steam, the mechanical equivalent of heat, &c. 

The optical laboratory (Fig. 11) contains simple 
optical benches for junior students as well as 
optical benches with all the most modern appliances 
for researches in light, polariscopes, spectroscopes, 
goniometers, photometers, with appliances for test- 
ing the efficiency of gas burners, arc and incan- 
descent lamps, &c., while the acoustical labo- 
ratory is fitted with a large collection of apparatus 
by Koenig. 

When a group of junior students, which usually 
consists of three, is set to perform any one of the 
experiments, which are as far as possible all quan- 








solution, and clamp it in such a position that its edges 
are equally distant from the sides and bottom of the dish, 

3. Turn the small milled head at the top of the ammeter 
so that the pointer of the ammeter comes opposite the 
zero on the scale, if not there already. Place the copper 
connecting wire in the mercury cups marked A and C 
(which cuts out the voltameter), and adjust the carbon 
resistance until a convenient current flows round the 
ammeter. Remove the connecting wire. 

4, Quickly insert the connecting wire in the mercury 
cups marked A and B, carefully noting the instant at 
which the circuit was completed. Allow the current to 

for a convenient time (ten to thirty minutes, accord- 
ing to the strength of current used), and keep the current 
constant by the adjustable resistance. Note the tempe- 
rature of the room during the experiment, and, at the end 
of the interval decided on, quickly break the circuit. 

5. Empty the solution from the disk into its bottle, and 
carefully wash the deposited silver with distilled water. 
Then fill the dish with distilled water, and allow it to 
stand ten to fifteen minutes. Again wash with water, 
alcohol, and ether, dry over the spirit lamp, and cool in 
the desiccator, 

6. Carefully determine the increase of weight due to the 
silver deposited on the dish. 

7. Calculate the strength of current used in the experi- 
ment, assuming that one ampere deposits 1.118 milli- 
grammes of silver per second. : 

8. Repeatthe experiment with several different strengths 
of current. j 

9, Tabulate your results in some convenient form, and 
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write them with your name on the card, on which you 
will find recorded the results of previous experiments, 

It is worthy of special note that from the first 
day a student enters the college he learns to make 
actual measurements in the laboratories, and has to 
enter his results in his laboratory note-book ; also 
in every case where such a representation is pos- 
sible he has to plot his results in the form of curves 
drawn upon squared paper of the kind usually em- 
ployed by engineers. 

These note-books are regularly examined and 
corrected by the assistants, and if the measurements 
have not been carried out with sufficient care and 
accuracy, the student has to repeat them before a 
fresh experiment is assigned to him. Marks are 
awarded for the results of the laboratory work 
entered in the note-books, as well as for the notes 
of the lectures and for numerical exercises, all of 
which are examined weekly, and these marks given 
weekly for the steady work of the students form a 
large proportion of the marks which decide their 

sition at the end of the session, so that it is 
impossible for a clever but careless student to 
obtain a high position in the class list by merely 
cramming up his lecture notes and text-book, 
previous to the terminal examination. In facts 
power to do continuous work and to reason on what 
experiment teaches, rather than mere aptitude to 
simply receive information and pour it out again on 
a fixed examination day, is what the system aims 
at giving and testing. 

he first year’s lecture course of physics begins 
each year in October with the discussion of the 
accurate commercial measurement of electric cur- 
rents, difference of potential, resistance, quantity 
of electricity, and power, including a description of 
the construction and use of the instruments em- 
ployed in making these measurements. This part 
of the course continues up to the end of February, 
and the time from then to the end of the session is 
occupied by a course of lectures on the elements of 
heat and on the laws of the propagation of sound 
and light and their application in common musical 
instruments and optical apparatus, The laboratory 
work is throughout concurrent with the lecture 
courses, and the students work several hours in 
the laboratories for every hour spent in attending 
lectures and exercise , 

The courses on heat, light, and sound differ from 
those given in other colleges in that great pro- 
minence is given to laboratory work, and in the 
fact that the laboratory work in these subjects, as 
well as in electricity, is as far as possible quantita- 
tive. 

In the electrical course Professor Ayrton prefers 
to begin with the study of the electric current in 
place of the usual practice of first studying electro- 
static phenomena. His principal reasons for this 
are that it is the electric current which is of the 
greatest importance in nearly all the applications of 
electricity to practical purposes, and that it is easy 
to introduce a student at once to the quantitative 
comparison and measurement of electric currents, 
and then gradually to lead him to obtain accurate 
ideas of the meaning of potential difference and 
resistance, while if electrostatics were first con- 
sidered the students would have to begin with ex- 
periments which are both much more difficult to 
perform and harder to understand than the measure- 
ments which he has to make when beginning the 
study of the electric current. 

The practical definition of the standard of cur- 
rent—the ‘‘ampire ’— which is based on the rate of 
deposition of silver in a silver voltameter, is given 
to the students at the commencement of their 
course, and the relative, as well as the absolute, 
calibration of various types of galvanometers in 
amperes made to determine the law connecting the 
deflections with the current strengths producing 
them occupies the students in the early part of their 
laboratory work. After a study of the different 
forms of laboratory and commercial current meters, 
now commonly called ‘‘ammeters,” the students 
are introduced to the idea of potential difference 
and learn to measure potential differences in volts 
by statical methods. Various electrostatic pheno- 
mena are then introduced to their notice, and the 
ideas of electric quantity and density are experi- 
mentally arrived at. 

The idea of electrical resistance as a magnitude 
having a definite value for a given conductor is then 
introduced in the same way hat its existence was 
first demonstrated by Ohm, namely, by showing the 
constancy in the ratio of potential difference, mea- 
sured electrostatically, to current strength, in any 





conductor ; next come the galvanometer, or volt- 
meter, methods of measuring potential differences. 
The different methods of comparing resistances 
are then studied, the circumstances upon which 
the variation of resistance depends, the measure- 
ment of resistance in terms of a definite unit, the 
ohm, the heat generated by an electric current, and 
the work done in an electric circuit. 

The various types of primary batteries are then 
experimented with, and measurements made of 
their electromotive force and internal resistance. 

The best methods of insulation are next con- 
sidered, with the best methods of guarding against 
both surface leakage and leakage through the mass; 
common defects in the insulation of electrical instru- 
ments are pointed out, and the best forms of tele- 
graph insulators and methods of testing them during 
manufacture discussed. 

The students then pass on to the actual measure- 
ment of electrostatic quantity in coulombs, and learn 
to compare quantities of electricity by means of the 
ballistic galvanometer, with the simpler corrections 
which have to be made in reducing the observations. 
The idea of capacity is then introduced, and the 
properties of condensers are studied, including the 
measurement of specific inductive capacity and 


the measurement of high resistances, such as that} c 


of the insulators used for coating cables, by deter- 
mining the rate of loss of charge by leakage. 

When the conceptions of capacity and the methods 
by which the capacity of a condenser may be varied 
have been thoroughly grasped, influence machines 
are explained, after which the students make more 
detailed measurements with, and experimental tests 
of the various commercial forms of ammeters, volt- 
meters, and electro-dynamometers than they were 
able to carry out when commencing the subject of 
the commercial measurement of currents. The first 
year’s course of electricity concludes with the discus- 
sion of power and the methods of measuring it, the 
principles of the construction of wattmeters, the 
distribution of power in a circuit, and the electrical 
efficiency of a system containing a current gene- 
rator, together with the efficiency of electric lamps 
and the conditions on which their life depends. 

When a student has intelligently gone through 
this course under proper direction, he has obtained 
clear notions of the meaning of the ampere, the 
volt, the ohm, the coulomb, the farad, and the watt, 
and has a working knowledge, as distinguished 
from a mere book knowledge of their connection 
with one another, and with the method of employ- 
ing the units in actual practice. He has, in fact, 
mastered the basis of the exact commercial measure- 
ments of electrical quantities, and is prepared to 
commence the course of electrical technology to be 
described in the succeeding article. 








SUBMARINE MINING. 
By Lieut.-Colonel Buckni1t1, R.E. (Ret.) 
(Concluded from page 325.) 
DEFENCE oF Minep Warers—continued. 


Obstructions.—Just asthe mines themselves form 
a grand obstruction to the passage of large vessels 
and thereby assist greatly in the defence of a 
maritime fortress, so smaller obstructions can be 
usefully employed to impede and perhaps prevent 
the passage of small craft whose aim may be to 
attack the mines. 

Floating Nets can be used, and if small steamers 
get among them the propellers are often fouled, the 
boats become temporarily helpless, and may be de- 
stroyed by a well-directed fire from quick-firing or 
other guns. Nets can, however, be readily passed 
if seen, small lengths of chain being thrown upon 
them from the boats, which effectually sinks them. 

Booms, when well made, are probably the most 
effective exh obstruction against the passage of 
boats. They should invariably be formed of a 
double line of balks at such a distance apart that 
a boat which succeeds in jumping or passing through 
the front line, is brought up by the second line. 
The two lines should connected frequently by 
crossbeams, the whole presenting the appearance 
of a large floating ladder. Wire ropes or chains 
should run along each line and be connected to the 
main anchors at the ends of the boom. Stream 
anchors should also be connected to the boom at 
intervals in order to keep it in position when the 
tidal or other currents flow across it, and during 
stormy weather. If such a boom be deficient in 
buoyancy, empty casks can be lashed to it at 
intervals. An attacking flotilla generally tries to 





destroy such an obstruction by means of small 
charges attached to it and then fired by electricity 
through a length of insulated wire. Some experts 
consider that such a boom should be moored on 
the waters immediately in front of the mined area, 
and that the fixed ray from an electric light should 
be directed upon it or upon the water immediately 
in front of it. It is perhaps better to place it, as 
well as the ray of light, some distance in front of 
the mines, whose position is not then demonstrated 
with such precision. The boom should be just 
behind the ray of light, but should boats attempt to 
fire charges on the boom the light should be thrown 
upon them, and every means taken to prevent the 
explosion of the charges. The boom should conse- 
quently be enfiladed by some quick-firing guns of the 
defence, and if a few circuit-closers be connected to 
the boom in such a way (to be described presently) 
that a signal is given on shore when a boat comes 
against the boom, the defenders will know when to 
open fire and how to direct it, even in darkness and 
when no object is seen. This idea is similar to 
‘* automatic artillery fire” advocated by the writer 
in 1883.* The approaches to a boom can also be 
sown with small mines, specially designed, and 
— a proper submersion for acting against small 
t. 


When there is but little rise and fall of tide, 
either electro-contact or automatic mines may be 
employed, care being taken when the latter are used 
that the defence flotilla keeps clear of them, lead- 
ing lights on shore being employed for this purpose. 
But a very small tidal rise and fall causes such 
mines to become useless at high water, unless they 
are awash at low water, which is not permissible, as 
the mines, if electric, would be constantly signalling 
by wave action, and if automatic would destroy 
themelves in rough weather. 

In tidal waters Major R. M. Ruck’s system of 
rise and fall mines (already described on a pre- 
vious page) may perhaps be applied to boat mines, 
but it would probably be better and certainly 
less costly to attach mines to the boom itself, and 
to arrange so that. each shall be exploded when a 
boat comes into contact. This action can be secured 
in the following manner. 

The boom may be formed of a series of rafts of 
timber, connected together by two wire ropes or 
chains, one along the front, the other along the rear. 
To the front of each raft a wire is stretched, one end 
of this wire being fixed to a special form of circuit- 
closer which is actuated by a pull on the wire, and 
the other end being secured to a spring that keeps 
the wire in tension. This spring can be secured to 
the back of the spar raft. 

A single cable from a distant firing battery leads 
to each circuit-closer in turn, thence to the mine 
which that circuit-closer explodes. The circuit- 
closer can be placed either on the front or the back 
of the raft ; in the latter case, the pull-wire is led 
through a pulley at each end of the front spar. 

The explosion of the mine does not injure the 
raft or the circuit-closer, but it destroys the boat 
whose bow causes the pull on the wire by coming 
into contact with it. Fig. 96 shows the arrange- 
ment, 

The outrigger is provided with an iron eye about 
8 ft. behind the mine, and, a rope being previously 
secured to the centre of the front log and its end 
secured to the back log, this end is passed through 
the eye on outrigger, and the spar then thrust out ; 
the inner ends of the spar and of rope are finally 
secured to the centre of the back log. The elec- 
trical joint between the mine wire (which is stapled 
in a groove along the under side of the outrigger) 
and circuit-closer wire is then connected up. By 
these means another mine on its outrigger can 
readily be connected up to the boom to replace one 
that has exploded. ; 

Fig. 98 shows a sectional view of a raft and mine. 
The rafts would be connected up in line, on a 
beach, just below high-water mark, commencing 
work on a falling tide. The mine and its outrigger 
spar would be connected up separately when the 
boom is in place. The small insulated wire to 
circuit-closer and to mine would be fixed in grooves 
to the spars by small staples. : 

The rafts being connected together in boom, they 
are towed out as soon as the tide floats them, and 
taken to their position on the mine field, a large 
anchor having previously been laid and buoyed. 
One end of the boom is secured to the mooring line 
of this anchor. The boom is then stretched into 

* See paper read at the Royal United Service Institu- 
tion, 14, 1884, 
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its position, the wire ropes being made as taut as 
possible, and a second large anchor laid, and its 
mooring line secured to the far end of the boom. 
Stream anchors, when required, are now laid, and 
their mooring lines secured to the front and back of 
the boom, between the rafts. 














The electric cable is then connected to the near 


end of boom, and is laid to shore. The raft mines 
are brought up by another boat, on their spars, 
and are lashed in position, one on each raft. This 
operation can be performed at the same time that 
the electric cable is being laid. 

By proceeding in this manner, most of the work 
is done on shore, and agreat deal of it can be done 
permanently, the rafts being stacked at the depdt 
ready for use at any moment, 

The principal cost of these a ements is that 
of the spars and materials used in the boom. As 
before stated, a boom of some kind is essential to 
ward off boats, and small mines of some sort in 
front of the boom or attached to it, add greatly 
to the efficiency of the defence. The above ar- 
rangement is therefore economical, because it 
obviates the use of sinkers, moving lines, &c., 
for these mines; and the circuit-closers and mine 
cases being almost invulnerable to countermining, 
the defence against boat attack, produced by this 
design, isstrong. It moreover provides against the 
difficulties engendered by the rise and fall of tide. 

In the event of the number of spars available 
being limited and insufficient to form a boom, as 
described, the following alternative design may be 
used. It is more economical in material, but not 
so trustworthy. This arrangement is shown in 
Figs. 97 and 99. It consists of a log and a cross- 
spar projecting a few feet beyond the centre of the 
former, and secured there by means of two wire 
ties. 

An outrigger spar is lashed to the cross-spar, and 
projects to the front a few feet more. 

The circuit-closer and pull-wire form a project- 
ing triangle to the end of the cross-spar, to which 
they are secured by a small pulley, not shown on 
the drawing. 

Elasticity in the pull-wire can be obtained by 
securing the pulley to the cross-bar end, by means 
of a strong india-rubber strop, or by any other 
simple spring. 

The mine is suspended from the end of the out- 
rigger spar. 

The electrical arrangements and the mode of 
mooring are similar to those already described for 
the boom, composed of rectangular rafts. 

The stream moorings would have their lines 
secured to the wire rope at the point of junction of 
two rafts, and the end moorings, and electric cable 
to those, would be arranged precisely as in the 
former case. 

The circuit-closer is shown on Figs. 100 and 101. 
It consists of an iron tube with a movable end-piece 
at one end, to which is secured one of my patent 
spring ring contact makers. The other side of the 
ring is held by a bolt that crosses the iron tube, 
the ends of the bolt lying flush with the outside 
surface of the tube. The two electric wires are led 
through a pressure plug consisting of two iron discs, 
an india-rubber plug, and a screw bolt and nut for 
compressing same, the nut being turned by a box 
spanner from the tube end. By such an arrange- 
ment, the plug forms a good water-tight joint both 
for the tube end and for the wire entrances. Also, 
the plug rests solidly on the before-mentioned cross- 
bar, and cannot therefore be driven in on the con- 
tact spring by the pressure ) eee by the explo- 
sion of a countermine, or of a neighbouring mine. 

The end-piece, and part of the iron tube, are 
surrounded by an india-rubber tube lashed to each 
of them. This allows the end-piece to be pulled 
out for a short distance by a pull on the wire, and 
the elasticity of the india-rubber tube helps the 





elasticity of the spring ring to pull the end-piece 
back to its normal position, thus reopening the con- 
tact points, and insulating the branch wire from the 
electric cable if the mine be fired, or bringing every- 
thing back into the normal condition if the mine be 
not fired. The latter occurs when the firing battery 
has been purposely disconnected, in order that the 
system may be tested by bumping each raft in turn 
by a defence boat, a test battery and galvanometer 
only being in circuit on shore, during such an 
operation. 
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The circuit-closer is fixed to a spar or other 
object by means of a cross-bolt carried through a 
hole in the tube at the end furthest from the end- 
piece. In order to prevent the circuit-closer being 
unduly strained by the bumping tests, two side 
links (not shown on the drawing) are provided, 
which hinge on the long cross-bolt. These links 
connect with another cross-bolt engaging in the 
hole provided in the end-piece for the pull-wire, 
the hole being made of a sufficient length and size 
for this purpose (see Fig. 101). 

The arrangement of end-piece, &c., is designed to 
form an efficient protection to the apparatus against 
countermining, but it is of no use to make the cir- 
cuit-closer, raft, and pull-wire impervious to damage 
by countermines, unless the mine be so also. The 
inventor has, therefore, taken much trouble to de- 
sign an arrangement for the charge which shall be 
safe against countermining. 

The charge, about 20 lb. of wet slab gun-cotton, 
is firmly braced between two iron plates by bolts 
and nuts, and the priming charge of dry gun-cotton 
is placed in a short length of boiler tube, the end 
of which is closed by an insulated plug for the wire 
entrance. This plug has a circular rim between 
which and the tube end an external leather washer 
is pressed by two small studs secured to the top 
plate of the charge, The wet gun-cotton is cut away 
centrally so as to fit against the tube containing the 
priming charge, and a hole in the top plate coin- 
cides therewith. A 20 1b. charge will act effectively 
against boats to a distance of 10 ft., and the rafts 
can therefore be from 20ft. to 25 ft, in length. 
The apparatus is manufactured by Messrs. Elliott 
Brothers, London. 

Cribs of Timber filled with stones, and other ob- 
structions of the kind, can be used when it is desired 
to prevent boats passing over shallow waters. 

Boat Defence.—But the best defence against boat 
attack is an active boat defence, Should thiscollapse 
or be non-existent, the best systems of passive ob- 
struction must fall before an enterprising foe. 





THE EDMUNDS SYSTEM OF ELECTRIO 
DISTRIBUTION. 

Many minds are concentrated on the problem of 
cheap transmission of electricity, for on this de- 

mds the rapid introduction of the new illuminant. 
For some years the customers supplied from central 
electric stations must be much scattered, for they 
will consist only of the prosperous and the enter- 
prising, a class that does not constitute a large pro- 

rtion of the population, except in very favoured 
ocalities. Under such conditions the distances to 
be traversed by the current will be long, for a 
single station must cover a large district to 
obtain sufficient customers, and the conductors 
must consequently be large and expensive. The 


outlay will, therefore, be heavy unless some plan 








be adopted by which the sizes of the conductors 
may be reduced by the use of small currents of 
high potential, which can be transformed in sub- 
stations or on the subscriber’s premises, to suit the 
conditions of his lamps. Several such plans are on 
their trials. The only one which has yet been 
carried out on a large scale is the system by 
secondary generators, which is being widely used 
in America by the Westinghouse Company, and 
among ourselves by the London Electric Supply 
Corporation, Limited. While in some respects 
highly successful, this method is limited by the fact 
that it is confined to the use of alternating currents, 
which, hitherto, have not been practically available 
in the production of motive power, and which can- 
not be used to charge secondary batteries. Direct 
current transformers have been proposed and made, 
but, so far as we know, they have not had any 
extended trial. According to a third method a 
current of high electromotive force is transformed 
to a lower potential by aid of accumulators or 
secondary batteries. During the act of charging, 
the current is made to traverse a large number of 
cells in series. These cells are dispersed in groups 
over the district to be lighted, the groups being in 
sub-stations or in the houses of the subscribers, and 
being connected together by the distributing con- 
ductor. Each group is of sufficient size to supply the 
local needs. This plan offers very many advantages. 
Foremost among ‘ha is local storage ; every con- 
sumer has an eight or ten hours’ supply close to 
his house, and so far he is insured against temporary 
stoppages of the machinery, and of accident to the 
main conductor. The current is also available for 
any pu to which he may wish to apply it ; he 
may light his premises, drive his mac ee or 
practice electro-plating just as he desires. e has 
all the advantages of a direct low tension supply,. 
while the contractors who serve him avoid the 
heavy cost of providing and laying conductors for 
such a supply. 

The success of such a system, however, depends 

eatly on the way in which it is carried out. 

tteries require to be well treated if they are to 
last, and subscribers demand an assurance that the 
high tension current shall not find its way into 
their houses, to the destruction of their lamps and 
danger of their lives. Very much depends upon 
the means adopted for varying the grouping of the 
cells, and for connecting them alternately to the 
mains and to the local circuits. A very perfect 
apparatus for this purpose has been invented by 
Mr. Henry Edmunds, and is illustrated on page 501 
of our present issue. This apparatus is devised 
with the view of obtaining the greatest possible 
economy both in conductors and also in motive and 
generative plant, the scheme being, that the machi- 
nery shall run the entire twenty-four hours (at least 
in winter), that is, three or four times as long as 
the lamps. Hence, since storage is going on all the 
time, the plant need not be more than one-third, or 
at most one-half, the size of that required for a 
direct supply. The same reason enables a corre- 
sponding decrease to be made in the size of the 
conductors, quite apart, from and additional, to the 
reduction resulting from the employment of a high 
electromotive force. Thus a great saving is effected 
in the first cost of the central station and the con- 
ductors, concurrently with the security afforded to 
the consumer. 

The conditions of good working in accumulators 
demand that they shall be charged with the full 
current for which they are designed, and this pecu- 
liarity lends itself most admirably to the principle 
which dominates Mr. Edmunds’ design. This is, 
that the cells which are connected to the house 
circuit shall be absolutely disconnected from the 
charging circuit, so that by no chance may the high 
tension current gain access to the leads and lamps 
within a dwelling. To this end the battery is 
divided into sections which are charged in succes- 
sion, each section being cut out of the battery and 
isolated before it is connected to the charging cir- 
cuit, and again isolated before it is connected afresh 
to the battery. Supposing the battery to be divided 
into four sections, three are always connected to 
the house circuit, while the fourth is in the act of 
being charged or of undergoing the alteration of its 
connections. The electromotive force in the house 
circuit is never varied; it is always that due to 
three sections of the battery in series, and the 
closest scrutiny fails to find any variation in the 
— when the changes of connections are being 
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The arrangement will be readily understood by 
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reference to the diagrams (Figs. 1 to 6 on the pre- 
ceding page), which trace the successive changes of 
connections through a complete cycle. In each 
figure the four sections of the battery are lettered 
respectively A, B, C, and D, while the lamp circuit is 
marked H» Ho, and the charging circuit HH. The 
lamps are indicated by circles, while the fact that 
the circuits H H and H, Hg are distinct, although 
shown crossing each other, is denoted by the well- 
known conventional semicircular deviations in the 
latter. In Fig. 1 the sections B, C, D are in the 
lighting circuit, and the section A in the charging 
circuit. Fig. 2 illustrates the first step in the 
series of operations which place section A in the 
lighting circuit, and moves section B into the 
charging circuit. The resistance Y, equal to the re- 
sistance of A, is introduced into the charging cir- 
cuit parallel to A, the current dividing itself be- 
tween the two. The section A is then cut out of 
the circuit and isolated (Fig. 3), and, for the 
moment, it stands disconnected from both circuits. 
The next step is to place it in the house circuit, 
into which it is introduced parallel to B (Fig. 4). 
This makes no change in the electromotive force of 
the battery. The section B is then taken out of 
the lighting circuit (Fig. 5), and placed in the 
charging circuit (Fig. 6) parallel with the resistance 
Y. The removal of this resistance completes the 
cycle of operations, and brings another section into 
the condition shown in Fig. 1, the sections A and B 
being merely transposed. Although the changes 
take a long time to describe, they are completed in 
a single second, the various contacts being made 
and broken in rapid succession. 

When a section of the battery has been introduced 
into the charging circuit it is left there a definite 
time, generally two minutes, and is then replaced 
by another, and so on through the series. When 
the four have all been operated on, the round is re- 
commenced, but as a matter of convenience the 
sections are then taken in inverse order ; first, they 
are charged in the sequence A, B, C, D, and thenin 
the sequence D, ©, B, A, and so on. 

We will now turn to the mechanism by which 
these changes are effected. From the number and 
variety of the operations we should expect to find 
it complex, whereas it is quite simple, and entirely 
automatic in its action, making its strokes with per- 
fect regularity, and needing no supervision. The 
motive power is obtained by a magnet s (Fig. 7), 
while the intervals between the strokes of the arma- 
ture are measured by the revolving cataract m 
(Figs. 7 and 8). This cataract is a hollow cylinder 
divided by radial partitions into sections, and partly 
filled with water. In each section there is a small hole 
through which the water can leak at a detinite 
speed. On the outside of the cylinder there is a 
light spiral spring which is wound up every time the 
magnet completes a stroke of its armature. This 
spring then endeavours to rotate the cylinder, but 
in doing so it has to lift the water which lies in the 
lower compartments. It is only capable of doing 
this through a small angle, sufficient to set the 
water flowing through the leak holes. As this flow 
continues, the preponderance against the spring 
decreases, and it is able to rotate the cylinder still 
further, until finally it completes the entire re- 
volution. When this is done a trigger is released, 
the magnet makes its stroke, and the entire series 
of makes and breaks is effected. During the time 
of charging, the mechanism is at rest except for 
the slow movement of the cataract cylinder ; when 
this completes its rotation, it gives the order for the 
change, and then there occurs a moment of activity 
when all the parts fulfil their functions, to be 
followed by another period of rest. 

We will now turn to the devices by which the 
cataract cylinder controls the motive power magnet 
—the valve gear, as it were, of the distribution. On 
the spindle of the cataract is a light disc 1 with a 
notch cut into its periphery at jone part. On the 
edge of this disc there runs a roller, carried at the 
a of a horizontal lever, which is pivotted at its 
other extremity to the base-board behind. On the 
upper side of this lever there is a projection or 
catch which normally stands before the toe of the 
arm k., This arm is connected to a series of rocking 
switches, with only one of which we have to do at 
present, viz., i, and it has a constant tendency given 
it to fly outwards, towards the spectator, by a spiral 
spring, the end of which can be seen to the left of 
g. Now when the notch in the disc 1 comes under 
the roller above it, the roller and the lever drop, 
the catch on the latter releases the arm k, which 
flies forward at its lower end, while at the upper 


end the carbon switch i makes contact with a fixed 
terminal. The effect of this contact is to put the 
magnet into a shunt circuit from the charging main. 
The magnet is thus excited and makes its stroke, 
the speed being modified by a dashpot below, into 
which the core descends. The descent of the arma- 
ture effects two operations ; it partially rotates the 
shaft t, winding up the spring of the cataract by 
aid of a pair of toothed wheels, and it then restores 
the arm k and the switch i to their former positions 
as shown in the figure, cutting off the current from 
the magnet, and permitting the core to be raised by 
the spring o. 

The shaft ¢ of the distributor carries a ratchet- 
wheel, which is turned by a pawl v. This pawl is 
pivotted to an arm loosely centred on the shaft, 
and connected by a link u to the magnet core. 
There is a catch, worked by the rod r, which falls 
between the ratchet teeth and prevents the shaft 
being turned too far. Thus at each stroke of the 
magnet the shaft is turned a certain definite amount, 
and it is by this rotation that the various changes 
of contact are made. There is a third connection 
p, joining the armature to the spring », which is 
coupled to a bracket fixed to the arm k and moving 
with it. When the armature descends, this spring 
is strained, tending to move.all the switches con- 
nected with the arm k into the position shown in 
Fig. 7. These switches, however, are for the 
moment locked, and cannot move. But when the 
magnet stroke is nearly completed, a washer on 
the rod p comes in contact with a trigger arm, 
and releasing the switches, allows them to be 
moved into their normal position, breaking the 
magnet circuit at i, and permitting the spring o to 
again raise the armature. In returning, the toe of 
the armk raises the roller lever, and sets the roller 
again on the edge of the disc. We have thus traced 
the governing and motive appliances through an 
entire cycle ; we have seen that the cataract re- 
volves until it releases the arm k, the contact 7 is 
then made, the magnet attracts its armature 
rotating the shaft and winding up the spring of the 
cataract, and then the contact + is broken and the 
armature is drawn up. 

We now come to the electrical connections. Each 
section of the battery in connected by heavily 
insulated wires to one of the vibrating contact 
makers a, b, c, or d (Fig. 7). The contact maker 
a is shown moved back and out of place in 
order to illustrate more clearly the contact springs 
1to 8. The others are in their proper positions. 
Each contact maker is drawn towards the base- 
board by a spring, and is controlled by a cam q on 
the main shaft of the distributor. A certain part 
of the periphery of each cam is cut away, and when 
this part comes opposite a roller on the contact 
maker, the latter moves forward between the num- 
bered springs on the board. During the time that 
charging is going on, the particular section of the 
battery which is in the charging circuit has 
its contact maker pressed firmly between the 
springs, the other three contact makers being 
held back by the cams. When the charging is 
suspended the contact maker is forced back, 
and the adjoining one moved forward, and so on. 
The changes in the charging circuit H H (Figs. 1 
to 6) are made by the switches at f andg. The 
switches at f are closed during charging, putting the 
battery section into the line (Fig. 1). When the lever 
k is released the switches at g are closed, bringing 
in the resistance Y (Fig. 2). Then f is opened 
cutting out the battery (Fig. 3). The magnet 
immediately makes its stroke, first pushing back 
the contact maker a (Fig. 4), and then permitting 
b to go forward (Fig. 5). The switch f is then closed, 
putting section B into the charging circuit (Fig. 6), 
and the switch g opened cutting out the resistance 
Y (Fig. 1). It is specially noticeable that the 
current is never interrupted in either circuit, and 
consequently there is no sparking at the contacts, 
and no wear. A spark occurs at 7 due to the self- 
induction of the magnet coils, but the contacts are 
here of carbon and always keep clean. 

So long as the cells are not fully charged, the 
distributor continues in action, feeding the sec- 
tions one at a time. 
after the charge was complete the result would 
be the evolution of gas and a waste of energy. 
To prevent this there is provided a polarised 
switch, not shown in the illustration ; as long as 
the electromotive force of the battery does not 
exceed a given amount, this switch remains in- 





— ut upon a slight surcharge it connects 
the two parts of the main H H directly together, 
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and it maintains the connection till the cells have 
been sensibly drawn upon. The switch then again 
comes into action and restores the function of the 
distributor. Partly owing to this device, and still 
more owing to the intermittent method of charging 
which characterises the Edmunds’ system, there is 
no evolution of gas from the cells. The mouths of 
the containing vessels are filled with a cake or 
cover of paraffin wax, which stands an eighth 
of an inch clear of the acid, and has only a 
small passage through it. There is no foam- 
ing or spitting of acid, and no waste to be 
made up. After months of working the plates 
are in splendid condition, perfectly straight, and 
of the approved chocolate and grey tints. The 
intervals of rest which the cells enjoy between each 
charge seem to have a very beneficial effect upon 
them, allowing the chemical changes in the plates 
to complete themselves at leisure. Another result, 
not easily explained, is that the electromotive force 
of the charging current only requires to be 2.2 volts 
per cell, instead of 2.5 volts as is usually the case. 
There is thus a saving of 12 percent. in the energy 
dispensed, while the output of the cells is fully equal 
to that obtained by the usual method of charging. 

One other mechanical feature remains to * 
noticed. This is the counter which registers the 
revolutions of the main shaft. From its indica- 
tions there can be calculated the amount of elec- 
tricity the consumer must pay for. The entire 
system is based on the assumption that the charging 
current is kept constant; with the usual size of 
cells it is 70 ampéres, and by multiplying this num- 
ber by the revolutions of the shaft and by the 
number of minutes of charging which occur during 
a revolution, a product is obtained expressed in 
ampére-minutes. At any moment the consumer 
can tell how much he is indebted, and by observing 
from day to day he can learn the rate at which he is 
using the electricity. 

The advantages of Mr. Edmunds’ system may be 
summed up in a few sentences. It enables a small 
plant to do the work of a large one by running the 
whole twenty-four hours, instead of only some six 
or eight hours. Very small conductors may be 
used, since the electromotive force of the charging 
current is high, and since they are also at work day 
and night. The consumer may turn on his cur- 


rent at any moment, and may employ it for any 


purpose he desires. He is safe guarded against 
the entrance of dangerous currents into his house, 
and need not pay for more electricity than he uses, 
while his lamp bill should be low owing to the very 
uniform current given off by the battery. 

A complete installation on this system may be seen 
at the offices of Mr. Edmunds’ firm (Messrs. Walter 
T. Glover and Co.), 10, Hatton Garden, London. 





ENGINES OF §.8. ‘‘ FALLS OF 
INVERSNAID.” 

On our two-page plate we illustrate the engines of 
the Falls of Inversnaid, a steel cargo steamer of the 
well-decked type, built by Messrs. Russell and Co., of 
Greenock and Port-Glasgow, to the order of Messrs. 
Wright and Breakenridge, the managing owners of the 
well-known ‘ Falls Line” of sailing ships. Her dimen- 
sions are 312 ft. by 40 ft. 4 in. by 19 ft.7in., and she 
has been constructed to carry 4000 tons deadweight 
on a mean draught of 21 ft. 

The Falls of Inversnaid has been fitted witha set of 
Rankin’s patent disconnective quadruple - expansion 
engines, similar in design to those of the steam yacht 
Myrtle (illustrated and described in our issue of 
June 10, 1887), but modified to suit the exigencies of 
cargo steamers. There are four cylinders 18 in., 26 in., 
36 in., and 52in. in diameter respectively, with a stroke 
of 39 in., arranged tandem fashion over a double-throw 
crankshaft. The high-pressure cylinder is placed above 
the first intermediate, and the second intermediate 
cylinder above the low pressure, so as to make two 
virtually separate engines, either of which may be 
operated independently at sea in the event of the other 
breaking down. In furtherance of this important 
facility a reducing valve has been fitted to the low- 

ressure half of the engines to supply steam direct 
rom the boilers, and a special exhaust pipe has been 
led from the high-pressure half to the waste steam 
ipe. This valuable principle of duplication has been 
carried into effect throughout the engine department, 
as there are two separate main boilers instead of one 
of the phe aig e type, so commonly a and 
there are two donkey boilers in place of the usual 
single one. Then again the forced draught system 1s 
operated by two independent fans and engines, so that 
the chances of a possible complete breakdown have been 
reduced to a minimum. 

When designing the engines of the Falls of Inver- 
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snaid, the makers, Messrs. Rankin and Blackmore, of 
Greenock, earnestly laid themselves out to make them 
their ideal of the most perfect type for a cargo 
steamer, combining the greatest possible simplicity 
with compactness and sweet working. That the design 
issimple goes without saying, as the most superficial 
glance at the engravings will show, for there are only 
two engines in place of the three which form the ordi- 
nary triple-expansion engine, and as will be seen a very 
special feature is presented by the extreme ease and 
rapidity with which all the various parts can be 
examined or overhauled. Then these engines are so 
compact that they take up 3 ft. less room fore and aft 
than the makers’ triple-expansion engines of equal 
wer, 

With regard to the working of these engines this 
was the subject of hearty congratulation from the 
engineers present at the trial, as the uniform smooth- 
ness and absence of vibration quite surprised those 
who were prepared to judge this matter from the 
usual standpoint of the old-fashioned two-crank com- 
pound type, forgetful of the fact that with quadruple- 
expansion the steam can be economically used during a 
much longer portion of the piston stroke, and further 
that the high-pressure steam in the two upper cylinders 
affords admirable cushioning to the under cylinders 
with their comparatively low pressures. The upper 
cylinders are connected to the lower by strong cast- 
iron brackets arranged so as to permit the lower 
cylinder covers to be lifted for examination of pistons 
(and removal if need be) without disturbing the upper 
cylinders. To save friction and trouble and also to 
enable the under cylinder covers to be raised high 
enough to give ample room for overhauling, there is 
only one piston-rod stuffing-box (bolted and in halves) 
between each pair of cylinders. These stuffing-boxes 
are fitted with a combination of elastic and rigid 
metallic packing and the glands can be easily adjusted 
while the engines are running, so that the advantages 
of tail rods are secured without the trouble of leaky 
glands, which have given rise to so much complaint 


with the high-pressure cylinders of triple-expansion | 20? 


engines. The reversing gear is arranged with a small 
steam engine actuating a wormwheel on the ‘‘all 
round” principle, and has double-barred link motion 
of ample strength made adjustable at the wearing 
parts. The eccentric-rods are of best forged scrap 
iron with double jaws fitted with brass bushes and 
malleable iron covers; the straps are of polished 
wrought iron lined with brass. The weighshaft has 
been fitted with malleable iron levers having oblique 
slots, so that the cut-off may be independently regu- 
lated for each half of the engine. The air pump is 
single-acting and the circulating pump double-acting, 
and they, along with the feed and bilge pumps, are 
worked by strong malleable iron levers coupled at one 
end to the connecting-rod gudgeon of the after engine, 
and at the other end to the pump crosshead by double 
links fitted with adjustable solid brasses secured by 
double nuts. The crankshaft is of the built descrip- 
tion of best forged iron made in two interchangeable 

ieces. The turning gear consists of a large wheel 

xed on the after end of the crankshaft, actuated by a 
worm held by a strong cast-iron bracket bolted on the 
sole-plate, and it can be worked either by hand or by 
means of rope gearing driven by the ballast donkey 
engine. 

There are two main boilers constructed of steel to 
Lloyd’s requirements for a working pressure of 180 Ib., 
and the dimensions, viz., 13 ft. in diameter by 11 ft. 
long, were purposely made so as to insure an ample 
command of steam with natural draught in the event 
of anything going wrong with the forced draught 
apparatus which has been fitted on an improved closed 
ashpit plan with automatic valves to admit air both 
above and below the furnace bars. As an aid to the 
very important matter of economy, the fan engines 
(Chandler’s patent ‘‘ silent”) were ordered compound 
instead of the single high-pressure type generally 
employed, and further, these have been made to ex- 
haust into the low-pressure casing of the main engine, 
thus virtually constituting them triple - expansion 
engines. Toassist in keeping the boilers in good order 
Weir’s well-known hydrokineters have been provided 
for circulating the water thoroughly when getting up 
steam ; also one of their new evaporators, by means of 
which a plentiful supply of fresh water will be assured, 
thereby completely getting over the trouble attendant 
on the use of the usual auxiliary salt water feed. 

On Wednesday, October 17th, the Falls of Inversnaid 
proceeded down the Clyde on her official trial trip fully 
loaded with a cargo of cast-iron pipes of 4040 tons dead 
weight. The working of the machinery left nothing to 
be desired, but unfortunately owing to the foggy nature 
of the weather it was impossible to test the speed of the 
vessel on the measured mile, as the posts could not be 
dietingeeen, so she just cruised about in mid-channel 
until dusk, when the guests went ashore, and the ship 
lay at anchor at the Tail of the Bank waiting for the 
fog to lift, preparatory to a lengthened run for testing 
the coal consumption. Shortly after midnight it cleared 
a little, and the Falls of Inversnaid steamed down the 
Firth at full speed, doing the distance between Cumbrae 








Lighthouse and Ailsa Craig at the rate of close on 
9} knots with a coal consumption equal to about 13 tons 
wd day of Nixon’s navigation coal, including steam used 

y the steering engine, when suddenly the fog became 
so dense that further progress was impossible, and the 
ship was obliged to heave to until daylight, when she 
set out on her voyage to Bombay. The owners were 
highly satisfied with the economical results attained, 
but as the firemen were not accustomed to forced 
draught or the use of Welsh coal, it may reasonably be 
expected that even better work may yet be recorded, 
so that the outcome of the voyage will be looked for- 
ward to with interest. 








A FAST SEAGOING TORPEDO BOAT. 

Tue official trial of the last of the three torpedo 
boats recently built by Messrs. Thornycroft to the 
order of the Secretary of State for India took place on 
Tuesday, the 13th inst,, in the estuary of the Thames 
below Gravesend. The conditions under which the 
trial was made were well calculated to thoroughly 
test the manceuvring qualities of the vessel, as the tide 
was atits highest and the Pool was crowded with craft 
of all kinds through which the boat, thanks to her ar- 
rangementof rudders, threaded her way with thegreatest 
facility. These rudders are of Messrs. Thornycroft’s 
patented type, a rudder being placed on each side of 
the propeller. This plan, in addition to greatly im- 
proving the maneeuvring qualities of the vessel, has the 
further advantage of forming, with the guard bar below, 
a very perfect protection to the propeller from floating 
obstructions. On arriving below Gravesend the vessel 
was started at full speed and steamed continuously 
for two hours, runs on the measured mile in the Lower 
Hope being made at intervals during that time with 
the following results: Mean steam pressure 204.6 lb., 
air pressure in stokehold lj}in. of water, vacuum 
254in., and revolutions 395 per minute, giving a mean 
speed of 23.25 knots or 1} knots in excess of the con- 
tract speed, which, as the boat was carrying a load of 
? tons, was considered highly satisfactory. 

After the conclusion of the above trials, tests were 
made as to the turning properties of the vessel, with 
both hand and steam steering gear, the result being 
that in going ahead the vessel turned within a 
radius of her own length, and even better results were 
obtained in going astern. 

Much of the success of the boat is attributed to the 
use of the Thornycroft water tube boiler, which was 
fully illustrated and described in our issue of July 22, 
1887, and may in consequence be described somewhat 
briefly here. The boiler may be said to consist of two 
water chambers which are connected to a steam 
chamber above them by two welded steam tubes of 
large diameter, and by considerably over 1000 small 
tubes. These are bent so as to cover the firegrate, and 
are the real steam generators, being exposed to the 
direct action of the flame and hot gases of the furnace. 
The high temperature to which they are exposed does 
not injure these tubes, as their peculiar shape gives 
them great elasticity, and their joints with the water 
and steam chambers are in no case in contact with the 
flames. The steam and water flowing up the generators, 
on passing into the steam chamber, flow through a 
separator, the steam passing over to the engines, and 
the water returning to the water chambers by means 
of the two welded steel tubes previously mentioned, 
which are completely cut off from the furnace. The 
separation is so thoroughly performed that no trouble 
whatever from priming is experienced in actual work- 
ing; steam can be raised in 15 minutes after lighting 
the fires, and the pressure is under almost perfect 
control, in fact it is said that the index of the pressure 
gauge seems to be directly connected with the steam 
valve of the fan engine, as any alteration in the air 
pressure is almost instantaneously followed by a corre- 
sponding change in the steam pressure. Probably the 
greatest advantage of the boiler from the sea-going engi- 
neer’s point of view is the absolute tightness of the 
various joints, which are tight at all pressures. As 
was recently remarked by an engineer officer who has 
had much experience on torpedo boat trials, ‘‘ When 
you go on trial with one of these boilers, you go with- 
out any feeling of anxiety, you know that you will not 
be troubled by any priming or leaky tubes, and if, 
after a hard day’s steaming, you have to go out 
again the next day, no tubes have to be examined 
and leaky ones re-expanded, the conditions, in fact, 
are the same as on the previous day.” Its great 
lightness will also recommend it to the naval archi- 
tect, as two of these boilers weigh considerably 
less than a single boiler of the locomotive type, and 
it is this fact which has made it so popular with 
foreign governments, amongst whom that of Denmark 
is about to replace the locomotive boiler of the nearly 
new torpedo boat Delfinen by two of Thornycroft’s 
boilers, Experiments are about to be made with the 
object of ascertaining if sea-water can safely be used 
in this boiler, and if successful the weight can be still 
further reduced. 

It is curious to note that, notwithstanding the ex- 
tent to which Messrs. Thornycroft have now success- 





fully introduced their boiler, there is up to the pre- 
sent but one of these boilers fitted into a vessel 
belonging toour Navy. Messrs. Thornycroft, however, 
find other nations less conservative in their views, 
having been requested to Le gee designs of boilers 
suitable for warships fitted with engines capable of in- 
dicating 6300 horse-power. 

Amongst those present at the trial above noticed 
were Colonel Sir Owen T. Burne, member of the Coun- 
cil of India, Captain Richard, French naval attaché, 
and Mr. Small and Mr. Melrose, of the Controller's 
Department of the Admiralty, who conducted the trial 
on Hehalf of the India Office. 





ROYAL METEOROLOGICAL SOCIETY. 

Tue first monthly meeting of this Society for the pre- 
sent session was held on Wednesday evening, the 21st 
inst., at the Institution of Civil Engineers, 25, Great 
George-street, Westminster, Dr. W. Marcet, F.R.S., 
President, in the chair. 

Seiior A. Arcimis, Mr. J. W. H, Gray, Dr. J. L. Green, 
Mr. R. T. Morgan, Mr. C. E. Mumford, Mr. BF. L. Oxen- 
ham, F.R.G.S., Dr. A. M. Robeitson, Dr. E. Seaton, 
Mr. J. N. Sidebotham, and Dr. T. ©. Squance were 
elected Fellows of the Society. 

The following papers were read : é 

1. “Results of an Investigation of the Phenomena oy 
English Thunderstorms during the Years 1857-59,” by Mr. 
G. J. Symons, F.R.S. This paper was written nearly 
thirty years ago. It has now been communicated to the 
Society at the request of the Thunderstorm Committee. 
The paper contains a summary, chiefly in statistical form, 
of some of the results of an investigation into English 
thunderstorms and the accidents produced by lightning 
during the years 1857-9. The author found that in sheet 
lightning the most prevalent colour is white, then yellow, 
blue, and red ; in forked lightning the order is nearly re- 
versed, blue being more than twice as frequent as any 
other colour, then red, white, and most rarely yellow. 
Sheet lightning was seen about twice as often as forked. 

2. ‘* Notes on the Meeting of the International Meteoro- 
logical Committee at Zurich in September, 1888,” by Mr. 
R. H. Scott, F.R.S. The Committee recommended 
certain rules for the publication of data by travellers, 
&c., 30 as to insure their being useful for the advance- 
ment of sound climatological knowledge. The proposals 
for an international cloud nomenclature, as recommended 
by Mr. Abercromby and Professor Hildebrandsson, did 
not commend themselves to the Committee, who sug- 
gested that the subject should be further studied, At the 
conclusion of the meeting the Committee was dissolved. 

3. **On a Method of Photographing Cirrus Clouds,” by 
Dr. A. Riggenbach. The author exhibited some photo- 
graphs of cirrus and other fine clouds which had been ob- 
tained by using the surface of a lake as a polarising mirror. 

Mr. A. C. Stratten exhibited some models of very large 
hailstones—spheres about 24 in. diameter—which fell at 
Montereau, about 40 miles south east of Paris, on August 
15, 1888, 





Tue Sanirary InstiTuTE.—At a meeting of the Council 
of this Institute held on the 14th inst., Sir Douglas Galton, 
K.C.B., F.R.S., in the chair, Earl Fortescue, Dr. B. W. 
Richardson, F.R.S., Sir T. Spencer Wells, and 11 other 
members and associates, were enrolled and further appli- 
cations were read. 





ENGINEERING Society, Kina’s Cottece.—At a general 
meeting held on November 13th, Professor Robinson, 
M.I.C.E. (the Dean of the Engineering Department), in 
the chair, Mr. Keith Robinson read a paper on ‘‘ Com- 
pressed Air.” The author commenced by pointing out 
the advantages of a central station for supplying power, 
and after enumerating a variety of uses to which compressed 
air may be put to, he proceeded to adetailed description 
of the plant of the Birmingham Compressed Air Company. 
Provision was made at Birmingham for 15 triple-expan- 
sion air-compressing engines of 1000 horse-power (indi- 
cated) each, but at present only three had been erected. 
The cylinder in which the air is compressed is surrounded 
by a water-jacket, by which means the heat developed in 
the compression is carried off. The mains and service 
pipes are laid in much the same way as gas and water 
pipes ; at suitable intervals valves are fixed consisting of 
a hollow metal or pith ball of such mass as to remain 
stationary under the normal pressure, but if a pipe should 
burst the rush of air to the break would be sufficient to 
blow the nearest ball into a socket prepared to receive it, 
and so shut off the broken section of the main from the 
rest of the system. The author then described the appli- 
cation of compressed air to the raising of sewage by Mr. 
Shone’s system of ejectors as carried out at Eastbourne 
and other towns, and after a brief reference to the pneu- 
matic clock systems of Paris and Vienna, he concluded 
with a description of the plant of the Terni Steel Works, 
where compressed air is used entirely. In the discussion 
which followed, Professor Robinson—who in conjunction 
with Mr. John Sturgeon had carried out the compressed 
air works at Birmingham—said that with the water- 
jacket system the air was not exposed to water vapour in 
any way; the old method of cooling the air in the com- 
pression cylinder with a spray of water led to the ferma- 
tion of ice on the expansion of the air. Professor Robin- 
son then pointed out the advantage an air motor has over 
an hydraulic one in working expansively, and stated that 
the production of ice in motors might be prevented b 
rounding out the ports and thus preventing the deposit 
of snow. After a vote of thanks to the author and to 
Professor Robinson for taking the chair, the meeting 
adjourned, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 10, 1888, 
Orxvers for special machinery are coming to 
American makers from various points in Central and 
South America, Their orders are for locomotives and for 
dredging apparatus, sugar-making machinery and 
stationary engines for manufacturing purposes, A 
ood deal of machinery will be wanted for Mexico and 
uba and certain parts of northern South America. 
Some American agents have been successful during 
the last six months in securing orders for special ma- 
chinery, and this newly developed trade will no doubt 
be actively canvassed. Since the activity in railroad 
construction in the Southern States set in a great 
many opportunities for persons of small capital have 
been inaugurated within the past twelve months. 
The demand for machinery growing out of this in- 
dustrial activity has greatly increased the volume of 
work in northern establishments, This southern 
development has created a demand for material for 
shop and mill equipment never before equalled in this 
country. Four additional blast furnaces are to be 
put into operation at Sheffield, Alabama. A rolling 
mill is to be erected in the State of Texas; 250- 
ton furnaces are now being put in at Rusk. The 
Westinghouse Electrical Company is at work on a 
central light plant having a capacity of 16,000 candle- 
power. Some Pittsburg manufacturers are using coal 
gas by a new process at a much reduced cost over old 
methods. By this method the cost of fuel for heating 
and puddling will be reduced to 1 dol. per ton. A 
200,000 dol. coke furnace of 150 tons capacity is to be 
erected next year at Toledo, Ohio. The Grant Loco- 
motive Works of Patterson, New Jersey, will probably 
remove 1000 miles further west, and will be located 
probably at Chicago or Minneapolis. The electricians 
and manufacturers of electrical machinery and appli- 
ances are extremely busy on new work coming in, and 
the manufacturing capacity of most of the larger firms 
will be increased - Ber the coming year and in less 
time, in order to turn out better and more machinery 
to meet the steadily increasing demand. The car buil- 
ders in all sections of the country are being crowded 
with orders for rolling stock for delivery this winter, 
and some orders just taken this week in Pennsy]l- 
vania and Ohio establishments for delivery next 
April. The volume of freight is increasing, but 
railroad net earnings are not. A good many com- 
binations are taking place between railroad com- 
panies in order to gain advantages in management 
and competition. The Interstate Commerce Commis- 
sion Law is bringing about results not contemplated in 
making it; in many instances railroads are surrender- 
ing their individual existence and becoming parts of 
greater systems. Last week 55,000 tons of steel rails 
were contracted for at prices ranging from 27.50 dols. 
at mill in Pennsylvania to 30 dols. at mill in Chicago 
for delivery during the winter. Twelve thousand tons 
of old rails were sold at the prices equivalent at New 
York to 23.50 dols. The crude iron market is quiet, 
but prices are very firm and there is every indication 
that a steady demand will continue all winter. 








ALLEN’S PNEUMATIC RIVETTER. 

In connection with the Manchester Exhibition* we 
illustrated and described Allen’s pneumatic rivetter, 
which was shown by Messrs. De Bergue and Co. 
Since the date of that notice the machine has been con- 
strueted in other forms to adapt it for special work. 
One of these later modifications we illustrate on the 
present page. The principle, however, remains the 
same. Air ata pressure of 70 lb. per square inch is 
admitted to the cylinder to act on the piston. On the 
opposite side the piston has a hollow trunk and a 
connecting-rod, the latter being coupled by a pin to a 
ee of links, one of these links being double, and 

avingits two portions arranged at either side of the 
other. The double link is pivotted at its other end to 
a part of the framing, while the single link is similarly 
connected to a movable plunger. The two links are of 
different lengths, and hen the piston makes its stroke, 
there is, consequently, a relative motion between their 
ends which are not coupled to the piston-rod. At the 
commencement of the stroke this relative motion is 
very considerable, but as the stroke proceeds, it grows 
rapidly less, until towards the close it becomes very 
small indeed. The pressure on the piston is thus 
transmitted to the rivetting tool multiplied very many 
times, the greatest pressure being attained at the in- 
stant the rivet is being closed, as it should be. A 
diagram illustrating the action of this toggle, and show- 
ing the rate of speeds of the piston and the plunger, 
was published with the notice mentioned above. In 
this.it is seen that near the end of the piston’s travel 
the leverage is in the proportion of twenty-five to one. 

The feature of novelty of the present arrangement 
is that instead of the plunger being connected to the 
tool, it is pivotted, through a screw adjustment, to one 
end of a rocking beam, which carries the tool at the 
other end. With this disposition the whole of the 





- See ENGINEERING, vol, xliv., page 302, 
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mechanism is kept away from the work, and rivets in 
corners and other places of difficult access can be 
closed with facility. To render this the more easy the 
rivetter has appliances for suspension which allow it 
to be turned through a very wide range. According to 
one plan it is hung by a single bar (Fig. 1) from 
a stud on the inner side of one of the beams, and can 
be turned through nearly half a circle at right angles 
to the plane of the paper. By fixing a bracket on the 
stud (Fig. 2) the rivetter can be rotated in a plane at 
right angles to the former one. 

essrs. De Bergue and Co. do not look upon this 
type of rivetter as good for all purposes. It has the 
fault that the eups move in acurvilinear direction, and 

















thus have a strong tendency to push over the rivet in- 
stead of crushing it down in a vertical line. This is of 
less importance for short rivets joining two, or at most 
three, thicknesses of plates, but for girder flanges 
where the rivets are much longer and the shank neces- 
sarily projects further through, a machine of this class 
could not make good work. It, however, fulfils a very 
valuable use in heading rivets in corners and other con- 
fined places where a machine with a vertical ram could 
not possibly work. It is for this reason that Messrs. 
De Bergue have — d Allen’s system to produce a 
type of apparatus which cannot always be dispensed 
with. These rivetters can be seen at the makers 
‘works, Strangeways, Manchester. 
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UNDERGROUND HAULING ENGINES; 


ILKESTON COLLIERY. 
CONSTRUCTED BY MESSRS. BEVER AND DORLING, ENGINEERS, DEWSBURY. 





ing at the bottom. On this shaft is keyed the drivin 
wheel, which is 7 ft. in diameter and is fitted with har 
chilled segments of a conical form. The reason of this 
construction is that the rope winds on at the bottom 
| or the larger diameter, and after coi 
| times around the pulley winds off at the top, the coils 
The engines have cylinders 14in. in diameter by | constantly and gradually slipping on the coned surfaces. 
24 in. stroke, and are mounted on strong box bedplates, | The surface of the hard blocks becomes quite smooth 
The crankshaft is 64 in. in diameter in the boss, and | and polished so that the steel rope slips over them with 
5in. in the journals, and it has keyed on it a heavy | very little friction and the minimum of wear. All the 
flywheel grooved for a brake strap, and also a steel working parts of these engines are unusually strong 
pinion with double helical teeth 2} in. pitch and 7 in. | and heavy and have very large wearing surfaces. 
wide, which gears in the ratio of 1 to 3 with a spur- | 
wheel on the second motion shaft. 
second motion shaft is a bevel wheel, 3} in. pitch and 
74 in. wide on the face of the tooth; this wheel is not 
keyed on the shaft, but runs loose on it and is thrown 
in and out of gear by a Bever’s friction clutch which 
is specially adapted for this class of work, as it is ex- 
ceedingly simple and very powerful. 
and out of gear by a small handwheel and screw from 
the platform below. The workin 


WE illustrate on the present page, and on page 508, 
a pair of endless rope hauling engines, lately con- 
structed for the Ilkeston Colliery Company, Limited, 
of Ilkeston, Derbyshire (to which Mr. J. W. F 
of Chesterfield, is consulting engineer), by Messrs. 
Bever and Dorling, of Dewsbury. 








ling three or four 


Fig. 4 illustrates a driving wheel made on the same 
principle as that just described, but arranged to drive 
by one of Bever’s patent friction clutches. This clutch 
consists of an outer friction 
with the wheel and an intern 
arm to the shaft. 


On the end of the 


an rigidly connected 
ring connected by an 
This ring is turned to fit easily in 
the pan and can revolve in it when at liberty; it is 
|divided on one side and carefully fitted to a steel 
| wedge connected by a toggle joint to the sli 


of this clutch will so that by thrusting this sleeve forward or wi 





chinery is often subjected. The method of driving 
endless ropes by friction clutches either for haulage 
or for driving underground machinery has many advan- 
tages, some of which are that they are easily and 
quickly started, or stopped while in motion without 
jars or shocks, and in addition the pressure can be so 
adjusted that very littlemore than the legitimate pull 
will be transmitted, so that in case of accident with 
the trams on the roads there is no fear of them being 

iled on one another, as sometimes occurs, or of break- 
ing the rope with the great strain, 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has been well supported, the best 
qualities making 11s, 9d. to 12s, 6d., and good dry coal 
10s, 9d. to 11s. 3d, per ton. House coal has hardened in 
value, No. 3 Rhondda having made in some cases 10s, 9d. 
per ton. Patent fuel has shown little change. Coke has 
remained very firm. The demand for Spanish iron ore 
has continued active, The manfactured iron and steel 
trades-present a firm and encouraging appearance. 


Wales in Parliament.—Notices have been given of the 
intended introduction into Parliament of Bills as follows: 
For making a railway between Cowbridge and Oberthan ; 
for amalgamating the Llanelly Railway and Dock Com- 
- | pany with the Great Western Railway system ; for amal- 

gamating with the Taff Railway Company the under- 
takings of other companies leased to or worked by it; for 
the rearrangement of the debenture stock, loans and 
capital of the Rhymney Railway Company; and for 
working and traffic arrangements between the Taff Vale 
Railway Company, the Barry Dock and Railways Com- 
pany, the Alexandra (Newport and South Wales) Docks 
and Railway Company, the Brecon and Merthyr Tydvil 
Junction, the Swansea and Mumbles, the Neath and 
Brecon, the Pontypridd, yr rad and Newport, the 
Mid-Wales, the Cambrian, the Manchester and Milford, 
the Golden Valley, the Wrexham and Ellesmere, the 
Wrexham, Mold, and Connah’s Quay, the Manchester, 
Sheffield, and Lincolnshire, the Cheshire Lines Com- 
mittee, the Wirral, the Seacombe, Hoylake, and Deeside, 
the Mersey, the Liverpool, Southport and Preston Junc- 
tion, Southport and Cheshire Lines Extension, the West 
Lancashire and Blackpool Railway Companies, or some 
of them. ° 

Machen.—Mr. P. 8. Phillips, of Abertillery, has pur- 
chased the Waterloo Tin Works, and a number of addi- 
tional mills are to be laid down preparatory to making a 
start. Repairs have been already commenced. 

New Tredegar.—A new pit is about to be sunk a little 
to the east of the Elliot Pit at New Tredegar. The first 
sod was cut on Friday by Mrs. E. M.. Hann, wife of the 
neral manager of the Powell Duffryn Collieries, Mr. 
ann himself, Mr. Phillips, Mr, Greenbow, and several 
other officials being present. 

Great Western Railway Company.—The Great Western 


g Railway Company will apply to Parliament in the ensuin 


it the ring can be expanded and pressed with sufficient 
' force against the internal surface of the friction pan 
It will be seen that this is an 
ly simple appliance, and is not liable to get 


better understood from the s 
adaptation to a drivin 
will refer to again. 


tch we give of its 
wheel for wire ro 
J he bevel pinion drives in the 
ratio of 1 to 2, the upright shaft which is 7? in. in the | 
body and is supported by an adjustable footstep bear- | out of order by the rough usage to which mining ma- 


| to drive the wheel. 





session for powers to widen part of the Shrewsbury an 

Hereford Railway vested joints ie the company and the 
London and North-Western ilway Company. The 
Great Western Company will also apply for an extension 
of time for the construction of a railway at Neath. The 
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Great Western Company will further apply for powers to 
vest the undertakings of the West Somerset, the Witney 
and the Wye Valley Railway Companies in the company. 


Penarth Pier.—A contract for the ironwork to be used 
in the construction of Penarth pier, amounting to nearly 
4000/., has been given to Messrs. J. Lysaght (Limited), of 
Bristol, Wolverhampton, and London, through their 
South Wales representative, Mr. S. Williams, Cardiff and 
Newport. The same firm has also secured a contract for 
the erection of a new Mardy station, on the Taff Vale 
Railway. 

Steam Shipbuilding at Cardiff.—The Bute Dry Dock and 
Engineering Company (Limited) has secured a contract for 
building a large steel steamer for Mr. W. Leathem Bright, 
M.P., and Mr. F. Woods, of London. The vessel will 
be of the follcwing dimensions : Length over all, 310 ft. ; 
breadth, 38 ft. 6 in.; depth, 21 ft. 11 in.; carrying 
capacity, 3825 tons. She will be fitted with engines by a 
Glasgow house, 38 in., 364 in., and 62in. by 39 in. stroke. 


The Bute Docks.—The Bute Docks Company contem- 
plates an application to Parliament for authority to con- 
clude a working agreement with the Taff Vale Railway 
Company. 

Devonport Dockyard.—An order has been received at 
Devonport Dockyard fixing the scale of pay of the officer 
in charge of the accounts and that of his clerical staff. 
The head of this department will be in receipt of a salary 
of 500/. per year, rising by annual increments of 201. to 
650/ , while his assistant at Keyham will commence at 
100/,, and ultimately attain to 4001. A new grade has 
been created of principal writer, with a pay of 2001. to 
300/, per annum, rising by 10/. yearly, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ’Change was large, but the market was flatter, and very 
little business was transacted. Since last week the prices 
of pig iron have fallen a little. No. 3 Cleveland pig was 
yesterday quoted 33s. 9d. per ton for prompt delivery, but 
even at this figure purchasers were by no means easy to 
find. Theexports are falling away, but this is only what 
might be expected at this season of the year. The recent 
stormy weather has, however, to some extent, interfered 
with shipments, but regardless of this fact they are con- 
siderably less than they were a week or two ago. It is 
not at all expected that there will be any increase in de- 
mand to result in advanced prices. The wages questions 
are not causing any uneasiness, as the sliding scale and 
arbitration are disposing of them amicably and effectively. 
On Monday night Messrs. Connal and Co., the warrant 
storekeepers, had in stock at Middlesbrough 248,600 tons 
of pig iron, This is an increase of 947 tons on last week. 
In Glasgow Messrs. Connal now hold a stock of no less 
than 1,027,513 tons. There is nonew feature inthe manu- 
factured iron trade. Most of the works are very actively 
employed and prices are fully maintained. Yesterday in 
the board room of the Royal Exchange the Ayrton Rolling 
Mills and Cut Nail Works, Middlesbrough, belonging to 
Messrs. Jones Brothers, were offered for sale by auction. 
Only one offer of 10,0007. was made, and the property was 
withdrawn, 

The Boilermakers’ Wages.—A few days ago a conference 
took place in Newcastle between representatives of the 
Tyne and Wear boilermakers and their employers. The 
men asked 2s. a week advance, and after much discussion 
the masters conceded 1s. per week from first pay in De- 
cember and 1s. more on the first full pay after March 15th, 


Engineering and Shipbuilding.—Both these industries 
continue very busily employed, and although orders are 
not coming to hand so rapidly as they were a little time 
ago, almost all the firmsin the North are supplied with 
good contracts which will keep them going as hard as they 
can for the next few months. 


The Steel Trade.—The steel trade is still in a flourishing 
condition and prices are fully maintained. All the works 
are well employed and are likely to continue in this 
satisfactory condition for some time. A few days ago 
Mr. David Dale, who, by request of the Darlington Steel 
and Iron Company and tieir workmen, undertook to 
arbitrate on the claim for an advance of wages, gave his 
award to the parties concerned. The text of the award 
is not yet available, but it is understood that Mr. Dale 
decides against any advance of wages for this year, and 
aoe! future regulation of the works formulates a sliding 
scale. 


Wages in the Iron Trade.—On Monday Dr. R. S. 
Watson sat at the Station Hotel, Newcastle, as arbitrator 
for the purpose of settling the wages question in the manu- 
factured iron trade. The men claim an advance of 1s. 
per ton for puddling and 10 per cent, on all other tonnage 
rates of wages governed by the decisions of the Board of 
Arbitration. Mr. Trow stated at very considerable 
length the case of the men, and Mr. Winpenny replied 
for the masters. Dr. Watson will give his award in the 
course of a few days. 


The Coal and Coke Trades.—The fuel trades are steady, 
and prices are stiffer. 


The Production and Prices of Manufactured Iron in the 
North of England.—Mr. Waterhouse, of London, the 
accountant tothe Board of Arbitration for the North of 
England manufactured iron trade, has just issued his 
official return showing the make and prices of iron for the 
two months ending October 31. There have been manu- 
factured 316 tons of rails, 33,127 tons of plates, 12,283 
tons of bars, and 7233 tons of angles, or a total of 52,960 





tons, the net average selling price being 4/. 16s., 0.29d. per 
ton. This is an increase of about 4000 tons in the make, 
and 2s. in the price on the previous two months. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market wasirregular, but towards the close it was steadier, 
as rumours of the damping down of additional blast fur- 
naces became very rife; some of the reports, however, 
were idle and ridiculous. The demand was very languid 
in the latter part of the day. In the forenoon Scotch 
iron declined in price from 41s, 6d. to 41s. 4d. per ton, 
with buyers at 1d. per ton lower, and the closing settle- 
ment prices in the afternoon were—Scotch iron, 41s, 44d. 
per ton ; Cleveland, 34s. ; hematiteiron, 44s. There was 
a large amount of business done in Scotch warrants on 
Friday, but prices were weak, and a further decline was 
registered, but the close was rather above the lowest 
quotation, which was 41s. 14d.cash. The weakening of 
prices was largely attributed to the fact that the great 
expectations as to more furnaces being damped down were 
not realised. At theclose in the afternoon the settlement 
prices were—Scotch iron, 41s. 14d. per ton; Cleveland, 
33s. 9d. ; hematite iron, 44s. The unsatisfactory shipping 
returns of pig iron for last week, coupled with the large 
importations of Cleveland iron, exercised a depressing in- 
fluence on the value of pig-iron warrantson Monday, and 
the ‘‘ bears” managed to beat down the prices of Scotch to 
40a. 9d. cash and 41s. one month. Cleveland started at 37s. 
7d., but soon dropped to 33s. 4d. fourteen days, with buyers 
offering 1d. per tun less at the close. The price of hema- 
tite iron also fell from 43s, 104d. cash to 43s. 9d. per ton, 
the close being perhaps a trifle stronger, with buyers at 
43s. 9d. and sellers wanting 43s. 10d. per ton cash. At 
the close the settlement prices were—Scotch, 40s. 104d. ; 
Cleveland, 33s. 3d.—a fall of 6d. on the day ; hematite 
iron, 433. 9d. per ton. A somewhat firmer tone was 
evident in the warrant market yesterday. and prices re- 
covered part of the previous day’s decline. Buying ap- 
peared to be encouraged by reports of falling off in storing. 

here was certainly more inclination to buy, while sellers 
displayed much cautiousness in their dealings. The 
settlement prices at the close were—Scotch iron, 41s. per 
ton; Cleveland, 33s. 44d. ; hematite iron, 43s. 104d. per 
ton. Scotch pig iron was in firmer demand to-day, and 
some purchases were reported Holders of hematite iron 
are indisposed to commit themselves to contracts, on 
account of the difficulty of getting prompt delivery of ore. 
In the afternoon there were sellers of Scotch iron at 
41s. cash, and Cleveland was quoted at 33s. 44d., and 
hematite iron at 44s. per ton sellers. The number o 
blast furnaces now in actual operation is 80, as com- 
pared with 84 at this time last year. With dearer 
coals and ore, the future of the Scotch pig-iron trade 
does not look very bright at present, there being no 
immediate or prospective probability of any increase in 
the American demand. A further reduction of the out- 
put seems to be inevitable unless there is some improve- 
ment in the demand shortly. The demand for Scotch 
special brands is quiet, and the current quotations fora 
few of them are: Coltness and Summerlee No. 1, 49s. per 
ton; Langloan, 48s. 9d. ; Shotts, 48s. 6d. ; Calder, 48s. ; 
Gartsherrie, 47s. 6d. Last week’s shipments of pig iron 
from all Scotch ports amounted to 5655 tons, against 5005 
tons in the corresponding week of last year. They included 
1550 tons for the United States, 380 tons for Australia, 
120 tons for Spain and Portugal, smaller quantities for 
other countries, and 2484 tons coastwise. The stock of 
pig iron in Messrs, Connal and Co.’s public warrant stores 
yesterday afternoon stood at 1,027,513 tons, as compared 
with 1,024,350 tons yesterday week, thus showing for the 
week an increase of 3163 tons. 


New Shipbuilding Contracts. — Messrs. Mackie and 
Thomson, the new firm by whom the Govan Shipbuilding 
Yard has been reopened, have just booked an order for the 
construction of a cargo-carrying steamer for a well-known 
Glasgow firm, and an another order recently booked by 
the same firm is for two steam trawlers for an east coast 
firm. Messrs. David Scott and Sons, Dundee, have con- 
tracted for a new steamer which is to be built by a Clyde 
firm. It was currently reported. on ’Change yesterday 
that the contract for three large steamers required by the 
Canadian Pacific Railway Company has been placed with 
a Govan shipbuilding firm. These vessels are to be of 
5000 tons each, and itis likely that about 9000 tons of steel 
will be required for their construction. It is evident that 
the Govan district is to have an abundance of work for 
many months to come. Messrs. John Scott and Co., 
Abden Shipyard, Kinghorn, have secured an order for a 
large passenger paddle steamer for a London firm. 


Proposed Signal Station at the Bell Rock.—At a meeting 
of the Scottish Shipmasters’ Association, held in Dundee 
on Monday, it was unanimously resolved to urge upon 
Lloyd’s Committee the desirableness of making the Bell 
Rock a signal station for passing vessels, by connecting 
the tower with the mainland by telegraph. 


Large Orders for Boilers.—It is stated that a well-known 
firm of boilermakers in the east end of Glasgow have 
secured an order to construct no fewer than thirty steam 
boilers for shipment to Brazil. The contract was placed 
by Mr. John M‘Donald, Dunoon, and shipping tonn 
has also been secured from a local firm to carry out the 
boilers when they are ready. There have been in all forty- 
five steam boilers ordered in Glasgow within the last few 
days for South America, to which also a very large amount 
of general machinery and engineering material is being 
and has yet to be supplied. 

Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 


night, Mr. C. P. Hogg, vice-president, in the chair 
in the absence of Dr, A. C, Kirk, President. On the 
motion of Mr. Henry Dyer, seconded by Mr. A. W, 
Thomson, it was agreed that the Institution should take 
steps to initiate a movement for a memorial of the late 
Professor W. J. Macquorn Rankine. A discussion then 
took place on Mr. Dyer’s paper on ‘* The Horse-Power of 
Marine Engines.” The speakers included Mr. Eben, 
are Mr. David C. Hamilton, and Mr. James Rowan, 
and the opinions expressed by them were generally in oppo- 
sition to those expressed by Mr. Dyer. On the motion of 
the author of the paper, the discussion was continued till 
next meeting. Subsequently a long and well-sustained 
discussion took place on the paper read at the preceding 
meeting by Mr. A. S. Biggart on ‘‘ The Manufacture of the 
Girders used in the Forth Bridge.” The speakers were 
Mr. T. A. Arrol, Mr. Dundas (Caledonian Rail- 
way), Mr. Davidson, Mr. Oldfield, and the chair- 
man, and Mr. Biggart followed with a longreply. A 
paper by Mr. George C. Thomson, F.C.S., on ‘The Pre- 
vention of Smoke from the Chimneys of Boiler Furnaces,” 
was held as read. In his paper, which treated of the sub- 
ject at length, Mr. Thomson stated that his experience of 
the methods of carrying out the provisions of the Glasgow 
Police Act and others in reference to smoke was that 
they gave rise to a good deal of feeling among manufac- 
turers, and this found expression in a variety of ways 
which were detrimental to the abatement of the smoke 
nuisance. His opinion was that each town, county, or 
district should appoint a competent inspector, accustomed 
to deal with the subject scientifically and practically, with 
power to visit any works at any time without previous 
notice, so that he might judge of the best means to be 
adopted in each particular case, and also to have the power 
of instituting prosecutions where necessary. He believed 
that if such an arrangement were carried out it would 
meet with the approval of allconcerned. Two new mem- 
bers, one associate, and one graduate were elected. 

Some Railway Statistics.—The fifth annual social meet- 
ing of the employés of the engineers’ and telegraph de- 
partments of the Caledonian Railway Company took 
ead last Friday evening, on which occasion Mr, 

eorge Graham, who presided, gave some exceedingly 
interesting statistics. He said that the plant of their 
company alone consisted of 690 engines, 1660 carriages, 
and 44,550 wagons of all descriptions. The length of line 
worked over was 707 miles, or, including joint lines and 
lines worked by the Caledonian, it was over 1000 miles, 
by which 25 millions of passengers were carried annually, 

‘© conduct this great concern they had an army number- 
ing 15,000 men, and they were only a small contingent 
of the railroad servants in the country. The railways in 


f | the kingdom had a mileage of 19,600 miles, were manned 


by a force of 385,000 men, and required a power estimated 
at 34 million horse-power to work them. 


Consumption of Water in Glasgow.—It has just been 
stated that during the last six months 3,210,000 gallons of 
water extra had daily come into this city, the great bulk 
of which was undoubtedly used at the Exhibition, whose 
period of existence is now closed. 

Falkirk Moulders on Strike.—Somewhere about 400 Fal- 
kirk moulders who are engaged in casting pipes and rain- 
water goods are out on strike for an advance of wages, 
which they are confident of getting. 

Death of Mr. John Turnbull, Sen.—Mr. John Turnbull, 
a well known Glasgow engineer, whose experience dates 
back to the earlier portion of the century, was buried last 
Wednesday. The deceased gentleman was born at Airth, 
Stirlingshire, in 1807, and was at an early age apprenticed 
to Messrs. Boulton and Watt, of Soho, Birmingham, who 
had works for the construction of marine engines at 
Broomielaw. On leaving their employment he took 
charge of the engineering department of Messrs. H. and 
R. Baird, Old Basin Foundry, whose works were esta- 
blished in 1792. In the year 1841, however, Mr. Turnbull 
and two of the heads of other departments took over the 
goodwill of the business and made a start in new pre- 
mises, This concern was recently made a limited liability 
company under the title of Turnbull, Grant, and Co., 
Limited. Mr. Turnbull retired from active participation 
in the business in 1880, and for the last two years was 
entirely confined to his house. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Extraordinary Railway Extensions.—For many months 
past the inhabitants of Chesterfield, Clay Cross, and the 
surrounding district have been agitating for better accom- 
modation, and have approached the Midland, Great 
Northern, and Manchester, Sheffield, and Lincolnshire 
Railway Companies. These companies have now given 
notice of their intention to apply for Parliamentary powers 
to construct no fewer than thirteen railways passing 
through portions of Derbyshire, South Yorkshire, and 
Nottinghamshire, in fact the railway system between 
here and Derbyshire would be revolutionised should they 
succeed. 


Sheffield 





Society of Engineers.—On Saturday evening, by 
special permission, about forty of the members and asso- 


ciates of this Society ines the machinery and plant 
used in the production of the electric light by the Sheffield 
Electric Lighting and Telephone Company, Limited. 
The main driving engines consist of a horizontal tandem 
compound and high-pressure coupled cylinders of 40 horse- 
power, driving three Thomson-Houston dynamos. giving 
collectively a light equal to 300,000 candles; also a Phenix 
dynamo sending a current to the storage batteries, which 
can be given out again when the engines are standing. In 
the Telephone Exchange, the new American multiple 
board is now used, through which 30,000 messages per 
week are now sent by over 500 subscribers. 
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Sheffield Ship Canal.—The money necessary for paying 
the preliminary expenses in connection with this scheme 
has been subscribed, and Parliamentary powers are being 
sought. The course will be by Keadby and Goole, and it 
is proposed that the work shall be undertaken by a com- 
pany formed on the limited liability principle. 


Trade.—The iron market here remains very firm and 
all the mills} are well filled with orders. Yorkshire bars 
are now fetching 17/7. 10s. per ton upwards; boiler plates 
201. to 261.; sheets 11 to 17 w.g. 21l.; and angles 
and tees, 19/.; tyres, 17/. to 19/. 10s.; and axles about 
the same. Iron and steel masters are not making any 
efforts to book forward, as it is generally expected that 
the opening of next year will see a further rise in prices. 
Though the strike in the coal trade interrupted business 
very seriously and caused much loss, trade is now running 
in its usual course, and there is an absence of speculation 
which is very reassuring. In the Bessemer department 
makers are full up with orders on the basis of 4/. 17s. 6d. 
for guaranteed billets. In the Leeds district machinists 
are very well off for work, and the engineers appear to 
be better employed than in any other part of the district. 
Best qualities of cast steel are alsoselling freely for the 
home, Continental, and American markets. 


Sheffield and Government Requirements.—The proprietors 
of the large works who have laid down machinery at a 
cost of about half a million sterling, for the exclusive pur- 
pose of dealing with Government requirements in heavy 
forgings, &c., are complaining that the orders which have 
been sent to them are in no way commensurate with their 
outlay of capital, and consequently the industry is un- 
profitable. They state, although there was no actual 
agreement, they were given to understand about three 
years ago that if they put themselves in a position to pro- 
duce the large forgings required in the Government yards 
and factories, a fair complement of work should be issued 
to them. ‘That, however, has not been done, and for 
months together the very costliest machinery has been 
allowed to stand idle and unremunerative. Strong repre- 
sentations on the subject are now being made to the 
Ordnance authorities, 


MISCELLANEA. 
A FAINT comet with nucleus and tail was discovered by 
Mr. Barnard at the Lick Observatory on October 31. Its 
motion was then north-easterly. 


At a general meeting of the Engineering Society, King’s 
College, London, held on November 6, the President in 
the chair, Mr. Merriman read a paper on “‘ Organ Build- 
ing.” 

At a recent trial in India of the new magazine rifle by 
a party of the Worcester Regiment, in the presence of Sir 
F. Roberts, the percentage of hits at 1100 yards on screens 
representing companies was fifty-four. The rifle was 
approved as an effective and handy weapon. 


In reference to the Sphincter Grip armoured hose illus- 
trated and described in our last issue, Messrs. Merry- 
weather and Sons send us a specimen of their Sphincter 
Grip hose, the wiring of which leaves nothing to be desired 

n the matter of tightness. 


The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending November 11, 
amounted, on 15,9994 miles, to 1,217,363/., and for the 
corresponding peri of 1887, on 15,907 miles, to 
1,176,004/., an increase of 924 miles, or 0.5 per cent., and 
an increase of 41,359/., or 3.5 per cent. 


The hydraulic canal lift at La Louvitre, described on 
page 201 of our last volume, and at page 358 ante, together 
with three other lifts which are projected for the same 
canal, and one at Fontinettes on the Neufossé Canal in 
France, are all according to the patents of Messrs, Clark 
and Standfield, and those already constructed have prac- 
tically been made from their drawings. 


The fire some months ago at the De Beers’ Mine (Kim- 
berley) has called the attention of the authorities at the 
other mines in the district to their position as regards 
fire, and a very complete plant is about to be shipped to 
the Kimberley Central Diamond Mine by Messrs. Merry- 
weather and Sons, of Greenwich, consisting of a fixed fire 
engine, wrought-iron fire mains, hydrants, hose, and other 
appliances. This appears to us a very wise step. 


The sale on Wednesday of the hull and fittings of the 
steamer Great Eastern realised over 43,000/., the copper 
bringing 2960/., the gun-metal, &c., 4480/. ; brass, 39801. ; 
lead, 41852. ; outer iron plates, 12,500/. ; inneriron plates, 
beams, and rivets, 12,230/. ; and anchors about 300/. The 
breaking up of the steamer will commence on January 1, 
will occupy a year, and will probably cost in labour from 
10s. to 15s. per ton of material. 


Bankrupt railway companies are not so uncommon in 
, Sweden as, luckily, in most countries. Another may be 
added to the list, viz., the Vestra Blekinge Railway Com- 
any, a proposed arrangement with their creditors having 
en found impracticable. The railway will now be sold 
by auction, the authorities having declined to give the 
necessary time for attempting a sale to one or two of the 
adjoining companies. 

Application will be made to Parliament next session 
by the Corporation of London for an Act to amend their 
Tower Bridge Act of 1885. Powers will be asked for to 
alter, temporarily or permanently, the line and levels of 
certain parts of Tooley-street and adjoining streets, and 
to acquire by compulsion or agreement certain property 
required for the purposes of the proposed Act. Clauses 
will be sought for extending the time limited for com- 
pleting and opening the bridge and works authorised by 
the Act of 1885. 


Ata recent meeting of the Academy of Sciences, Paris, 








M. Fizeau brought forward a new theory to account for the 
so-called canals in Mars. The various circumstances con- 
nected with these appearances, as lately described by 
MM. Perrotin and Schaiparelli, suggest a strong analogy 
with certain phenomena of glaciation—parallel ridges, 
rectilinear fissures, often of great length and at various 
angles, as observed more particularly in the great icefields 
of Greenland. M. Fizeau’s hypothesis is, therefore, that 
Mars is covered with an icefield the crevasses in which 
are the canals previously referred to. 


The Government of Chili have made a contract with an 
American syndicate, represented by Messrs. Connegys 
and Lewis and the Union Bridge Company, for! the con- 
struction of about 780 miles of railway in Chili. The 
price is not stated, but is said to exceed 7,000,000/. No 

nglish firms competed, the sole European competitors 
being a French and a Belgian firm, which probably 
accounts for the success of the Americans. he con- 
tract was the result of a private negotiation as the tenders 
sent in far exceeded the Government estimates, as is in 
fact the case with the American contract. 


The Union Steamship Company have received news 
from Dakar (Cape Verd) that the R.M.S. Tartar which 
left Cape Town on October 31 with the homeward Ca 
of G Hope and Natal mails, has met with a slight 
accident which will delay her arrival home. It is stated 
that the couplings of the after length of the shaft have 
broken, but the shaft has been repaired sufficiently to 
permit the Tartar to continue her voyage at reduced 
speed, Her power to do this is attributed to the fact that 
all the Union ne gee Ay mail steamers are provided with 
Thomson’s patent shaft couplings. 


Messrs. Brin Brothers, the inventors of the industrial 
method of preparing oxygen, have recently turned 
their attention to the preduction in the dry way 
of aluminium alloys from clay. In some experiments 
recently made at their works a rich clay was intimately 
mixed with a special flux, the composition of which was not 
revealed, and the product made intoa stiff paste with 
water. Some fragments of pig iron were next obtained, 
which were fed into a small cupola with the paste and 
coke in alternate layers. On turning on the blast for 
about 25 minutes the iron melted and ran down, and on 
cooling was found to contain 1.75 per cent. of aluminium, 
which had been reduced from the clay. 


The United Steamship Company, Copenhagen, which 
is a very large and active concern, has again ordered a 
new steamer from the Burmeister and Wain Shipbuilding 
and Engineering Company, Copenhagen. She is to be 
about 700 tons, and is intended fur the new line between 
Copenhagen and Portugal and Spain. The Swedish 
steamer company Gotland has just decided to order a new 
fast steamer, similar to their steamer Gotland, but suit- 
able for winter traffic. Kockum’s Engineering Company, 
Malmé, Sweden, has during the last few days contrac 
for new boilers to the steamers Nore and Transit I. The 
firm has also been very busy with repairs of various 
steamers lately, and also secured a good order for ma- 
chinery for a new wood pulp manufactory in Wermland. 


A meeting of the Engineering Students’ Club, New-| 7 


castle-on-Tyne, was held on Wednesday, 14th inst., at the 
Durham College of Physical Science, when a paper was 
read by Mr. F. C. Preston, on ‘‘ Hydraulic Machinery,” 
which he illustrated with numerous diagrams. The 
author first described what he called self-contained ma- 
chines, such as the press, jack, punching bears, &c. The 
lecture terminated with a description of the different 
types of hydraulic engines and some of Mr. Tweddell’s 
tools, notably his fixed and portable hydraulic rivetters. 
Referring to diagrams taken from these rivetters, it was 
shown how the kinetic ommay due to the flowing water 
and falling accumulator weight is utilised in closing the 
rivet. 


It is satisfactory to learn that the Admiralty in the 
forthcoming Navy Estimates will make an attempt to 
repair the existing serious deficiency in the stoking de- 
partment of the fleet. Not only have the men of the 
steam branch been permitted to fall below the necessities 
of the service, but the depletion which is taking place in 
the various reserves through invalidings in consequence 
of the immature and raw material that was entered during 
the recent mobilisation, threatens to become a grave 
source of weakness under existing circumstances, and 
without reference to the growing increase in the number 
of ships commissioned. As the Marlborough has now 
been appropriated by the steam reserve at Portsmouth, it 
is also probable that practical measures will be taken to 
train stokers before sending them to seagoing ships. 


The Great Western Railway directorate have just con- 
cluded, subject to confirmation by the shareholders, the 
purchase of the Cornwall Railway, which they have 
leased and worked since 1861. The price paid was 81. for 
each 20/. share. The purchase had been talked of for 
many years, and especially after the acquisition of the 
Great Western Railway’s Bristol and Exeter section and 
the South Devon Railway. The absolute possession of 
the Cornwall line gives the Great Western an unbroken 
connection between Paddington and Land’s End, and has 
probably been forced to an issue by the keen rivalry of 
the London and South-Western. By the purchase the 
Great Western Company add 654 miles to their system, 
and bring their total mileage to 2536. It should be stated 
that the Great Western Company had subscribed 202,500/. 
to the share capital of the Cornwall line, 


Dr. Lodge’s remarkable experiments in deposition of 
dust by electricity are now well known, but an experi- 
ment devised by M. Soret, of Geneva, shows the pheno- 
mena in a very striking manner. His experiment is con- 


ducted as foliows: In a dark chamber is placed a platinum 
cup filled with water. 


This cup is connected electri- 





cally with one pole of an influence machine, whilst the 
other pole is fixed at any convenient distance above the 
surface of the water. water is then heated with a 
Bunsen burner, and its surface strongly illumined by an 
arc light. -As the water boils the vapour is distinctly 
visible in the luminous beam, but on setting the machine 
to work it is reprecipitated on the edges of thecup. By 
placing the upper pole sufficiently near the surface of the 
water the whole of the steam disappears, being precipi- 
tated as rapidly as it forms, although the water still con- 
tinues to boil. 


This week a meeting of the Edinburgh International 
Exhibition Association was held in Dowell’s Rooms, Sir 
Thomas Clark presiding. The report of the joint com- 
mittee appointed by the Association and the executive as 
to the disposal of the Exhibition surplus, recommended 
that the sum of 20007. be paid to Sir James Gowans for 
services rendered to the Exhibition, and that the surplus 
be thereafter divided as follows: 1500/1. to the Edin- 
burgh Public Library, 1000/. to the Scottish Meteorologi- 
cal Society in aid of the Ben Nevis Observatory, 850/. to 
the Edinburgh Exhibition Trust for the een of carry- 
ing on or assisting future exhibitions in Edinburgh or el-e- 
where, including artizan and amateur exhibitions, 100/. 
to the Edinburgh Choral Union, 100/. to the Royal 
Scottish Geographical Society, and 50/. to the Exhibition 
: ee Handiwork at present being held in Edin- 

urgh, 





ARCH AND INVERT BRACED GIRDERS.— We are requested 
by Mr. R. A. Stoffert, 4, West Regent-street, Glasgow, 
to state that the arch and invert braced girders, illustrated 
in our issue of November 2, were invented by him, and 
that the patent rights both for Britain and America are 
held jointly by Mr. Thomas Dykes, architect, Glasgow, 
and himself. 





Frat oF very Raprp Dockxtnec.—The new off-shore 
floating dock just completed at Hamburg by the Reiher- 
stieg Schiffswerfte und Maschinenfabrik was on the 14th 
inst. formally tested by its designer, Mr. Standfield, on 
behalf of the engineers, Messrs. Standfield and Clark, of 
Westminster. A vessel weighing 2000 tons was docked 
in the remarkably short time of only thirty minutes. This 
is the most rapid docking feat on record, and as it occurred 
when all the machinery was quite new and the river 
covered with ice, we may expect to hear that even this 
rapid record will be easily beaten by regular performances, 
The adjustable breast and bilge shores enable the vessel 
to be quickly and thoroughly supported without any 
wedging up or cutting of timber whatever. In fact not 
a sound of a hammer 1s heard during the operation. The 
company owning this dock is in the fortunate position of 
mo extremely busy, having just laid down its 372nd and 
373rd keel, and having sufficient work in hand to carry it 


ted | over next year. 





VISIT OF THE STUDENTS OF THE INSTITUTION OF CiviIL 
Enainerrs TO Mr. P. BrorHerHoop’s Works, BELvE- 
DERE-ROAD, LAMBETH.—On Wednesday, the 14th inst. 
a large party of the students of the Institution of Civil 
ngineers were shown over these works, which, though 
not covering a very large area of ground, afford a large 
amount of interesting matter for inspection both as 
regards the work turned out and the machine tools em- 
ployed. The shops themselves may be regarded as a model 
of what an engineers’ shop should be, being beautifully 
arranged and lighted by electric light, arc lights being 
used for the main shops and incandescent for the vice- 
benches ; the dynamos are driven direct by three-cylinder 
engines of the type for which the firm is famous. The 
students were first shown a large fan suitable for forced 
draught driven direct by one of these engines, and when 
going at full speed it was by no means pleasant to be 
very near it. They were then shown an engine for a 
Whitehead torpedo, driven by compressed air, and which 
was run at full speed for their benefit for half a minute, 
that being the usual duration of a torpedo run, the 
number of revolutions in that time was 690. The next 
visit that has been arranged for the students of the In- 
stitution of Civil Engineers is to the new reservoir at 
Hanger Hill, Ealing, on Saturday, November 24, from 
twelve to four o’clock,. 


Tuk GREAT EASTERN IN Essex.—On Monday the Great 
Eastern goentry Bo og opened for goods traffic, the 
Shenfield and Wickford section of its new line from 
Shenfield to Southend, It is expected that passenger 
traffic will be commenced January 1. The length of the 
Shenfield and Wickford section is 8? miles. The con- 
tractors were Messrs, Holme and King, of London and 
Liverpool, who commenced operations in July, 1885. The 
works, it will be seen, have been on hand nearly 34 years, 
but the delay is accounted for by unforeseen difticulties 
which have arisen in consequence of the contractors 
having had to deal with treacherous soils. The new line, 
on leaving Shenfield, runs for some distance almost 
parallel with the Colchester main line along an embank- 
ment with an average height of 20ft. The construction 
of this embanknent was a tedious operation, in con- 
sequence of the constant slipping of the soil ; the difficulty 
had eventually to be overcome by the construction of 
frequent drains on either side. A station of some little 
importance has been provided at Billericay, the platform 
being 450 ft. in len Sh, and being also roofed more than 
half its extent. At Wickford, astation presenting a close 
resemblance to that at Billericay, has been erected, and 
here, as already indicated, trains will have to stop for the 

resent. The remaining portion of the line from Wick- 
‘ord to Southend, which is being constructed by Messrs, 
Walter Scott and Co., of Newcastle, is making good 
progress, but it is not expected to be opened until the 
summer, 
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NOTICES OF MEETINGS. 

InstrTUTION OF CiviL ENGINBERS.—Ordinary meeting, Tuesday, 
November 27th, at 8 p.m. Paper to be read with a view to discus- 
sion: ‘The Witham New Outfall Channel and Improvement 
Works,” by J. Evelyn Williams, M. Inst. C.E.—Students’ meeting, 
Friday, November 30th, at 7.80 p.m. Papers to be read: 1. ‘‘ The 
Covered Service Reservoir of the Southampton Corporation,” by 
Edwd. T. Hildred, Stud. Inst. C.E. 2. ‘‘On the New High-Level 
Storage Reservoir for the Grand Junction Water Works Company 
at Hanger Hill, Ealing,” by Herbert Ashley, Stud. Inst. C.E. 
GzoLoaists’ AssoctaTion, Lonpon.—Friday, December 7th, in the 
Mathematical Theatre, at University College, Gower-street, W.C., 
when the following papers will be read: ‘‘On the Causes of Vol- 
canic Action,” by J. Logan Lobley, F.G.S., &c. ‘Some Observa- 
tions upon the Mode of Occurrence and Origin of Metalliferous De- 
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5|it may appear from the fuller and more precise de- 
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THE PENDING PATENTS, &c., BILL. 
Accorpine to the law as it now stands, where 
two applications are pending bearing the same or a 
similar title, it is the duty of the examiner to report 
to the Comptroller whether the two specifications 
appear to him to comprise the same invention. If 
the examiner so reports, the Comptroller gives 
notice of the fact to both applicants. 

This provision was not in the original Bill that 
formed the basis of the Act of 1883. It was inserted 
in Committee during its passage through the House 
of Commons at the instance of members represent- 
ing the interests of inventors. The ground urged 
forits introduction was that it wasunfair to inventors 
that when an application in respect of an invention 
had been received by the Patent Office, fees should 
be taken from a subsequent applicant for the same 
invention, and that he should be permitted to con- 
tinue expending time and money upon it, whilst 
the office had in its possession information showing 
that his application could not result in a valid 
patent. Of course in the absence of notice that he 
has been forestalled, an applicant may incur large 
outlay quite uselessly. A search will not disclose 
the contents of the specification of a pending appli- 
cation, the complete specification of which has not 
been actually accepted. 

Let us suppose acase. A applies for an English 
patent on January 1, B applies for an English 
patent for the same invention on March 1. Each 
goes on in ignorance of what the other is doing. 
To secure the benefits of the International Con- 
vention, B must apply for his patents in those 
foreign countries belonging to the union within six 
months, or in cases of countries beyond sea seven 
months, from the date of his English application. 
The seven months will expire at least a month 
before he will be able, under ordinary circumstances, 
to see A’s complete specification. Consequently in 
seeking the advantages of the convention he may 
expend a considerable sum of money in applying 
for foreign patents, only to discover shortly after- 
wards that he has been anticipated by A, who 
may have also applied for foreign patents 
under the convention. Hence had the provi- 
sion for notice of interference worked satisfac- 
torily it would have been valuable in practice. But 
although the object sought to be attained was a 
laudable one, it is admitted on all hands that the 
operation of the enactment has beenaltogether unsuc- 
cessful, and the evidence given before the Committee 
of Inquiry appointed by the Board of Trade, led to 
the conclusion that it had been rather mischievous 
than otherwise. Complaints were made, on the 
one hand, that notices were frequently given under 
the Act when the applications were not really for 


the Patent Office had frequently omitted to give 
notice when the inventions were, in fact, identical. 
The Committee had no doubt, and we have no doubt, 
that this has been so, though the Committee came 


want of care in the office but from the nature of 
the work to be done. Two provisional specifications 
may disclose japparently the same invention, and 
yet when the complete specifications are received, 


scriptions embodied in them that there are really 
two distinct inventions, each properly the subject 


The Comniittee point out it is obvious that unless 
a subsequent inventor can rely upon receiving 
notice when, and only when, his invention has been 
anticipated by a pending application, the system 
must be worse than useless. 

In addition to the evidence of the witnesses, the 
statistics with which the Committee were furnished 
pointed to the conclusion that the benefit derived 
from the enactment had been inappreciable. Under 
Section 11 of the Act one of the grounds of opposi- 
tion to the grant of a patent may be that the 
examiner has reported to the Comptroller that the 
specification comprises the same invention as is com- 
prised in a specification bearing the same or a similar 
title, and accompanying a previous application. 
Since the Act. has been in operation down to the 
date of the report before us, only one opposition 
had been successful on this ground. And although 


had been given, the percentage of abandonment in 
those cases had not exceeded the ordinary percen- 
tage of abandonment found in the case of other 
applications. 
Whilst. the system has thus failed to effect its 
purpose, the cost to the office has been very serious. 
t is estimated that the time of about ten assistant 
examiners is devoted to this particular work, and 
that the total cost occasioned to the office is from 
30001. to 40001. a year. 
The Committee came to the conclusion that the 
desired end could not be successfully accomplished 
by an amendment of the present method, but that 
the failure had, in truth, resulted from difficulties 
inherent in the very nature of the case. They there- 
fore recommended that Sub-sections 5 and 6 of 
Section 7, andthe corresponding provision in Section 
11 of the Act, should be repealed. 
They suggested that the hardship complained of 
that the office should receive fees from a subsequent 
applicant whilst there was a prior application pend- 
ing which would render the subsequent application, 
and any patent granted upon it, valueless, might be 
met by providing that in case the second applicant 
chose to abandon his application and the patent (if 
any) granted upon it within a certain period—say 
two months of the grant of a patent on the first 
application—he should receive a return of the fees 
paid by him to the office. 
Accordingly the new Bill substitutes a new sec- 
tion for that in the present Act. It is proposed 
that if after an application for a patent has been 
made, but before the patent thereon has been 
sealed, another application for a patent is made, 
accompanied by a specification bearing the same or 
a similar title, the Comptroller, if he thinks fit, on 
the request of the second applicant, or of his legal 
representative, may, within two months of the 
grant of a patent on the first application, either 
decline to proceed with the second application or 
allow the surrender of the patent (if any) granted 
thereon. 
It is to be remarked that this provision does not 
in any way meet all requirements, because in such 
a case as that assumed above, the costs incurred in 
connection with the second English patent or appli- 
cation would be trifling as compared to the total 
expenditure incurred by the second applicant, 
and which might have been spared assuming an 
efficient system of comparison of applications and 
prompt notice of interference to have been in ope- 
ration. But as matters now stand an inventor 
may be placed in great difficulty because the receipt 
of notice of interference may induce him to hold 
his hand ; thus he may through misinterpretation 
of his specification or mistaken conclusion on a 
comparison of it with an earlier one, be caused 
through the erroneous report of an examiner to 
me _ opportunity of obtaining valuable patents 
abroad. 








THE ELMORE COPPER DEPOSITING 
PROCESS. 


WE published in these columns on page 116 
ante a description of the Elmore process for making 
copper pipes by electro-depositing copper on a re- 
volving mandrel while the particles were being 
compressed and the copper rendered cohesive and 
ductile by the action of an agate burnisher travel- 
ling; continually over the surface of the copper, as 
it became deposited. We published also in the 
same impression the interesting paper read by Mr. 
W. Parker, of Lloyd’s Register, in which the 
results of his experiments on pipes made by this 
process were recorded. The value of thoroughly 
homogeneous, strong, and ductile copper steam 
pipes for modern marine engines and many other 
purposes is obvious to engineers, 

But apart from the above important uses for these 
tubes, a large field of operations is opened out in 
the electrical world. Copper is invariably used for 
submarine and other conductors of electricity, and 
ita purity is a matter of great moment. The speed 
of signalling in a cable ceteris paribus varies directly 
with the conductivity of the copper, and therefore 
if we improve the conducting power the efficiency of 
an Atlantic or any other cable will be correspond- 
ingly increased. The advantage to be derived by 
obtaining the best copper was perceived in the early 
days of submarine cable enterprise, and over twenty 
years ago Dr. Matthiessen carried out a series of 
careful and valuable experiments in order to fix a 
standard to which the various samples of com- 
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elaborate precautions he obtained the purest copper 
that was then practicable, and determined that a 
pure hard drawn copper wire, 1 metre in length and 
1 gramme in weight, should have a resistance of 
.1469 ohm at the temperature of Odeg. Cent. This 
standard has been in use up to the present and has 
been believed for many years to be the extreme 
limit of conducting power for copper. But, owing to 
the great care that has since been bestowed by 
copper manufacturers, this standard has occasionally 
been surpassed, and by the introduction of the im- 
proved method now under consideration, has been 
rendered obsolete, and the Electrical Standards 
Committee of the British Association have now 
under their consideration the desirability and the 
necessity of fixing a new standard. Some of the 
early cables possessed a very low conductivity, but 
year by year steady improvement has been shown, 
until at the present date copper having a lower con- 
ducting power than 96 or 98 is rarely accepted. 

In order to obtain the best quality of copper for 
cable and other electrical purposes, the practice of 
late years has been to get electro-deposited copper 
in the usual manner, and then to exercise the 
greatest possible care in melting it for casting into 
** wire bars,’ which are then drawn into wire. A 
very small amount of an impurity such as arsenic, 
antimony, sulphur, phosphorus, &c., gaining access 
to the metal, at once greatly reduces the conduc- 
tivity. At Birmingham, Swansea, and other places 
dynamo machines and tanks are at work depositing 
scores of tons of copper weekly, but the metal pro- 
duced, although pure, is of the usual granular or 
crystalline texture of electro-deposited copper, and 
possesses very little tensile strength and cohesive- 
ness. Therefore, as above stated, it is necessary to 
melt it into ‘‘ wire bars,” and even if the greatest 
care is exercised, the metal must deteriorate in the 
process. 

The new method has the important advantage 
that impurities have no opportunity of gaining 
access to the metal. By the nature of the process 
it is necessarily and unavoidably pure. Special 
machinery has been arranged so that an electro- 
burnished tube of any desired length, diameter, 
and thickness can be cut spirally into a square wire 
which can then be drawn down in the usual manner 
to any required diameter. 

The wire being drawn directly from the electro- 
burnished tube obviates entirely the necessity for 
melting, and thus constitutes altogether a new de- 
parture in the manufacture of pure copper wire. 
Some of the tests to which it has been subjected are 
very interesting. Two large coils of the new wire 
were taken, the wire of the first having a diameter 
of 0.113 in. (about 12 B.W.G.), and the second a 
diameter of 0.05in. (about 18 B.W.G.), both being 
extremely hard-drawn. In order, however, to be 
perfectly satisfied that the practical limit of hard- 
ness had been reached, the larger wire was drawn 
through thirteen holes in a draw-plate (the last hole 
being of agate), without annealing, until the dia- 
meter of the wire was reduced to.057in. Its hard- 
ness may be judged of by the fact that the breaking 
strain was 29 tons per square inch with an elonga- 
tion of only ? percent. The No. 18 B.W.G. wire 
had a breaking strain of nearly 29 tons per square 
inch with an elongation of only % per cent. When 
these wires were annealed they showed an elonga- 
tion of 25 to 33 per cent. before breaking. 

Dr. Matthiessen found that the purer the metal 
was obtained, the greater was the variation of its 
electrical resistance with corresponding variations 
of temperature, and gave the general law as, 


R: = R, (1+ at + be?) 


where Ro is the resistance of the metal or alloy 
at the temperature of 0 deg. Cent., and Ré the re- 
sistance at any temperature ¢ deg. Cent. above 
0 deg. He found that for most pure metals the 
value of a was .003824t, and b .00000126¢°, with the 
+ sign between them. The experiments carried 
out on the new wire are confirmatory of its great 
purity, as these coefficients are found to be dis- 
tinctly higher, the expression for it being 


Re = Ro (1+.0041158¢ + .000003077¢?). 


The results of the conductivity tests are given in 
the first table in the next column. The conducting 
power of the hardest wire is so high that, with a 
breaking strain of 29 tons per square inch, it hasa 
conductivity about 24 per cent. higher than that of 
soft annealed wire of the best quality hitherto ob- 
tained commercially (say 98 per cent.). When the 





new wire is annealed it has a conducting power 43 
per cent. above that of best commercial copper. 
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Conductivity of An-| Conductivity of An- 
nealed Wire in | nealed Wire in 
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The following mechanical tests have been made 
on the wire, each result being the mean of three 
experiments : 
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| per | 
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tons. 


Diameter, Elonga- 
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42 
3 | not taken 
4 47 





The wire was also tested as follows: It was 
wrapped six times around its own circumference, as 
in making a ‘‘bell-hanger’s joint.” It was then 
unwrapped, wrapped again, and so on until the wire 
broke. The results were : 








Diameter. 


Specimen. Wrapping and Unwrapping. 
No. | off | on | off | on! off. 
1 6; 6|6| | 





2 
3 
1 
2 
3 





It will thus be seen that the hard wire is ad- 
mirably adapted for overhead telegraph wires pos- 
sessing the two requisites of great strength and high 
conductivity. The efficiency of dynamo machines 
and electrical instruments can be increased because 
a greater number of ‘‘ ampére-turns” can be got 
within a given space. The copper tape or riband 
used so extensively for lightning conductors can be 
cut direct from the tube of any length and sectional 
area by the special machinery before mentioned. 
It would take up too much of our space to dilate 
upon the enormous demand for pure copper that 
must arise due to the development of the industrial 
applications of electricity. Mr. W. H. Preece, in 
his recent address to the Mechanical Section of the 
British Association meeting at Bath, said that 
already there were 110,000 miles of submarine cables 
at work, and over 40,000,000/. of British capital 
had been expended in laying and workingthem. It 
requires a fleet of thirty-seven ships, maintained in 
various oceans, to lay new cables and to repair 
breaks and faults as they occur. It has recently 
been computed that in a comparatively short time 
London will require 150,000 tons of copper for 
electric lighting purposes, and a like amount will be 
wanted for Paris. But enough has been said to show 
that the new process commends itself as much to the 
consideration of the electrical engineer as it does to 
his brother in the mechanical profession. 








ROPE-DRIVING IN AMERIOA. 

AMERICAN mills have used belts exclusively for 
the transmission of power from the prime movers 
throughout the mill until the last year orso, during 
which time the example of English practice in rope- 
driving has begun to have an effect. The new 
method of transmission, however, is still exceptional, 
being confined to a very few instances. 

For a number of years the Roeblings, of New 
Jersey, the celebrated builders of suspension 
bridges, have made wire ropes for transmission 
from building to building, or from water-wheels to 
buildings some distance away, and there have also 
been numerous isolated instances where various 
forms of rope have been used to transmit power 
from building to building. Such ropes for long 
distances have been provided with suitable sliding 
binder pulleys, to maintain a constant tension under 
variations in length, as the fibres are all affected 
by the humid air. In one instance, the rope was 
kept at such a uniform length that the binder pulley 
was abandoned, the method being to keep the rope 
constantly wet by means of a very fine stream of 


water, which was impinging upon it constantly 
during its operation. But neither of these instances 
sae 3 any pertinency to the use of rope-driving in 
mills. 

One of the large rope works in Massachusetts now 
makes great quantities of manilla cables for trans- 
mission of power, the rope being overlaid with a 
lubricating preparation, and also impregnated with 
a waterproof material. 

There are two methods of transmitting power 
greater than the capacity of a single groove, one 
being by a lot of independent ropes running in 
corresponding grooves, and the other where a 
single rope passes from one groove to another, the 
ends being brought around and joined together, and 
the last loop being held by a binder a This 
is known as the Dodge system, and is considered 
preferable in many instances where ropes are sub- 
ject tosevere usage, on account of the diminution 
of the number of splices. 

There are three types of grooves used in various 
works—one is the U-shaped groove for binder 
pulleys only, where the rope rests in the bottom of 
a semicircle large enough to hold it; another is 
the \Y-shaped groove ; and a third is where the 
groove is approximately in the shape of an ellipse, 
the radius of the bottom groove being about 60 per 
cent. of the radius of the rope. The speed of such 
ropes is limited to about 5000 ft. per minute, at 
which velocity the centrifugal force becomes avery 
important element in the capacity of the system 
for the transmission of power. The working stress 
of the ropes varies very widely in practice. As high 
as 5001b. or 600 Ib. have been applied on a 2-in. 
rope, although the best practice limits the stress upon 
such a rope to about one-half of that amount. The 
following figures give the result of practice of one 
of the leading mill engineers in America : 

Working Stress on 
One Rope. 


b. 
2474 
220 
2784 
330 


363 

256 

330 

349 

205 

330 
The advantages claimed by some American engi- 
neers who have had experience with ropes, are 
the absence of slip, the ability to turn the corners 
and to run to any desired distance, the cheapness of 
cost, it being about two-thirds that of leather, and 
also economy of maintenance. On the other 
hand, it is claimed that the mechanical efficiency of 
rope-driving is not so high as by belt-driving, that 
the power required to press the rope into the 
grooves and then to pull it out as it leaves the 
pulley, is a large element in the problem, and also 
that the ropes are subject to a greater degree of 
wear than is estimated by their advocates. 
There is also a difference by reason of the fibre 
used, and ropes made of manilla will not give 
results equal to those of cotton, unless the manilla 
has been laid and treated especially for the purpose. 


Diameter of 





MINING ENTERPRISE IN CHINA. 
By Joun Harris. 

The Tamchow Silver Mine.—This mine is in the 
Huanshan district of the Quangtung Province, 
South China, about sixty miles from the British 
colony of Hong-Kong, forty miles from Canton, 
and about twelve miles due west from the Bogue 
Forts commanding the entrance to the Canton river. 

The silver lodes are said to have been discovered 
by the Chinese about a hundred years ago, by 
quarrying operations which laid bare the side of a 
hill for about.1500 ft. in length by 100 ft. in height, 
the ground surface level being 130 ft. above tidal 
level. These operations exposed and laid bare 
several vertical veins in the red sandstone rock, 
which were before hidden by the surface covering. 
Topographically and geologically the mine is situated 
at the extreme northern end of a low-lying hill of 
red sandstone, about four miles long by three- 
quarters of a mile wide, the extreme summit of 
which reaches a height of 400 ft. above the sur- 
rounding country, which embraces a large area of 
rice fields and waterways comprising part of the 
delta of the Si-Kiang river. The country rock con- 
sists of sandstone of a deep burnt red colour mixed 





with a conglomeration of pebbles, cubes of diabase, 
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quartz, chlorite, and a kind of jasper. Traversing 
the rock through the entire range of the hill are 
several lodes of baryta, some of which are standing 
up like walls or dykes several feet above the 
country rock, which has been weathered away. In 
no case have these lodes shown any indications of 
minerals on the surface, the veins found as exposed 
by quarrying existing independent of the baryta 
dykes or lodes. The veins have a general bearing 
N.W. and S.E., varying considerably in their size 
and contents from a few inches to a foot in thick- 
ness, the mineral being found in veins and strings 
of baryta traversing through the solid rock without 
any well-defined walls or casing. One of these 
veins has lately been traced on the surface in a 
direct line for fully 2000 ft. The Chinese, on ex- 
posing this vein in their quarrying operations for 
building stone, were fully alive to the value of the ore 
and are said to have smelted it by the old process 
of hand bellows, consisting of wood cylinders and 
plungers, blowing on a small bed of lime fixed in 
an earthen vessel, with a bath of lead, the ore being 
added gradually until the lead was fully charged, 
and then cupelled direct. The ores, as found 
near the surface in a matrix of baryta, consist of 
zinc blende, galena, tetrahedrite, antimonial silver, 
argentite, copper pyrites, bromide of silver, and 
also ruby silver, sometimes assaying as high as 42 
per cent. of silver. The poorest of the ores and 
those containing copper pyrites, zinc blende, and 
galena, the Chinese always rejected as being too 
rebellious for their simple mode of treatment. 
Occasionally small pockets of native silver have 
been met with. At one point in the vein, already 
spoken of as having been traced 2000 ft. on the 
surface, extensive old workings exist which are now 
filled in, and have been proved by present opera- 
tions to have been carried down to a depth of at 
least 200 ft. by 100 ft. long by 40 ft. wide in an open 
cut divided into seven claims, varying from 12 ft. 
by 12 ft. to 20ft. by 20ft., and between each claim 
6 ft. of barrier of solid rock was left as a dividing 
boundary wall so as to prevent disputes between 
the respective claimants. The width of 40 ft. is 
explained by the old miners as being necessary owing 
to the number of thin cross veins and occasional 
small pockets of native silver intersecting the main 
lodes at right angles ; these were followed as far as 
practicable on either side or until they pinched out. 
The lodes followed and worked on were three, the 
thickest being 10 in. and the other two averaging 
only 2in. or 3in. each. For about six months 
every year the workings were flooded from the rains, 
and in the dry season—that is, from October till 
March inclusive—the water was lifted out by Chinese 
chain pumps in vertical lifts worked by man power. 
All mining was done by hammers and chisels, no 
gunpowder or other explosive being used. These 
deep old workings were eventually stopped on 
account of the expense becoming too great in keep- 
ing the mine free of water, the influx constantly 
increasing, the deeper the mine was worked. Some 
four or five other workings were afterwards opened 
on promising looking places of several lodes, and 
attained a depth of from 30ft. to 50ft. These 
were worked till quite recently—in fact, until the 
present owner took over the property for the pur- 
pose of developing it on more modern principles. 
Mr. Ho Amei, one of the principal and most 
enterprising Chinese residents in Hong-Kong, who 
has spent several years of his life in the gold-mining 
districts of the Australian colonies and New Zealand, 
felt assured from his general knowledge of mining 
that mining enterprise in China could be made asuc- 
cess if he could obtain thesanction and moral support 
of the Chinese Imperial Government together with 
that of the mandarins and local authorities. For 
a period of over ten years he laboured in vain, but 
eventually, in 1884, he obtained permission to 
engage the assistance of a foreign mining engineer 
and staff of miners to open up mines in China 
according to the most approved western methods. 
As soon as this authority was granted Mr. Ho 
Amei immediately engaged the services of Mr. 
Thomas E. Candler, M.E., F.G.S., M.1.M.E., 
of Newcastle-on-Tyne, who arrived in China in 
the month of May, 1884, just in the midst of the 
Franco-Tongking Chinese complications, when 
foreigners were in great disfavour with the Chinese 
people generally. Mr. Candler, after examining 
the Tamchow property, got out two English miners 
who with an engineer were obliged to remain in 
Canton for more than two months before opera- 
tions could be commenced, owing to the hostile 
feelings felt by the Chinese. In September, 1884, 











operations were begun by sinking four shafts on the 
most promising parts of the property in the vicinity, 
and to command the lodes to the depth of the old 
workings. No. 1 shaft, which is the present main 
shaft of the mine, was set out on the extreme 
western end of the old workings in a position to 
command favourably in depth a lode above 4 ft. 
thick exposed by quarrying on the surface, which, 
although poor, where exposed, gave promise, if 
continuous in depth, of proving valuable, when 
under the influence of rocks more congenial for con- 
taining minerals. Judging from the position of the 
primary rocks in the surrounding country, Mr. 
Candlerestimated that the transition from sandstone 
would take place at a depth of not less than 300 ft., 
and on these grounds he advised the Chinese 
owners to sink this shaft to at least this depth 
before cross-cutting into the above-named lode. 
The trend or bearing of this lode is nearly due east 
and west, dipping to the south at an angle of 
69 deg. The shaft was sunk to the south of the 
lode, and it was expected to cut the lode from the 
shaft at the 300 ft. level by a cross-cut to the north 
100 ft. long. After much trouble with the Chinese 
workmen (who were all strangers to this class of 
work and to the control of foreigners) and the 
difficulty of contending with the water percolating 
into the pit from the old workings, the 300 ft. depth 
was attained by November, 1885. The cross-cut 
was then commenced, and the lode cut ata distance 
of 89 ft., proving 18 in, thick, containing rich silver 
ore, consisting of argentite, fine grained galena, 
copper pyrites, and zinc blende. The lode has 
proved continuous, and has been opened up on for 
more than 100 fathoms, proving variable both in 
size and contents, but containing mineral more or 
less throughout, a winze sunk on it proving very 
rich. The No. 1 shaft was continued to a depth of 
380 ft., the country rock, both in the shaft and 
winze gradually and almost perceptibly changing 
until at the 380 ft. level it has quite a granitoid ap- 
pearance, the lode continuing in the transition rock 
uninterrupted ; in fact it is larger and more de- 
fined, having a clay casing, which it had not in the 
sandstone rock above. From the 380 ft. level the 
lode has been opened on its course by a level at 
250 ft. and three winzes are being sunk still further 
to the deep, all carrying mineral. Cross-cuts at the 
380 ft. level have been driven north and south of 
the shaft 450 ft. and 400 ft. respectively intersect- 
ing several small veins and leaders containing small 
quantities of rich ore. These, with three exceptions, 
have been stopped, and all work concentrated on 
the main lode. Altogether more than 4000 ft. of 
shaft, headings, winzes, levels, and rises have been 
driven, and a large quantity of ground opened ready 
for stopping, and more than 1000 tons of ore ex- 
tracted which is now ready for treatment. The 
main shaft is bratticed from top to bottom, and 
has a ladder way throughout. A strong head- 
gear 50 ft. high, fitted with two 10 ft. pulleys, 
is connected with a Robey winding engine working 
double skips with iron guide ropes to the 380 ft. 
level. The quantity of water averages 3500 gallons 
per hour; the pumping plant consists of a Warner’s 
steam pump fixed at the 300 ft. level with 2% in. 
steam pipes. The pump is double-acting, with 6in. 
ram, the steam condensing direct into the suction 
pipe. So far, no water of any consequence has been 
found below the 300 ft. level. It may further be 
noted that the top of this shaft is only 30 ft. above 
tidal level. The ore is washed, picked, and cobbed 
principally by women, the richest of the ores being 
packed away in tubs and stored under proper pro- 
tection. A small parcel of selected ore, weighing 
360 lb., was sent to London and realised 84l. 
sterling. Jt assayed over 4000 oz. of silver to the 
ton, according to the following analysis, viz. : 


opper bys +a tea ’ 
Zinc ... wig pe Be 3.50 
Iron. ... 4.69 
Sulphur 14.32 
Alumina 5.20 
Barium 3.62 
ae sa = ai 
esia ‘ oz. dwts. grs, 
Silver .. 13.00 = 4246 13 8 
Gold ... _ 
Arsenic traces 
Antimony _ 
Silica ... 26.50 
100.00 


No. 3 shaft is 800 ft. south-east of No. 1, on rising 
ground, 60 ft. above the sill level of No. 1 shaft. 





It is down 180 ft., having been sunk without other 
winding apparatus than a hand windlass and 
capstan. The lode which gave such good returns 
to the old miners was intersected by a short 
cross-cut of 20 ft. in length and proved to 
be very rich for a short distance. It has been 
opened out east and west a total distance of 
900 ft., the ground to the west towards the old 
workings proving the most profitable ; a communi- 
cation is expected to be made shortly in the west 
end with workings in No. 1 shaft. This will com- 
plete the ventilation of the mine which has hitherto 
been accomplished by a Root’s blower at the No. 3 
shaft, and by a aaa fan at No. 1. A cross-cut to 
the north has been driven a distance of 600 ft. to 
prove the massive lodes of baryta showing up so 
boldly on the surface of the adjacent hill. Three 
of these have been intersected, the one in the ex- 
treme end of the cross-cut having the character of 
a continuous lode dipping to the south, and is, 
according to survey, identical with the main lode in 
No. 1 shaft. Several other lodes have been opened 
on which at this depth are poor, but judging from 
analogy of the same lode in No. 1 shaft, it should 
improve with the depth ; this shaft (No. 3) has lately 
been sunk a further distance of 90 ft., but at date 
is flooded. About 3500 ft. of heading has been 
driven in No. 3, and 4000 ft. in No. 1, making 
altogether a distance of 7500 ft. in exploiting the 
mine. 

The ore is to be transported from No. 3 shaft to 
No. 1 by an overhead wire-rope tramway, and 
from thence by an ordinary tramway (both now 
under construction) to the canal close by, whence it 
will be taken by boat a distance of forty miles to 
the island of Tai-y-Shan (ten miles from Hong- 
Kong) to the smelting works now being laid down. 
Mr. Candler, the manager, was anxious for some 
time to send the ore to England to be smelted, it 
having such a variety of combinations which in 
smelting may prove rebellious. To this proposal the 
Chinese Government would not agree, or for the ore 
to leave Chinese territory to be treated. It there- 
fore became imperative to erect reduction and 
smelting works in the country, which on considera- 
tion it was decided not to build at Tamchow owing 
to the difficulties to be contended against with the 
villagers in obtaining a site, and also the position of 
Tamchow exposing it to the risk of being plundered 
by pirates. Mean time a lode of silver lead ore had 
been found on the island of Tai-y-Shan, near Hong- 
Kong, and the right to work this was secured by 
Mr. Ho Amei and his friends, and this place 
occupying such a favourable position for obtaining 
supplies of coal and materials generally by sea, as 
well as for shipping the produce of the mines direct, 
it was decided to erect reduction and smelting works 
there. 

Tai-y-Shan Silver Lead Mine.—The Tai-y-Shan 
silver lead mine has been vigorously opened on 
the lode by means of two adit levels and several 
winzes, one of which is down 80ft. The mine 
generally is bidding fairly well to become a good 
mine, the ore carrying sometimes 150 oz. of silver 
to the ton. For developing a hydraulic motor is 
about to be erected for working a set of 7 in. 
pumps and for hauling purposes, there being a 
good supply of water from the surrounding moun- 
tains, with a pressure due to a head of 300 ft. 

Reduction and Smelting Works.—The reduction 
and smelting works consist of a rock breaker, three 
pairs of rolls, eight jiggers, two automatic buddles, 
and four Frue vanners, all of the most approved 
type, to a great extent automatic, and competent to 
treat 40 tons of ore perday. The driving power 
for the whole of the machinery is a strong 
semi-portable engine of the Robey type. The 
engine, machinery, cast-iron columns, and roof for 
the mill have been supplied by Messrs. Robey and 
Co., Lincoln. The smelting works will, for the 
present, consist of four Scotch hearths, two calcin- 
ing furnaces of the reverberatory type, a reverbera- 
tory smelting furnace, and an English cupelling 
furnace. These are now being put up, and arecon- 
nected by long flues, condensing chamber, and 
smoke stack, the latter standing at a considerable 
altitude on the hill side to carry the fumes off clear 
of the works. 

Mr. C. S. Turner, a gentleman who has had con- 
siderable experience in smelting operations both in 
England and Russia, is in charge of the erection of 
the works, and will conduct the reduction, smelt- 
ing, and refining operations. The ore from the 


Tai-y-Shan mine will be conveyed over a broken 
country to the smelting works close to the sea shore 
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by means of an overhead wire tramway 3000ft. in 
length. A complete laboratory has been fitted up, 
together with all the necessary appliances for assay- 
ing and analysing ores, metals, &c. 

About two years ago after many representalions 
had been made to the Viceroy of Canton pointing 
out the advantages that would accrue to the country 
generally by encouraging bond fide mining enter- 
prises, no scheme found favour that necessitated 
the outlay by the Government uf a single dollar, 
but a mining office was established under an officer 
called the ‘‘ Taotai,” who was empowered to grant 
licenses upon payment of a fee of 1000 dols. for 
permission to open up any mine, after first satisfy- 
ing himself that the local public had no objection 
to a mine being opened in their locality. Since 
then some twenty licenses have been granted, but 
owing to lack of mining knowledge, continued 
petty and more serious obstructions offered by the 
people, squeezes by the mandarins, and one thing 
and another, these with a few exceptions have 
collapsed. As a rule the inhabitants object to 
ground being broken for mining for fear of offend- 
ing the presiding spirits of the earth, commonly 
known as ‘‘ Fungshui,” and thereby bringing them 
bad luck ; as well as their strong objection to hav- 
ing graves disturbed which are scattered promis- 
cuously all over the country. It is almost impossible 
to commence mining operations anywhere without 
inferfering with or insulting their prejudices in 
one way oranother ; as soon as one difficulty is paid 
for and got over, another is presented, and so on ad 
infiritum, making the whole business so harassing 
and expensive that the adventurer’s patience is 
worn out, and his capital exhausted before he can 
scarcely begin. This Fungshui business isa grand 
stalking-horse for sweating and extorting money 
under all manner of pretences; besides this the 
Government appoints a mandarin to look ‘after its 
interest in the venture at a high salary, payable by 
the mineowners. This official seems to imagine 
his principal duty is to interfere and ‘‘ squeeze” the 
mineowners under threats of placing all manner 
of obstacles in their way. The continuation of the 
‘* Tam Chow Mine” adventure is entirely owing to 
the Aseeery agg action, discreet conduct, and 
patience of Mr. Ho Amei and his few wealthy 
supporters in Hong-Kong, as well as to the 
good sense and discretion of the foreign staff 
in charge of the mine, in not unduly offend- 
ing the prejudices of the people in whose midst 
they are working, This means great forbear- 
ance, as they are often grossly insulted with a 
view of making them commit themselves by 
offending against their local idiosyncrasies and 
prejudices, and thus giving an excuse for further 
annoyance, and to try and drive them away. A 
royalty of 10 per cent. on the gross out-turn is 
levied by the Government, who continually worry 
the mineowners about their long delay in making 
returns and suspect that everybody in connection 
with the exploitation of the mine is trying to cheat 
them. Labour is plentiful, but taking into con- 
sideration the amount of work done, not cheap. The 
men are soon taught, and some of them show high 
intelligence, but amongst the Chinese this is no real 
qualification for advancement, the Chinese officials 
in the employ of the mine obtaining the dismissal 
of these men on the most trivial pretence, more 
especially if they show the slightest inclination to 
be courteous and obliging to the foreign staff. It 
is quite impossible to arrange for each individual 
man to be paid his wages direct ; these always pass 
through several hands with the cognisance and con- 
nivance of the Chinese office men, reaching the 
employés in much smaller sums than those recorded 
in the books, the result being much dissatisfaction 
on the part of the men; and furthermore, if com- 
plaint is made of a man’s dilatoriness he justifies 
himself by complaining that he is not properly 
paid, and no steps are taken to remedy it. All 
manner of schemes are resorted to for giving false 
records of the number of men erployed, and wages 
are often for, say, fifty men, when only about 
thirty-five or forty are actually employed, the 
amount thus falsely debited to the mine going into 
the pockets of those acting in collusion in the 
swindle. The proof of this is found in the fact that 
no one seems disposed to give any assistance what- 
ever to prevent it ; this is enough to show that as 
long as these practices and old customs, which 
are tacitly understood and winked at, prevail, 
it will be almost impossible for any mining 
enterprise, no matter how good, to prosper. It 
seems to be impossible to convince these people 





that they are on the wrong track, the stubbornness 
of the Chinese in persisting in the old customs of 
squeezing and cheating being proverbial. 





LITERATURE, 


The Royal Naval E: 
Fleet Engineer, R.N. Chatham: Gale and Polden. 


Tuis book is the result of a good idea well carried 
out. Mr. Harvey, in common with many other 
marine engineers, appears to have felt the necessit 
of introducing some system into the every-day wor 
of his profession outside that which is purely routine 
work. He has also doubtless found that much of 
the experience gained is again lost through not 
being properly recorded ina tabulated form easy of 
reference. The result has been the production of 
the book under notice. It consists of about 200 

ages ruled for manuscript and having only printed 
inating These headings have been selected to 
cover any points upon which the engineer would be 
likely to want to make records. We start with 
pages to be filled in with a description of the ship 
and machinery ; a section of the work which we are 
afraid will be too often neglected except by the 
young and enthusiastic or exceptionally methodical 
engineer. There are next some pages duly columned, 
with printed headings for tabulating the engine- 
room complement and their various duties. We 
have following this a number of pages, each with a 
printed heading devoted to some particular part of 
the machinery or incident connected with its work- 
ing. some of these at random we find 
Water in Boilers, Main Stop Valves, Auxiliary 
Steam to Small Engines, High Cylinder Jacket, 
Vacuum Gauge Cocks on Condenser, Stern Glands, 
and Tube Drain Cocks, Circulating Water for Thrust 
Bearings, The Starting Engines, Main Feed De- 
livery—Turns Open for Number of Boilers, Steam 
Traps—Number and Position, Derrick Engines— 
Steam and Exhaust Systems, &. We next come 
to a part dedicated to notes on how to perform 
certain operations that may vary in different ships, 
and therefore cannot be said to form a part of 
standard practice. Thus, How to Drain Engine- 
Rooms is the first heading in this section. How to 
Fill Boats’ Boilers with Steam or Water, How to 
Ship Main External Discharge Pipe, and subjects 
of this nature follow. There are separate ruled 
columns in which may be tabulated the positions of 
the water-tight doors. How to Flood the Magazine 
and Drain it, Notes on Torpedo Gear, on Hydraulic 
Machinery for Guns, on the Coal Bunkers— 
Capacity, Ventilation, and Draining, and on many 
other subjects follow—in fact, there seems to be 
hardly anything that an engineer is likely to want 
to note which will not find its appropriate head- 
ing in this useful work. 

A feature we must not forget to mention is the 
‘* Royal Naval Engineer's Index Card,” which is 
issued with the book. This is intended to hang up 
in some convenient place and gives a list of the 
points that have to be observed in getting a ship 
under steam. There are ninety-one references, 
each relating to a distinct operation, so it will be 
easily imagined by those who are not marine 
engineers that some sort of system is necessary. 
The various manipulations are placed on the card 
in due order of succession, and the pages in the book 
upon which any incidents belonging to them are 
placed on the card so as to enable reference at once 
to be made. There is also an index bound in, but 
for some inexplicable reason this is not alphabetical. 
We have heard that in some branches of criticism it 
is usual to review works only from the preface and 
head lines of chapters. Perhaps this is the first 
time such a course has been conscientiously fol- 
lowed, but we can congratulate Mr. Harvey on 
having produced a very useful work. The get-up 
of the book is also good, the shiny American cloth 
cover being especially suitable for wet and greasy 
situations. It isto be hoped a modified form of 
the work will be produced for the mercantile 
marine, 


ineer’s Note-Book. By JOHN HARVEY, 


Watt’s Dictionary of Chemistry. Revised and entirely re- 
written by H. Forster Mortzy, M.A., D.Sc., and 
M. M. Patrison Murr, M.A.; assisted by Eminent 
Contributors. In Four Volumes. Vol. I, London and 
New York: Longmans, Green, and Co. 

We have here the first instalment of a work which 

will, we anticipate, be heartily welcomed. The 
reface of the volume before us reminds us that it 

is now twenty-five years since the publication of the 





first edition of ‘‘ Watt’s Dictionary of Chemistry” 
commenced, while seven years have elapsed since 
the appearance of the second part of the last supple- 
mentary volume. Under these circumstances any 
mere revision of the original volumes would 
evidently be inadequate to deal properly with 
the vast progress which chemical science has 
made during the last few years, and we are, 
therefore, glad to find that the ‘‘ Dictionary” 
now before us is, to all intents and purposes, 
an entirely new work, the scheme of which differs 
in many respects from the original. The latter was 
entitled ‘‘ A Dictionary of Chemistry and the 
Allied Sciences,” but in the present work the latter 
part of the title has been dropped, and it is in- 
tended that it should deal with chemistry only. 
Moreover, in order to confine it to four volumes 
(of about 750 pages each) a very condensed style 
has been adopted, abbreviations and formule are 
freely used, and every effort appears to have been 
made to avoid all waste of space without, however, 
sacrificing clearness. 

We learn from the preface that prior to Mr. 
Watt’s death he had agreed to prepare a new and 
condensed edition of his ‘‘ Dictionary,” such as that 
now before us, and that in addition to having pre- 
pared a series of ‘‘ instructions to contributors,” he 
had written some sixty-three pages for the new 
edition. 

In addition to the alphabetical description of in- 
dividual bodies, the scheme of the present work 
includes the publication of short general articles 
on classes of elements, compounds, important 
theories, &c. Thus in the volume now before us 
are to be found such — articles as ‘‘ Acids ;” 
‘* Affinity ;’ ‘‘ Aggregation, States of ;” ‘‘ Alka- 
loids ;” ‘‘ Analysis” (by Dr. W. Dittmar); ‘‘ At- 
mosphere”’ (by Dr. T. E. Thorpe); ‘‘ Atomic and 
Molecular Weights” (by Mr. M. M. Pattison Muir) ; 
“Bacteria” (by Professor E. Ray Lancaster) ; 
‘* Blood” (by Dr. W. D. Halliburton); ‘‘Cellu- 
lose” (by Mr. C. F. Cross); and ‘‘ Chemical 
Change” (by Dr. J. J. Hood). These are all ex- 
cellent articles giving a vast amount of information 
in limited space. 

We shall have more to say of this ‘‘ Dictionary ” 
when the.other volume appears, but meanwhile we 
strongly commend it as a most valuable addition to 
a technical library. We may add that the book is 
admirably printed in good clear type, and got up 
generally in a most suitable manner for a work of 
reference. 


BOOKS RECEIVED. 
Questions and Examples on Elementary Experimental 
Physics, Sound, Light, Heat, Electricity, and Magnetism. 
‘ By Brngamin Loewy, F.R.A.S. London and New 
ork: Macmillan and Co, 
Practical Metallurgy and Assaying. By ArtTHuR H. 
Hiorns. London and New York: Macmillan and 
0, 


Gleanings in Science: A Series of Popular Lectures on 


Scientific Subjects. By Grratp Mottoy, D.D., D.Sc. 
London and New York: Macmillan and Co, 

Recherches Experimentales et Theoriques sur les Equitibres 
Chimiques. Par M. H. Le Cuateuigr. Paris: Vve. 
Ch. Dunod. 

Practical Designing of Retaining Walls. By PRoressor 
Witiram Carn, A.M., C.E. Illustrated. New York: 
D. Van Nostrand. 

The Railways Terminating in London, with a Description 
of the Terminal Stations, and the Underground Railways. 
By Samugrt Rea. New York: Engineering News 
Publishing Company. 

Alpine Winter in its Medical Aspects: with Notes on Davos 
Platz, Wiesen, St. Mortz, and the Maloja. y A. 
Tucker Wisk, M.D., L.R.C.P., M.R.C.S. Fourth 
Edition. London: J. and A. Churchill. 

The Natural History of Local Boards; or Local Govern- 
ment as it is. London: Simpkin, Marshall, and Co. 
Traité Pratique de UIrrigation des Prairies. Par J. 
KgELHOFF, 2™e Edition, revue et augmentée. Texte 

et Atlas. Louvain: D. Aug. Peeters-Ruelens. 

The Life of Sir William Siemens, F.R.S., D.C.L. By Wit- 
LIAM Potz, F.R.S. With Portraits and Illustrations. 
London: John Murray. a: 

The Theory and Practice of Absolute Measures in Electricity 
and Magnetism. By ANDREW Gray, M.A., F.R.S.E. 
In Two Volumes. Vol. I. London and New York: 
Macmillan and Co. 

The Life of William Denny, Shipbuilder, Dumbarton. By 
ALEXANDER BALMAIN Bruce. With Portrait. London: 
Hodder and Stoughton. [Price 123.] | ‘ 

The Book of the Lantern, being a Practical Guide to the 
Working of the Optical (or Magic) Lantern, Seventy 
Illustrations. By T, C. HerwortH, F.C.S. London: 
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The Steam Boiler Catechism. By Ropert GRIMSHAW. 
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NOTES. 
A New SupmarineE Boat. 

Tue Bulletin International de l Electricité states 
that the French Government have just given an 
order to the Compagnie Générale des Bateaux 
Parisiens for the construction of a new submarine 
boat, which, unlike the Gymnote recently tested at 
Havre, is to be used for defensive rather than 
an offensive purpose, its object being the destruc- 
tion of submarine mines, and thus preparing the 
way for the main vessels of a fleet. Like all sub- 
marine boats since the days of Jules Verne, it is 
said to be cigar-shaped, and is to be made of steel 
plates 0.16in. thick. Its total length will be 
14,95 ft. only, and its diameter 5ft. 4in. Its crew 
will consist of two men, who will be provided with 
air by stores of compressed oxygen, permitting a 
stay of several hours beneath the surface. The 
boat will be propelled by a screw driven by an 
Edison motor, the current to which is to be supplied 
by a Schanschieff primary battery. The interior is 
to be lighted with five 8 candle-power incandescent 
lamps, and an arc light projector is also to be fitted. 


Tue Society or ARCHITECTS. 

The Society af British Architects held their first 
meeting of the present session on November 13, 
at the New Gallery, Regent-street, W. In his 
address the President, Mr. W. H. Seth-Smith, 
called attention to the recent rise in prices of build- 
ing materials, averaging about 12 per cent., which 
he welcomed as a sign of returning national pro- 
sperity. He stated, however, that the cost of 
building had only increased 24 per cent., as labour 
had not risen in value. At the same time money 
was more easily obtainable on mortgage, Mr. 
Goschen’s conversion scheme having forced such 
large sums into the market that the rate of interest 
on trustees’ mortgages had fallen from 44 to 34 per 
cent. Speaking of leasehold property, he men- 
tioned the formation of ‘‘ The Leaseholders’ Fund 
Corporation,” which is a scheme for compensating 
the gradually decreasing value of leasehold pro- 
perty. It is proposed that the owner of a lease- 
hold building shall pay to this corporation a small 
annual sum out of the rent, to create a fund out of 
which he will receive the original value of his pro- 
perty at the expiration of his tenure, The increased 
return obtainable for leasehold property, as com- 
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pared with freehold, will more than provide for the 
premiums. If preferred, a single lump sum may 
be deposited with the corporation and left to ac- 
cumulate at compound interest. A very valuable 
volume is being compiled by Mr. Stanley Peach, 
the honorary secretary to the Society. In this he 
proposes to condense all the catalogues of the 
various manufacturers, and to index and classify 
them. The book will also contain a large amount 
of original information as regards architectural 
matters. 


THE Paris ExuHrBition CaTaLoGugss. 

There seems to be a good deal of misconception 
abroad about the arrangements for the various cata- 
logues to be issued in connection with the Exhibi- 
tion, and it may be as well for the information of 
exhibitors and others interested to state what the 
arrangements really are. The general official cata- 
logue will be, of course, in French; it will be in 
eight large volumes corresponding with the dif- 
ferent groups of the Exhibition. ith regard to 
its size and shape, it may be noted that the French 
authorities have not profited by our experience in 
this country. Visitors will not buy these enormous 
volumes, which are cumbrous to carry and useless 
as a ready guide to the contents of the Exhibition. 
In this catalogue exhibitors have a right toan entry 
of three lines, all beyond this number having to be 
paid for. The sectional catalogues to be issued by 
the various nationalities will be naturally more 
compact, and will therefore be more convenient and 
popular. The catalogue to be published by the 
British Section will be a small duodecimo, the same 
size as the catalogue of the Glasgow Exhibition, 
which proved extremely convenient. Each British 
exhibitor will have five lines allowed him for his 
entry, and will be allowed to extend this to twelve 
lines on payment. The French and English cata- 
logues will both have advertisements. The con- 
tractor for the French advertisements is M. Danel, 
of Lille, while Messrs. Clowes have obtained from 
the British Committee the right to publish the 
British catalogue and to obtain advertisements for 
it. A daily programme is to be issued by the pro- 
prietors of the Bulletin Officiel. As regards the 
publication of guides to the Exhibition, there is no 
monopoly, and there will doubtless be many, in 
many languages. So far as the British Section is 


| concerned, the only authorised one will be published 
| by Messrs. Clowes. 


Tue Internal Friction or EnGIneEs. 

In a paper read before the American Society of 
Mechanical Engineers some months ago, Professor 
Thurston stated that his experiments showed that 
the internal friction of steam engines was constant, 
and was correctly given under all loads by the 
|ordinary friction diagrams, this result being sub- 
| stantiated by the careful comparison of the indicated 
|and brake horse-powers of various types of engines. 
At the Scranton meeting of the above Society, 
Professor Thurston returned to the subject, and 





| described experiments made by Professor R. C. 


Carpenter and Mr. G. B. Preston, with the object 
of ascertaining the distribution of this internal 
friction. The plan adopted was to first determine 
the total friction of the engine, and then to dis- 
mantle it part by part, and by driving the part still 
connected through a carefully calibrated trans- 
mission dynamometer to ascertain bit by bit the 
friction of resistance of each ‘‘ pair,” using the 
term in Reauleux’s sense. In each experiment 
care was taken to keep the working parts of the 
engine in as nearly as possible the same state as 
before dismantling ; thus the engine was heated up 
by its own steam when the resistance of the valves 
and pistons was being determined. These ex- 
periments, carefully carried out in engines of dif- 
ferent types, led to the very unexpected result, that 
the main bearings had by far the greatest frictional 
resistance of any part of the engine, amounting in 
some cases to one-half the total. After these came 
the piston and piston-rod, the friction of whieh is, 
however, very variable, depending on the tight- 
ness of the gland and piston packings, its mini- 
mum valve is 20 per cent. of the total, The friction 
of the slide valve, if unbalanced, is nearly equal 
to that of the piston and rod, but this item can be 
reduced by careful balancing to 2.5 per cent. of the 
total. The crank-pin, connecting-rod, and eccentrics 
are, it would appear, responsible for but a very 
small portion of the whole internal friction. 


Proposep TUNNEL UNDER GLascow Harpour. 

Another attempt is about to be made to solve the 
difficulty which seems to be experienced in pro- 
viding adequate cross-river accommodation in the 
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centre of the harbour of Glasgow, particularly for 
vehicular traffic. There is a sufficiency of bridges 
in the upper part of the town, but there is no means 
of crossing the river with a vehicle until Govan 
horse and passenger ferry is reached, the distance 
being nearly two miles. There are, of course, a 
large number of passenger ferries, five or six, in 
that intervening space. There have been many 
proposals made on the subject. Swing bridges have 
been spoken of; but these it was thought would 
materially obstruct the traffic; then an elevating 
ferry was designed by Messrs. Simons and approved 
by the Clyde Trust ; but it has not been constructed. 
A new proposal is now to be submitted for the 
approval of Parliament during the ensuing session. 
It is in the form of a tunnel, and the scheme is 
promoted by a number of private gentlemen. It 
is to be situated at Finnieston, midway between 
the bridge and Govan, and probably the busiest 
part of the harbour so far as cross-river traffic is con- 
cerned. On each side of the river it is proposed to con- 
struct shafts of sufficient size to admit three or four 
vehicles at one time. The hoists will be lowered 
and raised by hydraulic pressure. The shaft on 
the south side of the harbour will be about 60 yards 
from the quay wall, and 80 yards on the north 
side. There will be three tunnels across the river, 
all converging into the same shafts, two of them 
being for the vehicular traffic and the third for 
assengers. The tunnels will be nearly 300 yards 
ong, and the top of the works will be 40 ft. below 
low-water level. It is proposed to make the tunnels 
of cast-iron segments, lined with brickwork. The 
operations will be carried out under air pressure. 
Last year a scheme was defeated in Parliament in 
which subways under the Clyde at the upper part 
of the harbour and at Glasgow formed parts. To 
this the Clyde Trustees offered strenuous objection 
and successfully contended that if constructed the 
subway at Govan might ultimately interfere with 
ships coming to Glasgow. The tunnel now pro- 
posed is at a part of the harbour passed only by 
vessels stool 9 in the coasting, Channel, and Medi- 
terranean trades. The engineers of the new under- 


taking are Messrs. Simpson and Wilson, Glasgow, 
who designed the City and District Underground 
Railway in Glasgow. 


Tue Liverroot Water Works. 


The aqueduct of the Liverpool Water Works, 
some 67 miles long from the Vyrnwy reservoir in 
Wales, will cross, in its course to Liverpool, the 
Weaver Navigation. The trustees of this naviga- 
tion and Mr, Deacon, the engineer of the water 
works, have had a dispute about the manner of 
crossing the Weaver. r. Deacon wished to make 
the crossing by means of steel tubes, which were to 
be sunk in a trench dredged across the river. The 
trustees wished a tunnel to be built under the river, 
as in the case of the crossing of the Mersey. The 
foundations at the crossing are bad, and the work 
of a tunnel would have been very costly. In default 
of coming to agreement, the case has been settled 
by arbitration before Sir Douglas Galton, R.C.B., 
F.R.S., who has accepted the plans of Mr. Deacon, 
making only a very slight alteration in the depth to 
which the steel tubes are to be laid. The work will 
now cost some 10,0001. less than if Mr. Deacon’s 

lans were put aside. The crossing of the River 
eaver will probably be the last link in the comple- 
tionof the Vyrnwy aqueduct, The construction of the 
aqueduct tunnel under the Mersey has been going on 
during the summer ; in the shaft on the Cheshire 
side the clay formation has been reached through 
which the tunnel will be driven. The filter beds 
and reservoir at Oswestry are nearly completed, 
and at the works on the River Vyrnwy the great 
reservoir is so far advanced, that during this month, 
it is expected, that the valves through the masonry 
dam will be closed, except for the passage of com- 
pensation water. Nearly all the buildings of the 
village of Llanwddyn and else where in the valley 
are pulled down, and the last inhabitants will soon 
vacate the bed of the new lake about to be formed 
in Wales. Though often stated, the magnitude of 
this undertaking does not appear to be generally 
understood. Lake Vyrnwy will be nearly five miles 
long, and will be at once the largest and most 
picturesque lake in Wales. The masonry dam and 
the arches of the viaduct carrying the road over it 
have been completed, while the last work in con- 
nection with the parapet, at a height of 161 ft. 
above the foundations, is in progress. The strain- 
ing tower—in which necessary means are provided 
for drawing off water at any required level, and 





within which suspended peaty and other impurities 
will be arrested—is a considerable height above the 
overflow level, and will form one of the most strik- 
ing and picturesque features in the lake. 


THe FortH BrinGE AND THE RECENT GALES, 

That the high winds that have prevailed for the 
last few days could in any instance have been ser- 
viceable is not easy to believe, yet they should be 
the means of inspiring confidence in a great number 
of minds, when it is known that the Forth Bridge 
has withstood their power without sustaining the 
least damage. Of course, some part of the timber 
stagings used for the purposes of erection, and 
also some small wooden houses built for shelters 
for the men, which were situated on exposed 
parts of the structure have been damaged, but 
the steelwork of the bridge has suffered nothing, 
and although about 100 cranes are distributed over 
the work, not one has sustained any injury. The 
total damage can be made good by two loads of 
boards. . Engineers and others who have taken 


special interest in the work, and who know that| 4 


a wind pressure of 561b. per square foot has been 
provided for over the whole structure, would not 
expect any other result, but to the uninitiated 
the gale should certainly be reassuring. It is 
greatly owing to the necessity of providing for 
a large wind pressure, that the bridge presents 
such a massive appearance ; for the surface exposed 
to wind action is so large, that there is a pressure 
of 8000 tons allowed for between the two cantilever 
end piers due to wind alone; the stresses on the 
steel, however, from this and all other causes do 
not exceed one-fifth of the amount that would cause 
any part to fail. 
force of the wind at the works is very complete. 
On the island of Inch-Garvie are placed three wind 
gauges or pressure boards, the larger one, 300 square 
feet in area, is fixed square to the east and west 
winds, and of the two smaller ones, of 1} square feet 
in area, one is fixed as above, and the other is free 
to swivel square to wind in any direction. There 
are in addition to these some half-dozen others, dis- 
tributed over the works. The greatest pressure 
recorded during the present gale was on Friday, 
the 16th inst., when it was 27 lb. per square foot 
on the large board of 300 square feet area, 41 Ib. on 
the small fixed, and 351b. on the movable boards. 
The wind being 8. W. did not strike the fixed boards 
atright angles. At the other parts of the bridge an 
average pressure of 32 lb. per square foot was 
recorded. It will therefore be seen thatthe greatest 
pressure during the present gale, as recorded by 
the largest pressure board at the bridge, was not 
quite half that which has been allowed for in pro- 
portioning the various members of the Forth 
Bridge. 





THE INDIAN PAVILION AT PARIS. 

WE illustrate on page 513 the Indian Palace which 
will form one of the most interesting contributions 
from this country to the Paris Exhibition. The design 
is by Mr. Purdon Clarke, who was, as our readers re- 
member, the architect of the admirable Indian Palace 
in the Indian and Colonial Exhibition. The palace is 
to be placed on the south-west side of the Champ de 
Mars, near the principal entrance on that side of the 
Exhibition, which leads into the Avenue Suffren, It 
is, in fact, just opposite the house which formed the 
offices of the British Commission in 1878. The interior 
of the palace is intended to represent a bazaar. It 
will be divided into twenty shops, each of which will 
be let to an Indian exhibitor. The price of the shops 
has been calculated at such an amount as, with the 
proceeds for the concession of the sale of Indian tea, 
will cover the cost and maintenance of the building. 
The cost of each shop is 100/., but as the right of selling 
articles of Oriental manufacture is conceded to exhibi- 
tors in this portion of the Exhibition, the amount can- 
not be considered as too high. A veranda will be 
constructed along one side of the building, and this 
veranda will be used for the sale and consumption of 
Indian tea. The Committee who have the matter in 
hand have succeeded in making satisfactory arrange- 
ments with the Indian Tea Association, who will cthe 
all the necessary arrangements for the sale of the tea. 
The building will thus be self-supporting, as it is evi- 
dent that none of the funds provided by the British 
exhibitors ought to be devoted for the benefit of India. 
We may mention in connection with this subject that 
another and smaller Oriental pavilion will be devoted 
to the sale of Ceylon tea. 





LAUNCHES AND TRIAL TRIPS. 
Mr. Tromas A. WALKER, the great contractor, who in 
connection with the works for the Severn Tunnel built up 
quite a town at Sudbury, has established a shipyard there, 
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the first launch from which took place on Saturday, 
November 3, when the Sophia, a tech vessel of 500 tons, 
measuring 150 ft. long by 26 ft. broad and 8 ft. 6 in, 
draught, took the water. The boat is intended for con- 
sping sta on the River Plate in connection with 
Mr alker’s contract for the Buenos Ayres Harbour 
works which are of great size. The boat will be engined 
by Messrs. Fleming and Ferguson, of Paisley, with their 
patent quadruple-expansion engines. It is intended to 
build fifteen vessels of a similar type to the above. 
Messrs. Laird Brothers launched from their works on 
cheomieg the 8th inst., a small twin-screw steamer 
named the Jenner, which they have built to the order of 
the Government of the Argentine Republic. The Jenner 
is of about 220 tons O.M., and will be fitted with triple- 
expansion engines of about 400 indicated horse-power, 
which are being made by Messrs, Laird. She has been 
designed for the service of the Board of Health at Buenos 
Ayres, and will be specially fitted for quarantine purposes, 
The screw steamer ane? rode wassuccessfully launched 
from the yard of Messrs. W. Doxford and Sons, at Pallion, 
on Saturday, the 17th inst. She has been built to the 
order of Det Sondenfjelds-Norske Dampskibsselskab, of 
Kristiania, for the general trades, and is entirely of steel. 
er principal dimensions are: Length between perpen- 
diculars 215 ft. ; breadth moulded, 30 ft. ; depth, 16 ft. 6 in. 
The engines are of the triple-expansion three-crank type, 
the cylinders being 164 in., 274 in., and 44 in. in diameter 
respectively, and the stroke 30 in., and are supplied with 
high-pressure steam from exceptionally large boilers. 


On Saturday, the 17th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company 
Limited), a steel spar-decked screw steamer named the 
Serica, built to the order of Mr. Frederick Gordon, of 
Sunderland. The vessel has the following dimensions : 
Length, 322 ft.; breadth, 40 ft. ; depth, 28 ft. 3in., and 
deadweight oper , 4200 tons. The main engines were 
manufactured by Messrs. Black, Hawthorn, and Oo., of 
ateshead, upon the tri-compound principle, having 
cylinders in., 39 in. and 64 in. by 42 in. stroke, with 
two large boilers working at 160 lb, pressure, 


The s.s. Rutherglen was launched from Messrs. Palmer's, 
Jarrow Yard, on the 17th inst. She is 312 ft. long, 40 ft. 
beam, and 27 ft. 6 in. deep, and will be propelled by 
engines having cylinders 234 in., 38 in., and 62 in., by 
42 in. stroke, the boiler power being larger in proportion 
than usual. She will carry 4200 tons deadweight, and 
has been superintended durivg construction by Messrs, 
Flannery and Blakiston, of Liverpool and London. 


On Wednesday, the 21st inst., there was launched from 
the shipbuilding yard of Messrs. Craig, Taylor, and Co., 
Stockton-on-Tees, a handsomely modelled iron screw 
steamer, named the Hessle, of the following dimensions : 
Length, 278 ft. ; breadth, 37 ft. ; depth, 19 ft. 8in. The 
engines, on the vig ag mean three-crank system, are 
being constructed by Messrs. Westgarth, English, and 
Co., Middlesbrough, and are of the following sizes: 
Cylinders, 20 in., 33 in., and 54 in. by 36 in. stroke; two 
large steel boilers 160 lb. pressure. The vessel has been 
built to the order of the Hudson Shipping Company, 
Limited, West Hartlepool. 


On Wednesday, the 21st inst., Messrs. Edward Withy 
and Co.. West Hartlepool, launched from their yard at 
Hartlepool a large steel screw steamer, named the 
Chicklade, built to the order of Messrs. George Horsley 
and Son, West Hartlepool. The vessel measures over 
310 ft. in length, and is built throughout of Siemens- 
Martin steel. She will be fitted with triple-expansion 
engines by Messrs. T, Richardson and Sons, Hartlepool. 
The hull and machinery have been constructed under the 
personal superintendence of Mr. Barron. 


The screw steamer Adirondack, built by Messrs. Aiken 
and Mansel, Whiteinch, and eo by Messrs. John and 
James Thomson, Finnieston, Glasgow, to the order of 
Messrs, Leech, Harrison, and Forwood, of the Atlas 
Line of mail and passenger steamers trading between 
New York and the West Indies, went on her speed trials 
on the Firth of Clyde one day last week. The Adiron- 
dack is 290 ft. 4 in. long, 37 ft. broad, and 24 ft. 5in. deep, 
her gross tonnage being 2100 tons. The engines are of 
the triple-expansion type, with open front, being built on 
four malleable iron columns, with all-round reversing 
gear. The diameters of the cylinders are 25 in., 41 in., 
and 67 in. respectively, with a piston stroke of 3 ft. 6 in. 
There is a piston valve on the high-pressure cylinder and 
ordinary slide valves on the other two, and there is 
separate steam turning gear. The condenser has 990 tubes 
15 ft. 6 in. long and #in. in diameter, making a total 
surface of square feet. There are on board three 
single-ended boilers 13 ft. 6 in. in diameter and 9 ft. 6 in. 
long ; having nine furnaces 36 in. in diameter, with a fire- 
grate area of 155 square feet and a tube surface of 4686 
square feet. The working pressure is 1601b, On trial 
the vessel was loaded, the total weight at a mean draught 
of 17 ft. 4 in. being 3275 tons. The mean wee of four 
runs on the measured mile was 13 knots. The pressures 
in the cylinders were 65 lb., 28.6 lb., and 11.8 lb. respec- 
tively, the total indicated horse-power being 1668.5. The 
average number of revolutions was 70.5, the maximum 
72, and the vacuum in condenser was 25}. The diameter 
of propeller is 16 ft. and the pitch 19ft. The vessel has 
an arrangement in all the holds for extinguishing fire by 
the use of high-pressure steam. After the trial the 
steamer sailed for New York to take up her station. 
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DISTILLED WATER. 
To THE Eprror oF ENGINEERING. 

S1r,—I should be thankful for information as to the 
relative action of distilled water on steam boilers above 
and below the water-line, as compared with salt water in 
marine boilers and average well water in land boilers. 

Is there any record of experiments on boilers with 
different qualities of water ? Yours truly, 

November 19, 1888. INQUIRER. 





KNIFE-EDGE BEARINGS OF TESTING 
MACHINES. 
To THE EpiTor or ENGINEERING. 

S1r,—During the discussion upon Mr. Towne’s paper 
on the Emery testing machine at the recent meetings of 
the Institution of Mechanical Engineers, it was stated by 
the advocates of that system that knife-edges and their 
bearing plates invariably became affected by continued 
use. 

I ventured to question that assertion, and at the desire 
and in the presence of Mr. Henning, the representative 
of the Emery system, I lifted the lever of my 50-ton 
Buckton machine a few days ago. It may interest 
your readers to learn that although naturally a polished 
mark shows the line of bearing of the knife-edge on this 
plate, and there is a slight effect of the bearing of the 
plate on the knife-edge, Mr. Henning admits that the 
two ‘“‘are nearly perfect,” and better than any other he 
has ever examined in the United States, England, or the 
Continent. 

This knife-edge and bearing has been in constant use for 
the past eighteen months, and the machine is frequently 
working 20 per cent. beyond its nominal capacity of 
50 tons. Your obedient servant, 

W. Harry STANGER. 

Chemical Laboratory and Testing Works, Broadway, 

Westminster, S.W., November 20, 1888. 








LONG TOWS. 
To THE EprTor oF ENGINEERING. 

S1z,—In your issue of November 9, page 455, you have 
a small paragraph headed ‘‘ Towing a Ship 3700 Miles,” 
which gives an account of the steam tug Stormcock going 
out to Fernanda Norhona to tow home a sailing ship 
named the Ardencaple, of 1222 tons register, and which 
you describe as probably the longest ‘‘tow” in the 
world. Will you allow me to point out two longer ones? 
In June of this year the Castle Company sent a tug from 
London to St. Helena to tow home the steamship Norham 
Castle, homeward bound from Cape Town, and which had 
put into the former port with a broken screwshaft. In 
1876 the Union Steamship Company also sent a tug tothe 
same place to tow home a steamer, also with a broken 
shaft. I forget her name at the moment. St. Helena is 
about 700 miles further from England than Fernanda 
Norhona. The Ardencaple is 1222 tons, while the Nor- 
ham Castle is 2722 tons. I remain, oe 


BREAKDOWNS OF MARINE ENGINES. 
To THE EDITOR oF ENGINEERING. 

Str,—The breakdowns of marine engines that we so 
frequently hear of is a subject so engrossing to the marine 
engineer as to need no apology for addressing you on the 
question, and suggesting at least one fertile cause for these 
apparently inexplicable and unfortunately repeated 
failures of what we know to be well-designed and well- 
made machinery, and as it has been partially dealt with 
by others, I hope I may be allowed to reopen this question. 

It has been, since the introduction of triple engines with 
three cranks, the custom generally to dispense with our 
old and valued friend, the governor; sometimes from 
motives of ill-judged economy, at others from the belief 
that triple engines are so well balanced as not to be 
dangerous if allowed tu race. Never, I venture to assert, 
was a dangerous opinion given with less justification, as I 
will endeavour to demonstrate. A little consideration will 
show that an engine with three pistons varying from 
2016 lb. to 6598 lb. in weight, and with a speed from 
500 ft. to 800 ft. per minute as a normal, cannot have the 
speed suddenly doubled, or vice versd, without throwing 
a severe and probably unprovided for strain on the machine 
generally. At the higher speeds an unnecessary and 
totally preventible risk of breakdown is thus incurred. 
With the lighter and stronger material now used in 
the construction of marine engines, it may argued 





that the risk of breakdown is so far reduced as to render | T 


@ governor an unnecessary expense. Not if the subject 
be looked at fair and straight. For with higher initial 
velocities, the engine, better balanced than the old com- 
pounds with two cranks, will have a greatly increased 
acceleration of speed with the accompanying dangerous 
strain on pumps and other parts descri by others, at 
the imminent risk of failure at a timo when it might mean 
the destruction of theship. Itis frequently argued that the 
proper remedy for this state of things is to station a man 
at the throttle valve. If it were possible to have always 
at hand men with that intuitive knowledge which would 
enable them without fail to anticipate the movement of 
the ship, who, for hours together would, to the possible 
are of some important detail ‘“‘stand by” and do the 
right thing at the right moment, and if steam were the only 
factor to 1» controlled, I should have no contention, but 
with an exceptionally long experience at sea under every 
conceivable conditions of weather and of work, I venture 
to assert that the necessary elements for safely workin 

an ungoverned engine in bad weather are not within gener: 

reach, and that an approximate general safety only is 
attained by the temporary sacrifice of other important 
duties. The subject is so full of importance from the 
economical point, and of interest to me as an old watch- 





keeper and as a superintendent, that I have trespassed 
too much on nad valuable s without more than 
touching it; if, however, you will print this, it may elicit 
the opinion of superintending and other engineers on a 
point on which, apparently, there is considerable difference 
of opinion, and later I will, with your permission, go on 
with the subject if I succeed in awakening the dormant 
interest of those mainly concerned. 
Your obedient servant, 
London, November 20, 1888, ERAX, 








SHIPS’ LIGHTS. 
To THE EprTor oF ENGINEERING. 

Str,—Having for some years commanded an ocean 
steamer and hoping to command one again, the corre- 
oadence in your valuable paper, November 2, page 428, 
about ships’ lights, has naturally interested me very 
much; and I hope to be allowed some remarks on the 
subject. 

I sincerely hope that the matter may not be allowed 
to expire amidst the interchange of even the most gentle- 
manly repartee between Mr. Terry and ‘‘ X. I. X.’ 

Nobody with the slightest knowledge of the subject 
can for a moment Lope the great advantage that Mr. 
Terry’s system would be to all sailors. What we want to 
know is how can it be carried out without interfering 
with the livelihood of the shipowner. 

Does Mr. Terry propose to move the light towers, now 
often put into large ships at the back of the forecastle, 
to the fore rigging ? 

How about all the arrangements of lamp rooms, &c. ? 
Does Mr. Terry hope to induce the cargo-boat owner to 
go to the expense of fitting iron towers in place of two 
boards on the bridge ? 

How can lights be seen by the officer of the watch in 
bad weather and how put out? The slew of the foresail 
is also a consideration. 

I an, Sir, yours, &c., 
J. J. BAYFORD. 

Shroner, Winchester, November 17, 1888. 





BOILER EXPLOSIONS. 
To THE EpiTor or ENGINEERING. 

Srr,—If Mr. Swift had read my letter with ordinary 
care he would have seen that my remarks about seeing 
one’s name in print and having an axe to grind bore no 
application to him or any one in particular, but were solely 
a disclaimer of interested motives on my part in reply 
to another correspondent who volunteered the statement 
that he did not a preciate anonymous writers. I have 
answered Mr. Swift 8 points and arguments as far as they 
were relevant to the issue—the number of boiler explosions. 
There is a great difference between nearly weekly and 
pone daily explosions, the former being one to ever 
2800 boilers and the latter one to every 400. . Swift 
has, as he says, as much right to his opinion as any one 
else, but considering the number, position, and agree- 
ment of those holding a contrary opinion he should bring 
additional evidence if he wishes his theories to be accepted. 
Though there is no positive proof as to the number of 
boilers working and explosions amongst them, there is in 
the case of insured boilers—the assurance companies’ re- 
cords. Accounts of two boiler explosions, one resulting in 
the loss of three lives, have appeared in a leading engi- 
neering journal since this correspondence commenced. 
The Latin phrase I quoted is not outrageous, but means 
** Which of these do you prefer to accept?” and is con- 
stantly used in reference to conflicting statements. I 
must protest at Mr. Swift’s attributing to me statements I 
have not made. I did not mention any amount as being 
a right and reasonable figure to cover inspection and insur- 
ance, but the qualified statement that 15s. would be a 
sufficient premium to insure a boiler if the amount in pre- 
miums received was sufficient to pay the losses on explo- 
sions, working expenses, &c., and leave a margin for 
profit. Astowhat Mr. Swift says about the action and 
working of boiler insurance companies, I neither affirm nor 
deny it. If the case be as he describes the wonder is how 
the companies manage to exist. In this connection the 
number of inspectors seem to have vastly increased. The 
number of inspectors—70—as given by the local resident 
inspector for Birmingham, differs considerably from the 
number as given by the late Sir William Fairbairn in his 
evidence before the Committee on Boiler Explosions, 
1870, complaining that while an inspection society with 
which he was connected had 7 inspectors to 2000 boilers, a 
boiler insurance company had no more for 10,000 boilers. 
he correspondence as far as I am concerned is ended ; I 
am not connected with or interested in any boiler insur- 
ance society, but having recently had occasion to go into 
the subject of boiler explosions I was struck with the 
difference of opinions expressed ; hence my first letter. 

I am yours faithfully, 
F AIRPLAY. 

Southampton-buildings, W.C., November 21, 1888. 





To THE Epiror oF ENGINEERING. 

Sir,—Allow me to say I freely forgive Mr. Boswell for 
his objectionable remarks, as he knows I have done the 
same before. He has, however, offended again in his last 
by needlessly and incorrectly referring to a letter of mine 
in the Birmingham Daily Post. The word ‘“‘ apology” 
does not occur in my letter, nor did I make “‘ misstate- 
ments” with reference to the boiler explosion at the mill 
of Watson, Todd, and Co. I had reasons for believing 


that the boiler was a second-hand one, but on being 
authoritatively assured that I was wrong in that single 
particular, I hastened to correct it of course. 

It is not a bad sign of the times and does not speak 
badly for independent boiler inspection, when boiler 
users are so sensitive as to send one a lawyer’s letter for 
making a single misstatement to the effect that an old 


exploded boiler was second-hand when they put it down. 
Not long ago it was quite common for big firms in this 
neighbourhood to put down second-hand boilers, and I 
myself, not long ago, was written to and desired by a very 
large firm in the iron trade, to inspect a second-hand 
Galloway boiler they were about to put down, but because 
I did not report as favourably as they expected, I suppose, 
they have, up to the present time, omitted to pay me my 
charge for so doing. And this is nota single instance in 
my experience I am sorry to say. 

Mr. Boswell is also in error in supposing that I wish to 
depreciate the services of the boiler assurance companies’ 
inspectors. I can fully indorse, from experience, all that 
he relates as to their ordinary duties, and what they can 
do when they have opportunities of thoroughly examin- 
ing. But it is the system under which they are em- 
ployed that is in fault, and that system I contend and 
repeat does not enable the inspectors to do their duty 
satisfactorily to themselves or to the insured. 

No person or persons have any right to profess what 
they cannot carry out, and offering to insure and inspect 
boilers for 15s. to 203. per boiler per annum is professing 
to do what it is impossible to doefficiently. Consequently 
it is tantamount to giving a false security, as boiler users 
take it for granted that when their boilers are ‘‘ accepted” 
and paid for they are all right. And again, even when 
the companies’ inspectors have the chance of properly in- 
specting, and find boilers in a dangerous condition, they 
have not the slightest power to enforce the reports of the in- 
spectors. 

There is only one other point I should wish to notice, 
viz., Mr. Boswell’s answer to Mr. Hewett respecting the 
‘**thrust set up by the expansion of the internal flues.” I 
can assure the former, from experience, that it does not 
require any ‘‘ fine lines” to detect this ‘‘thrust,” for I 
have frequently found two-flued boilers 26 ft., 30 ft., and 
36 ft. long working with their front ends bulged out half 
an inch and more. 

I beg to remain, yours faithfully, 
JOHN Swit. 
55, Stanmore-road, Birmingham, November 21, 1888, 





ENERGY. 
To THE EpIToR OF ENGINEERING, 

Str,—I beg leave to address a few remarks to you upon 
a subject that must interest all scientific and practical 
men, viz., the source of all energy: energy as we have it, 
and use it, upon this earth. 

It is generally acknowledged that heat is the base to 
which all other energy is oe but, after long and 
careful thought, I have come to the conclusion that the 
following theory is the true one, and it, as far as I know, 
has never before been thought of and brought before the 
scientific world. It is that electricity is the true form of 
energy, and that all other forms of energy are but secon- 
dary, dependent upon the base, which is electricity. 

his, Sir, is I kaow a very bold statement to make, 
and appearing, at firat, to be a very far-fetched idea, but, 
if you will kindly follow, and carefully consider the few 
arguments that I will bring forth in support of this 
theory, you will, I think, be inclined to consider it further. 

We know that energy is never annihilated, but only 
changes from one form to another. 

I will now consider a few practical examples. 

1. What becomes of all the power lost in a bearing or 
journal? It is generally accepted that it is lost in fric- 
tion. But what becomes of the power when lost in fric- 
tion? The usual answer is that it is lost in heat which 
radiates into the atmosphere. But I contend that that 
answer is —_ partly correct. It should be: When power 
is lost through friction it is transferred into electricity, 
which flows through the immediate molecules of the bear- 
ing, the resistance of which, being more or less great 
according to the metal used, causes the electricity to be 
a into heat, which is radiated into the atmo- 
sphere. 

It is a well-known fact that when two bodies are rubbed 
together with more or less pressure an amount of electri- 
city is eres according to the power used. Also that 
when electricity flows through any substance, heat is 
generated, which gives every reason to suppose that the 
above answer is correct. 

2. How does this theory account for the heat in burning 
coal, &c. ? 

Consider, first of all, that a fire is nothing more than 
a dry electric battery acting in a similar manner to a 
simple cell. Let the carbon take the place of the zinc, 
and oxygen the place of the consuming acid. 

Now follow the action in an ordinary fire. We apply 
heat to a portion of the coal raising it to the temperature 
necessary for it to combine with oxygen. When this 
takes place, a current of electricity flows through the ad- 
joining molecules of carbon, gradually heating them until 
they reach the combining temperature, when they unite 
in action with the remainder of the carbon first heated, 
and these acting together, form acurrent of greater 
strength, which again raises the temperature of the next 
lot of molecules which combine in action with them, and 
so the process goes on until the whole is raised to a tem- 
perature where the radiation and generation is equal, 
The following objection was raised by a friend when ex- 
plaining to him the above theory : 

‘* Tt sounds very nice, but how will you prove it.” The 
following experiment is a good proof of the action : 

In a suitable vessel melt some potassium nitrate 
(KNO,). Into this put a piece of carbon attached to a 
oo of platinum wire to form the positive pole of a 

ttery, and a piece of platinum for the negative pole. 
Upon attaching the two with a length of wire connected 
with a galvanometer, a current, of a strength according 
to the amount of carbon consumed, is found to pass 





through the wire. The experiment may also be con- 
ducted with hot sulphuric acid, 
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Having by the above shown that heat is nothing but 
the result of the passage of electricity through some re- 
sisting substance, and it is already accep’ that other 
forms of energy are but products of heat, but as I have 
shown that heat is secondary to electricity, therefore 
electricity must be the primary source of onerey I 
these arguments are not sufficiently conclusive I shall be 
very glad if you, or any of your correspondents, would 
mention any stumbling-blocks that would prevent the 
acceptance of this theory of true energy, so that I may 
overcome the difficulty, 

Apologising for trespassing upon your valuable space, 

I am, Sir, yours respectfully, 
JOHN ASHFORD. 

14, Hamstead-road, Handsworth, Birmingham. 

November 17. 1888. 





THE LOCOMOTIVE QUESTION IN NEW 
SOUTH WALES. 
To THE Epizor or ENGINEERING, : 

Srz,—Some considerable time has now elapsed since 
you treated in a series of articles on the subject of ‘* Loco- 
motives for New South Wales,” and in doing so you took 
up ground that was at the least somewhat adverse to the 
present locomotive superintendent, Mr. Midelton. That 
gentleman’s position naturally interfered with his liberty 
of action in replying to your animadversions, and to his 
many friends in this country it has been asubject of regret 
that both sides of the question have not been heard, 
therefore it is hoped that your proverbial fairness will 
allow of further comment in your columns. It may 
appear somewhat unwise that after so great an interval of 
time, and when a great deal of the friction had subsided, 
to renew this subject, but the subsidence of those irritating 
circumstances may now allow of a more impartial con- 
sideration of the main features of the dispute, and thus 
become the means of doing tardy justice to a gentleman 
who had here in this country won the respect of all his 
engineering friends. The original substantial points in 
dispute were the selection of engines best suited to the 
requirements of the passenger and goods work of the 
New South Wales Government Railway, and that, too, 
without unnecessarily increasing the types of engines; 
a@ question of. serious consideration, even in this 
country, and how much more so in a comparatively 
new one. The first thing to be considered in such selec- 
tion or design must necessarily be the nature of traffic, 
and secondly, gradients, and thirdly, the kind of per- 
manent way over which such traffic is run. You have 
said in your issue of March 30, 1888, that it was no part 
of your business to express an opinion as to which of the 
two types of engines in question was the more suitable 
for the purpose intended, but merely to criticise the spirit 
in which at times locomotive questions are determined 
by the authorities in New South Wales. This conclu- 
sion was from an engineering standpoint, somewhat 
unfair to the present head of the locomotive department, 
as therein rested in the first instance (however, it may 
have entered upon broader grounds), the whole question 
in dispute. 

The line from Sydney to Bathurst, according to your 
own excellent paper, gives an outline of gradients of fre- 
quently recurring lengths of 1 in 60, and occasionally 1 in 
50, but on a portion of its length commencing 36 miles 
from Sydney, the line in crossing the dividing range of 
mountains ascends gradients of 1 in 30 for 24 miles, suc- 
ceeded by long and frequently recurring gradients of 1 in 
33 on a length of 27 miles, thereafter a run of some 22 miles 
over gradients varying up to 1 in 55, from which place the 
line descends for 5 miles untilit reaches a wayside station 
at Eskbank, 944 milesfrom Sydney, attaining an altitude 
of 2990 ft. above the level at Sydney, from where it 
descends by easy gradients to Bathurst (50 miles), How- 
ever ‘‘normal and moderate” such a line may be 
esteemed by our antipodal friends there can be no doubt 
that it would not be so lightly valued here, and specially 
heavy types of engines would be used to overcome and 
meet the exigencies of rapidly increasing traffic. Although 
not needed, it is rather regretable that we have no main 
line system in this country which will afford a suitable 
comescioon in length and severity of gradients or in weight 
of rails. 

Thus in selecting a suitable design of engine for this line 
the section from Sydney to Eskbank alone would require 
to be taken into consideration, along with the character of 
permanent way, as before stated. A momentary refer- 
ence to the types of engines severally recommended by 
Mr. Scott and Mr. Midelton, will suffice, but before 
doing so it will be necessary to refer to a correspondence 
between the heads of departments regarding the running 
of penenger trains with two engines (vide minutes pub- 
lished by order of Legislative Chamber, New South Wales, 
printed October 25, 1887), in which Mr. Acting Locomotive 
Engineer Midelton writes to the traffic manager as fol- 
lows: “‘ If you will kindly let me know the weight of the 
heaviest trains you desire to work at an aver: speed of 
(say) 35 miles per hour, I should be glad, as the practice 
of employing two engines on one train should be discon- 
tinued as soon as possible. I am preparing designs for 
an engine which shall take the train I think you will pro- 
pose, that is of course keeping within bounds as to safety 
ou our steep grades.” —March 20, 1883. 

. Read, the traffic manager, replied on April 25, 
1883, as follows: I return the pers herewith, and 
from inquiries I have made I find an engine capable 
of maintaining a speed of 35 miles per hour on an ordinary 
road, and of drawing loaded vehicles up an incline of 1 in 
30 or 33 would meet the requirements of the department. 
It would be a great desideratum if such an engine can be 
procured for our work, because I quite concur 
with Mr, Midelton that it it undesirable to have two 
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engines doing the work of one, as they have very fre- 
quently to do at present.” ; } 

These letters go toshow the necessity for better hauling 
power than that hitherto employed. 

On a letter received by Commissioner for Railways from 
offering six 
locomotives of the “* Mogul” type, d December 1, 
1883, Mr. Middelton — the following minute. 
December 22, 1883: “ ave ever since I came to the 
colony in 1880 argued that an engine having 18in. by 
26 in. cylinders, and a set of six-coupled wheels 5ft. in 
diameter, would, with a suitable eight-wheel tender to 
carry 3000 gallons of water and 5 or 54 tons of coal, be the 
best all-round class of engine we could have, such as would 
be capable of working any senger or goods trains or 
fast cattle traffic—in short, be attached to any train and 
work it satisfactorily. I have already made my views 
known in the report and specifications re the twenty new 
‘Mogul’ engines recently cabled for from England, but I 
regret to hear my suggestions were not regarded.” 

r. Scott, on the same subject, wrote as follows on 
January 2, 1884, to the Commissioner: ‘‘The class of 
engines submitted on behalf of the Baldwin Company 
would be a great improvement on the Consolidation class 
supplied to us by this firm, provided they undertake to 
build such a type of engine on our specifications. I 
recommend an order to be given for six {of them, if the 

rice be reasonable. The class of engine which I consider 
— adapted to our requirements is a 19in. by 26in. 
cylinder and 54in. driving-wheel. This type of engine 
would have a tractive power of about 174, and can be run 
at a speed of 35 miles per hour, allowing a good margin 
of safety, which I consider would be ample for any mixed 
passenger or livestock trains. I could not think of recom- 
mending the use of such an engine as Mr. Midelton advo- 
cates for running mail trains.” . 

A noteworthy feature of this letter of Mr. Scott is that 
whilst advocating a Consolidation engine with 19 in. by 
26 in. egtnde, and 54 in. driving wheel for 35 miles per 
hour (the speed instanced by traffic manager as being 
needed), it, at the same time, condemns Mr. Midelton’s 
engine 18 in. by 26 in. cylinder, with 60 in. wheel. 
After this both engineers, Mr. Scott and Mr. Midelton, 
were requested by the Commissioner to draw up a 
specification to their own designs, the main features 
and principles of which were embodied in the two 
engines that were afterwards selected from prevailing 
types to compete on the Sydney and Bathurst line. 
The one used by Mr, Scott, No. 373, was a com- 
paratively new one, having only run 2323 miles, de- 
signed in England to the specifications sent by him. 
Mr. Midelton’s engine, No. 305, was built by the Baldwin 
Company to his special specifications, and had run 41,970 
miles up to May 31, a month previous to the trial; no 
preparatory work was done to it, and the tyres were con- 
siderably worn, otherwise it was in first-class working 
order. it will be seen from the dimensions given later 
that the type of engine designed by Mr. Scott presents 
the anomaly of cylinders with greater power with 7 per 
cent. less heating surface, and 21 per cent. less weight on 
coupled wheels. Such an engine would have been more 
suitable for a line where the gradients (if of any length) 
should not exceed 1 in 1000, and for the severer inclines 
already stated, was foredoomed to failure. 

On June 13, 1887, Mr. Scott writes to the Commissioner 
as follows: ‘*I would also point out that equal to twelve 
carriages is the maximum load for the Vulcan engines on 
the 1 in 30 grades. If thirteen are put on I take no re- 
sponmelis »’ On June 14, 1887, Commissioner Mr. C. 

. Goodchap writes thus: ‘‘It seems to me that Mr, 
Scott gives SP the whole contention by this representa- 
tion. r. Midelton claims that his engine will do all 
and more than the Vulcan engine will do; it will take as 
great a load and will run as fast. It was designed to take 
thirteen carriages over the zigzag, and Mr, Scott’s engine 
should do the same. If it will not, and Mr. Midelton’s 
will run as fast, then it seems to be clear there was no 
justification for ordering another type of engine, and Mr. 
Scott has not consulted the best interests of the department 
in doing so. I still think the testing should be proceeded 
with upon the conditions named hereafter, and if Mr. 
Midelton’s engine does the work (and it must be remem- 
bered that Mr. Scott has practically said it will not do it, 
for in working he has refused to allow it to take thirteen 
carriages up the zigzag without an assistant engine—an 
expense the engine was designed to save), then I think 
it will be established, even if Mr. Scott’s engine does the 
work, which, however, he nage it was not designed to do, 
that Mr, Midelton’s design should not have been departed 
from’in ordering new engines. ” 

The conditions of trial were such as could not be 
objected to by any fair-minded man, the principles of 
which were as follows: ‘‘The weight on each wheel of 
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No. 373. 





Mr. Midelton’s, 
No. 305. 





Size of cylinders 


19 in, by 26 in. 
Diameter 


6 ft, 6} in. 
8 ” 3 ” 

1218.9 sq. f6. 
20.1 4, 


os 18 in, by 26in. 
of driving 
wheel .. we | 
Fixed wheel base 
Heating surface 
Grate area 
Weight on 
wheels .. ns | 28.15 tons 
Boiler pressure .. ..| 140 1b. per sq. in. 
Tractive power.. ay 14,221 Ib. 
|Four wheels coupled| 
Total weight of engine 
and tender in steam) 75.15 tons 


5 ft. O4 in. 
15 ft. 
1305.6 sq. ft. 
16.88 ,, 


35.25 tons 
140 Ib. per sq. in, 
4,040 Ib. 





“driving 


Six wheels coupled 
75.5 tons 





{ 
engine and tender to be carefully taken before going 
out, and no sand or water to be used on the wheels unless 
absolutely required. The run to be from Sydney to 
Bathurst and back (the trip was run to Eskbank and back 





ante the rest of the journey not needed). Coal and stores 
to be carefully weighed, in and out, before and after the 
journey. ‘Time to be run the same as Western mail, 
namely, 4 hours 32 minutes. Load thirteen carriages (all 
weighed) = 102 tons.” The dimensions of competing 
engines are given in preceding Table. 

e following is an abri report of the two experts, 
Messrs. Smith and Roberts, of the Victorian and South 
Australian railways respectively. ‘‘On June 15 the 
experimental trip was made with the Vulcan engine with 
a train consisting (including engine and tender) of 
177 tons 1 cwt. 3qrs. It was a bright fine morning and 
the engine lost 14 minutes in the first 66 miles but gained 
26 minutes in the next 28} miles to Eskbank, where the 
outward trial trip ended, the journey being run in 
12 minutes under the booked time of the Western mail, 
The principal of the 14 minutes lost occurred between 
Wentworth Falls and Katoomba in consequence of steam 
falling from 140 lb. to 105 Ib., and in the reverse curve on 
gradient of 1 in 33 we came to a dead stand for two minutes 
until the steam pressure rose to 140 lb. The engine started 

ain without sand having to be used, the highest speed 
obtained being 40 miles per hour, cut-off 524 per cent.; 
when urged beyond this slipping could not be prevented. 
On the 16th Mr. Midelton’s engine was tried with the 
same train, load 102 tons, or with engine and tender 
177 tons 6 cwt., same pressure in boiler. For the first 
66 miles 38 minutes were gained, and in the remainder of 
journey to Eskbank 30 minutes were gained; thus the 
journey of 944 miles was completed in 68 minutes less 
than the booked time and minutes less than Mr. 
Scott’s engine on the previous day. Weather fine 
OF no sand or water bp on F - rails. Cut-off 
703 per cent. on steepest gradient, and the engine appeared 
to be thoroughly master of its work. Indeed, the great 
gain in time shows that the load might have been increased 
with safety. Highest speed 45 miles per hour.” 

To the honest and fair-minded, it should be the desire 
that the best man should win. From the above figures, 
and the results obtained, there can be no doubt that Mr. 
Midelton’s engine was best suited to the requirements of 
the road. 

The question of colonial home-manufactured locomo- 
tives enters upon broader and somewhat irrelevant ground, 
yet in this respect not one word has been said as from 
where the material was to be obtained, which, without 
exception, were stipulated to be supplied from the best 
English houses. It would have been impossible for Mr. 
Midelton or any other man to have stemmed the desire of 
public feeling in that go-ahead country to be self-productive 
so far as possible. To any real friend of English in- 
terests, it is much better for locomotives to be made of 
English material in the colonies than to see them im- 
ported from America. 

The career of the present New South Wales locomotive 
superintendent has not been confined to purely — 
of locomotive detail, but the splendid shops at Eveleigh, 
which cost about 600,000/., and which are not excelled 
elsewhere for convenience and repletion, as well as the 
running sheds built to his design, and under his inspec- 
tion, at a price far beneath contemporary valuation, 
prove that gentleman’s training and ability to be all that 
is needed for the high office he now holds. 

In conclusion, it is as well to state that this letter was 
not written with any desire to rake up the embers of a 
question that at one time created considerable animus, 
but to obtain, if possible, justice to a gentleman whose 
mechanical and railway experience was obtained on one 
of the leading lines in this country with the best modern 
practice (with which he was intimately acquainted), and 
where his friends were not slow to recognise those talents 
which have placed him in the front rank of colonial rail- 
way engineers. An apology is due to Mr. Midelton for 
so imperfectly taking up the subject on his behalf, being 
well assured that had he been unfettered by the —— 
tions of office, he would not have allowed any one of his 
friends the opportunity of defending a policy of which he 
is a successful exponent, and which he possesses the 
ability to defend. COLONIAL. 





Royat Instirvtton.—The next course of Christmas 
lectures adapted to a juvenile auditory will be given by 
Professor Dewar, F.R.S., the subject being ‘* Clouds and 
Cloudland ;” they will begin on December 27. During 
the recess the staircases leading from the gallery of the 
theatre have been considerably altered in order to facili- 
tate more speedy egress. 

LiverPoot ENGINEERING SocieTy.—A meeting of the 
Liverpool Engineering Society was held on the 14th inst., 
Mr. C. H. Darbishire, Assoc. M. Inst. C.E., President, 
in the chair, when a paper was read by Mr. T. Mellard 

e, C.E., F.G.S., on “‘The Advantages to the Civil 
Engineer of a Study of Geology.” Mr. Reade, speaking 
of reservoirs, said that owing to a faulty idea of the 
geological surroundings of sites for such purposes, dis- 
astrous mistakes might easily be made, and mentioned a 
case in which a local board incurred double expense owing 
to a reservoir being placed in an injudicious position, the 
water permeating its bed and sides, a result which might 
have been avoided had the engineer been in possession of 
better information on the particular branch of science to 
which he referred. The author,spoke of the subsidence 
which took place recently during the progress of the 
Mersey Tunnel works, stating that he had indicated 

revious to its construction that the excavations would 
viet to be carried on at a lower point than was ingested 
intended in consequence of a channel filled with drift 
which lay below the level of the bed. This was eventually 
verified, resulting in the works being sunk to a lower 
level and the rranmo f overcome. In the course of dis- 
cussion the geological formation of the Vyrnwy Lake, 
Panama Canal, &c., were entered into, 
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THE USES OF THEORY. 
On Illustrations of the Use of Theory in the Work of the 
Engineer.* 


By Professor W. C. Unwin, F.R.S. 
(Concluded from page 493.) 


Collapse of Flues,—As an interesting example of right | lapsing 


and wrong ways of theorising, I will refer to the question 
of the strength of boiler flues, which not only is con- 
stantly causing discussion, but has recently been d 
with in an interesting way by Mr. Longridge.t 

Many years ago, boilers in Lancashire were commonly 
built with flues 2 ft. 6 in. to 3 ft. in diameter, and 24 ft. 
to 36 ft. in length. Almost invariably they were gin. 
thick. Such flues were built without any theory as to 
their strength of any kind, and as steam pressures in- 
creased it is not surprising that some of them gave way, 
causing an explosion. They failed in a remarkable and 
very interesting way. They crumpled up into a regular 
lobed figure in cross-section, and this special and charac- 
teristic kind of failure was called collapse. My old chief, 
Sir W. Fairbairn, undertook an experimental inquiry 
into the strength of such flues, with a view of preventing 
boiler explosions. A large number of experiments were 
made on tubes, all of which collapsed in the characteristic 
way. The results were remarkably consistent, and an 
empirical formula was deduced, well known as Fair- 
bairn’s formula: 


Collapsing pressure = 9,672,000 aa (1) 


(oye 


If we take a factor of safety of four, which is enough for 
boilers with a statical load, this gives 


2 
Working pressure=2,400,000 ia : 


Approximately = 9,672,000 i 


(3) 


in round numbers 

About Fairbairn’s experiments just note that they were 
all made on tubes which actually collapsed, and nearly 
all were made on extremely thin tubes. 

Many years afterwards, some inspector of the Board of 
Trade set to work to correct Fairbairn’s approximate 
formula. He noticed that Fairbairn passed from the 
formula with the index 2.19 to the formula with the index 
2 by a mathematically illegitimate process, which was 

uite true. But his remedy was a great deal worse than 
the disease. For convenience he struck out the wrong 
index 2, and corrected the other constant. As a result he 
produced the formula é 


. 2 
sure = ———_——. 4 

Working pres 900,000 (ia) a (4) 

Now, no doubt if we wanted the collapsing pressure of 
tubes 0.08 in. thick, the Board of Trade rule would be 
more correct than Fairbairn’s approximate rule (3). But 
we never do want that. We want the collapsing pressure 
of tubes about five times as thick, For the thicker tubes 
the Board of Trade rule is totally wrong, and indeed the 
mode in which it is obtained is mathematically far less 
legitimate than Fairbairn’s. The error has been often 
pointed out, but it is very difficult to killa blunder, and 
this totally indefensible Board of Trade rule crops up 
again as lively as ever in Mr. Longridge’s paper. I shall 
not take any trouble in referring to it again. 

Returning to Fairbairn’s formula, it is obvious it will 

ive for very short flues an enormous collapsing pressure. 

ow, no one ever saw a very short flue which had col- 
lapsed, and for a very good reason. Before the pressure 
is reached at which collapse occurs something else happens, 
The flue has generally a longitudinal rivetted joint, and 
when a certain pressure is reached, either the rivets, or 
more probabl 
water through. No engineer would like, I think, on a 
single rivetted joint to have a working pressure greater 
than 12,000 lb.t per square inch on the net section of metal 
which comes to about 6000 1b. per square inch on the 
gross section before the holes are punched. We can de- 
termine, therefore, the pressure at which colla will 
practically cease, and a totally different mode of giving 
way will enter in. For short flues the working pressure 
must not exceed 

(5) 


Working pressure = 12,000 + : A . 

Now inthe next stage in the collapse problem I may take 
some credit for myself. I had oeipaally assisted Fairbairn 
in the collapse experiments, and I recurred to them again, 
and with a view of accounting rationally for the singular 
form of the collapse formula. Obviously enough giving 
way by collapse is related to the mode of giving way of 
long thin columns. But it was long before I discove 
how the collapse formula and the long column formula 
were related. At last I noticed that the number of seg- 
ments into which a tube collapsed followed a perfectly 
simplelaw. It depended only on the ratio of diameter to 
length. Assuming the experimentally ascertained number 
of collapse segments and using then the pillar formula, I 
got by a rational process a formula for collapse which is 
a nearly identical with Fairbairn’s.§ 

ow my formula fits such experimental and practical 
data as we have a trifle better Fairbairn’s. But I 


* Presidential address delivered before the Junior Engi- 
pers we wt 
+ “The Safe Working Pressure for Cylindrical Furnaces 
and Flues,” by Michael Longridge, M.I.C.E. The Engi- 

eer, September 21, 1888. 

t Probably even this pressure is too high. 

§ The ‘ istance of Boiler Flues to Collapse,” Proc, 
Tnst, of Civil Engineers, vol. xlvi. 
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do not attach much importance to that. A point of more 
importance arises out of the fact that we have reached a 
tcue conception of how collapse occurs: It was obvious 
that any formula of Fairbairn’s form must be mis- 
applicable not only to very short flues, but also to very 
long enes.. It 1 to the result that a very long flue has 
no collapsing pressure at all, which is nonsense. 6 col- 
ing pressure depends on the number of segments into 
which a flue collapses. A fiue cannot collapse into less 
than four segments. When the length is reached at which 
the influence of the ends so far vanishes that the flue col- 
lapses into four segments, the minimum collapsing pres- 
sure is reached. Beyond that length all flues of the same 
diameter and thickness are of equal strength, just as in 
the case of very short flues. We can exhibit these results 
by a diagram (Fig. 1). Suppose we take a flue 30 in. in 
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diameter and gin. thick, then p and / are the remaining 
variables. Plotting the collapsing pressures for different 
lengths, we get the curve marked “collapse.” For 
flues so short that crushing ins before collapse, the 
strength is independent of the length, and the crushing 
pressure for such flues is given by the horizontal line 
which is marked “crushing.” For a ratio of length to 
diameter not yet very well determined, but generally be- 
yond ordinary practical limits, the strength again becomes 
independent of the length. This point is taken at M on 
the diagram. For greater lengths the strength is given 
by the horizontal through M. 

Recently Mr. Michael Longridge, whose experience 
with boilers is enormous, has attempted to find a practical 
solution of the collapse problem in quite a new way. He 

as tabulated the dimensions and working onan of the 
flues of no less than 8000 actual boilers, Classifying the 
flues into groups with small variation of dimension, he 
has found the value of cin Fairbairn’s formula, and tabu- 
lated these values in order of diameter and length. If 
flues of all dimensions were really constructed to agree 
with Fairbairn’s formula with a constant factor of safety, 
the values so found ought to be constant, actually they are 
very far from being so. Excluding one or two cases, 
however, in flues over 20ft. in length, the variation of the 
constant in Mr. Longridge’s Table is not very great. 
There are flues actually working 36 ft. long, which give 
the same constant as flues 18 ft. long, which so far con- 
firms the application of Fairbairn’s formula to long flues. 
With fiues less than 18 ft. long, as we might expect, the 
constant deduced from actual flues differs greatly from 
the constant for long flues, and that for two reasons. In 
the first place, it would be practically impossible to make 
shert flues thin enough to agree with Fairbairn’s form 
Hence, even if that formula <em we should find short 
flues made with an excessive factor of safety merely for 
peecton convenience. But, as we have seen, Fairbairn’s 

ormula does not apply to very short flues. Another rule 
comes in requiring agreater thickness. If, as is nodoubt 
true, we may assume that the thickness of Mr. Lungridge’s 
flues did not greatly differ, then it can be shown that his 
numbers for flues from 5 ft. to10 ft. in length agree as 
well with the formula for short flues (5), I have given 
as with any other which can be pro . There are 
erratic exceptions in Mr. Longridge’s Table showing that 
some flues are working with an exceptionally large factor 
of safety, but there is no consistent variation in the con- 
—_ either for change of diameter or change of the 

ength. 


* I have not, at present, examined exactly what the 
constant in formula 5 should be. LIonly argue, at present, 
that the form of the expression agrees with the results in 
Mr, Longridge’s Table. 








_So far, then, Mr. Longridge’s Table is ‘ectly con- 
sistent with the adoption of Fairbairn’s rule for long flues, 
and the’ cr rule for short flues, and it is a very 
interesting and valuable Table, for it enables us to deter- 
mine the limiting values of the constants which have been 
found safe in practical working, though, of course, it 
gives no direct information as to the real crushing or 
collapsing pressure of the flues, 

Mr... Longridge ‘has, however, taken another way of 
dealing with his results, which seems to me much less 
satisfactory. Without stopping to consider whether all 
flues fail in the same way, or can possibly be designed by 
a simple rule, he has attempted to find an empirical rule 
applicable to all cases. His Table contains records of 
flues from 3 ft. to 36 ft. in length, and from 14 in, to 
50 in, in diameter ; and he tries to find a single rule fitting 
this enormous range of cases, Even in doing so, his 
method is extremely unsatisfactory, for his formula does 
not agree with his own Table, except in two selected 
cases. He assumes from an inspection of the Table that 
a flue 30 ft. long and 32 in. to 36 in. in diameter, is safe 
when it gre a Fairbairn constant—3,540,000—in which 
case the factor or safety, I believe, is about 3. With this 
assumption I see no reason to quarrel. Next, he assumes 
that a very short flue—3 ft. 6 in. long—is safe with a 
constant of 100. Mr. Longridge candidly admits that he 
does not take this number from his Table, and, in fact, 
it is nearly pure guess. Now, taking these two results, 
Mr. Tongrifge finds he can squeeze them into a single 
formula, by assuming that the strength varies, not as in 
Fairbairn’s formula, inversely as the length, but inversely 
as the square root of the length, and he thus obtains the 
expression 


p = 174,000 Frat ; (6) 


A small additional empirical correction, which Mr. 
Longridge gives for 5 ft. tlues, I need not notice, as it is 
quite unimportant. 

Now, on the diagram I have plotted pressures calcu- 
lated from Mr. Longridge’s formula and those found in 
his Table for 30-in flues. You will see, I think, that 
there is no obvious relation between the pressures on 
actual flues, which he has tabulated, and the pressures 
which, according to his formula, should be allowed. The 
run of the results is not at all similar. 

have shown that Mr. Longridge’s formula rests on a 
pretty well-established result for a long flue, and a 
mere — as to ashort flue. But what is worse still, is 
what I believe to be a totally erroneous assumption, that 
these two flues fail in the same way, and are subject to 
the same law of collapse. I believe we shall go much 
more safely, and find much closer agreement with Mr. 
Longridge’s Table by adopting two rules. One for long 
flues and one for short flues, one for collapse and one for 
crushing, and Mr. Longridge’s very valuable Table will 
help us to fix what the proper factors of safety in the two 
cases are. For very long flues, Mr. Longridge’s formula 
is open to exactly the same objection as Fairbairn’s, that 
it gives collapsing pressures necessarily too small. But 
as the cases are usually out of the limits of ordinary 
practice, they need not be more referred to. 

The Steam Engine.—For no machine which the engi- 
neer constructs, is a rational theory so important as for 
the steam engine. The whole process of conversion of 
heat into work lies beyond the range of simple observa- 
tion, and we are entirely indebted to difficult mathe- 
matical investigations for any clear insight into the 
actions conce: ed. 

The whole modern thermodynamical theory of the 
steam engine has been built up in just over forty years, 
counting from Joules’ first determination of the me- 
chani uivalent of heat. It is not surprising at 
all that in the development of the theory the complexity 
of the problen was underrated, and theories given as 
complete which failed to embrace essential conditions. 

The greatest failure was that the theorists for a long 
time, indeed almost till recently, having constructed a 
theory which would be very nearly exact if the engine 
cylinders were constructed of non-conducting material, 
did not perceive how enormous a difference in the action 
of the steam resulted from the conductivity of the 

linder sides. They had acertain justification in the view 
they took. In jacketted engines, we have a measure of 
the whole transfer of heat through the cylinder walls. 
That transfer is, no doubt, not a negligable quantity, but 
it is not so large that it could not be well allowed for as 
a correction in results otherwise trustworthy. If the 
transfer of heat through the cylinder wall constituted the 
whole of the difference in the action of the steam in a 
non-conducting and ee cylinder, then the older 
theory of the steam engine of ten or twenty years ago 
might still be accepted as a reasonably approximate 


ula, | rational theory. 


When, however, this theory was compared with actual 
accurate steam engine tests, it became apparent that in 
engines of good design, the consumption of steam ex- 
ceeded the theoretical consumption by 40 or 50, and 
in some cases by 50 to 60 percent. Some action had been 
ignored in the theory, important enough to introduce 
errors of this large magnitude. Indeed, it is not toomuch 
to urge that the theory apparently so exact and perfect 
was not a true theory of the actual steam engine at all. 
Later we have come to recognise that this t dis- 
crepancy is due to the conductivity of the cylinder walls, 
though it is not measured by or comparable to any direct 
transfer of heat through the cyiinder walls to the air, or 
the jacket surrounding them. Why the action of the 
sides is so obscure, and has taken so long a period to be 
recognised, is a point to which reference will be made 
presently. There are one or two singular misconceptions 
about the thermodynamical theory of heat engines, which 
I should like first to clear away. 

There is a remarkable principle due to Carnot, beauti- 
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fully simple in its terms, and involving no algebraic com- 
plexity in its statement, which has been seized on and 
misapplied till it has become one of the most illused and 
my oe principles in applied mechanics, 

A Carnot engine is a heat engine, in which heat is 
transformed into work under strictly defined conditions. 
The conditions secure reversibility. Under those condi- 
tions, for an engine working between the absolute tempe- 
tures, ¢ and ¢,, the fraction of heat converted into work is 


tt: of the whole heat expended. From the conditions of 


1 
reversibility we deduce that no other engine can work 
more efficiently. Consequently, of a quantity of heat 
used in a heat engine working in given limits of tempera- 
ture, the quantity available for conversion into work is 
a by Carnot’s ratio, and in a reversible engine would 
independent of the fluid employed. Whether the effi- 
ciency of any actual engine will approach this, is a totally 
different question, for no actual engine satisfies the con- 
ditions of reversibility, 

For actual steam engines, the lower temperature at 
which the engine works is fixed by practical conditions. 
Say the lower temperature is 102 deg. Fahr., the upper 
temperature rises with the pressure, so that for a rever- 
sible engine working down to a temperature of 102 deg., 
the efficiency would rise with the pressure. 

On the diagram (Fig. 2) I have shown for different steam 
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pressures the quantity of heat ina pound of steam, and the 
‘wpe of this which could be converted into work in a per- 


ect reversible engine. The heat which would be so con- 
verted into work is given by the ordinates of a curve 
marked Carnot curve. 

The most common misapprehension about Carnot’s 
principle is that it is to be taken as a practical guide to 
the relative efficiency of different actual engines, in which 
not one of Carnot’s rigid restrictions is satisfied. This 
extraordinary notion often takes the form that the 
efficiency of two engines working at different boiler pres- 
sures should have efficiencies proportional to that got by 
putting the boiler and condenser temperature for the ¢ 
and ¢? in Carnot’s fraction. Nothing can be less accurate 
or more misleading. 

On the diagram (Fig. 2) I have plotted the efficiencies of 
various engines from some of the most trustworthy experi- 
ments. Some of Mr. Mair’s experiments are plotted, which 
represent the —— efficiency yet obtained with condens- 
ing engines. I have also shown by curves the efficiencies 
obtained in Mr. Willans’ experiments, which represent 
the highest efficiencies yet obtained in non-condensing 
engines. Also afew of Major English’s results on a less 
satisfactory type of steam engine. Of course these 
efficiencies are lower than the efficiency of the correpond- 
ing reversible engine, as they must be. But the losses in 
actual engines over and above the necessary and unavoid- 
able loss in a reversible engine, paerety amounting to 
60 or more per cent. of the available heat, totally destroy 
any relation between the efficiencies of actual and rever- 
sible engines. 

A still stranger misconception is that in any case where 
heat is used, even without transformation into work, 
Carnot’s principle may he applied. In a boiler furnace 
heat is generated in one fluid, and transferred to another 
fluid. No mechanical work is done. Carnot’s principle 
has nothing to do with the fraction so transferred, 

A case is taken where air enters a furnace at 510 deg. 
absolute, is raised in temperature to 2000 deg., and finally 
leaves in the chimney at 510 deg. Obviously, in that 
case, the whole of the heat generated is transferred to the 
water, and the efficiency is unity. But by a misapplica- 
Ho | of Carnot’s principle the efficiency is made out to be 


In Carnot’s engine the steam is supposed to expand 
isothermally. A curious mistake has arisen out of this, 
Because an ordinary engine gives an expansion curve, 
which nearly fits an isothermal line, it is deduced that the 
steam in an ordinary engine remains at constant tempera- 
ture during the stroke, and a further curious deduction is 
made, that the whole of the work done by the engine is 





due to heat supplied by the jacket. This is all absolute 
fallacy. Nothing is more certain than that during the 
stroke the cylinder contains a mixture of water and steam, 
consequently the steam must have the saturation tempera- 
ture due to its pressure. For the mass of steam initially 
inthe cylinder the real expansion line necessarily falls below 
the isothermal, Butas steam is generated during the stroke 
by evaporation from the hot cylinder walls, the expansion 
curve is raised so as to agree roughly with what would be an 
isothermal if the mass of steam were constant during ex- 
pansion. The actual expansion line is an expansion line 
for a varying mass of steam, and, therefore, no inference 
can be drawn from it as to the temperature of the steam. 
The true temperature law, unless this be sensibly affected 
by unhomog of the mass in the cylinder, is that 
the temperature is that of saturated steam due to the pres- 
sure at each point of the stroke, 

It may now be assumed that the condensation of steam 
in the early part of the stroke is a dominant factor in 
determining the efficiency of the steam engine, and that 
the hope of improving steam engines as we find them, lies 
mainly in a study of the conditions whieh favour or 
diminish —— condensation, 

In Mr, James Watt's first patent, the steam jacket as 
& means of preventing condensation in the steam cylinder 
is mentioned, and in his second patent it is shown in the 
drawings. No doubt Watt had a general notion that it 
was good to keep steam in a cylinder warm, but it is very 
difficult to see that he could have justified the use of the 
jacket on any a then known to science. In fact, 
we must go rather deeply into the most modern views of 
the action of steam to understand at all how a jacket can 
increase efficiency. For note, first, that a jacket doesnot 
diminish, but rather increases, the direct loss of heat due 
to radiation. Whatever radiation takes place from an 
unjacketted cylinder, the same must occur from the jacket, 
increased a little by the greater surface of the jacket and 
more continuous high temperature inside. In the next 
place, the heat supplied by the jacket to the steam in the 
cylinder would, at first sight, seem to be necessarily less 
efficient than heat supplied directly into the cylinder, for 
the heat supplied from the jacket acts on the average 
through only part of the stroke, and some of it passes 
away during exhaust, when it does no good directly in in- 
creasing the useful work. 

There is another anomaly about the use of a jacket I 
should like to point out in a rather popular but, I think, 
striking way. Turning to modern and exact measure- 
ments, it appears that in good ordinary engines the initial 
condensation of steam in the cylinder at each stroke 
amounts to, in very favourable cases, 10 to 20 per cent. 
of the steam admitted. In a great many engines, not 
recognised as bad, or generally considered to be working 
in unfavourable conditions, it amounts to 50 or 60 per cent. 
of the steam admitted. Now, I suppose, it is not an un- 
common idea about a steam jacket that its influence is 
very largely due either to its keeping the steam dry or to 
its causing direct re-evaporation of the water in the 
cylinder. But just see how totally inadequate a jacket 
must be for any purpose of that kind. Take an engine 
in which 40 per cent. of the steam is actually condensed. 
To be adequate to re-evaporate 40 per cent. of the steam 
ae y heat transmitted through the wall, the 
cylinder surface ought to be at least equal in area to four- 
tenths of the boiler surface. In fact, from the small dif- 
ference of temperature on two sides of the cylinder wall 
compared with that on two sides of the boiler wall, less 
heat goes through a square foot of cylinder wall than 
through a square foot of boiler wall. -Yet the cylinder 
area is only a small fraction of the boiler area. Hence 
the value of the jacket so far as it acts in directly in- 
creasing the work of the cylinder by re-evaporation must 
be an insignificant one.* 

Look at another point. Suppose it was possible to con- 
struct a cylinder with a perfectly non-conducting wall. 
How would the steam work in such a cylinder? There 
would be no loss by radiation—there would be no possible 
cooling of the steam during admission by the wall itself. 
In that case, if the steam entered the cylinder dry, I do 
not think there would be any initial condensation. For 
suppose we start with 1lb. of water put into the cylinder, 
initially that must be heated up to the temperature of 
the entering steam, causing condensation. Durin 
exhaust, evaporation would take place and the pound o 
water cool down again. In the main, each ounce of steam 
initially condensed to heat the water in the cylinder would 
be condensed at a high temperature (that of admission) 
and re-evaporated at a low temperature (that of exhaust). 
Hence as the total heat is less at the low temperature, 
less heat is taken to re-evaporate an ounce of water than 
it initially gave up in condensing. A little heat would 
be left behind, which would tend to dry the cylinder. 
Going on in this way, the pound of water initially put 
in the cylinder would gradually disappear. 

Now in a non-conducting cylinder, indeed, probably 
—— any cylinder, the mass of the steam 
expands adiabatically, and water is formed probably as 
a mist or fog throughout the mass of the steam. +f a 
material fraction of this water produced by expansion 
finds its way to the cylinder wall, it may, even in a 
non-conducting cylinder, keep the walls wet. I think it 
is rather improbable it does so. I think more likely it 
flows off to the condenser entrained in the stream like 
so much smoke, Anyway, there is in the non-conducting 
cylinder one —— cause constantly acting, tendin 
to dry the cylinder—the surplus of the heat of initi 
condensation over that of exhaust evaporation. There are 
also others, such as the piston friction. 

Passing now to the case of actual steam engines with 








* In actual engines a jacketted cylinder shows less re- 
evaporation and has a lower expansion curve than an 
unjacketted one, 





cylinders having walls capable of absorbing and giving 
out heat, let me first point out how very the area of 
the cylinder wall is compared with the weight of steam in 
contact with it during a stroke. To take not a bad steam 
engine, but one of the very best, I select the data of the 
engine experimented on by Mr. Mair, and marked L.* 

Trial L was on a sing e-cylinder steam engine, with 

ee and about 44 expansions, working at about 123 
orse-power. The total steam used per stroke was 1.14 lb., 
or 21 cubic inches of water. This condensed and spread 
over the cylinder wall would only make a layer less than 
half an hundredth of an inch thick. Take the range of 
temperature between exhaust and initial temperature 
as roughly 200 deg. The heat which would be given up 
if the whole of the steam admitted in a stroke were con- 
densed, if imparted to the cylinder wall would only heat 
a layer of the cylinder wall open tv admission 7; in. thick, 
from the condenser temperature to the initial steam tem- 
rature. If the cylinder walls are wet, the transfer of 
heat would be still more easy. At any rate, it is easy to 
see how enormously a conductive surface like that of a 
dry or a wet cylinder wall must affect the behaviour of 
the steam within it. Cooled during exhaust by the re- 
evaporation which goes on at low pressures, 1.14 lb. of 
steam are admitted to contact with 2000 square inches of 
cooled cylinder wall. Is it surprising that out of the 
1.14 lb. Mr. Mair found only 70 per cent. remaining as 
steam at the cut-off? The heating of a minute layer of 
the cylinder wall during admission would explain the 
30 per cent. of condensation, and the re-evaporation of 
this during exhaust would prepare the walls to recon- 
dense another 30 per cent. of the steam admitted’ at the 
wext stroke. Further, the whole of this action occurs in 
a quite thin layer of the inside of the cylinder. It may 
go on almost without any transfer of heat through the 
wall one way or the other. 

Now I thought it might be instructive to show graphi- 
cally how important this kind of action in a steam cylin- 
der is. On the diagram (Fig. 3) I have shown the indicator 
diagram of Mr. Mair’s trial L. Its area represents the 
whole useful work done in astroke. During the stroke 
there is an exchange of heat with the cylinder wall, which 
Mr. Mair has calculated. During admission heat is given 
to the cylinder wall or to some layer of water on it, as the 
case may be. We have not settled yet the relative im- 
portance of iron and water in effecting this exchange. 
During expansion and exhaust heat is given back from 
the wall. Now quantities of heat can be converted into 
equivalent quantities of work and represented by areas. 
The rectangles on the diagram show the areas thus found 
for the heat exchange with the cylinder wall to the same 
scale as the indicator diagram. For the admission period 
there is a rectangle, whose area is the work equivalent 
to the heat given to the wall. For the expansion and ex- 
haust period there is a rectangle, whose area is the work 
equivalent to the heat given back from the wall, and for 
the most part wasted during exhaust. Necessarily, if the 
engine is working steadily, the areas of these two rect- 
angles are equal. Now, what I want you to notice is 
how large these areas are compared with the area of 
useful work. It is this action which was spoken of as 
the action ignored or neglected in the older thermodynamic 
theory of the engine. 

It is not the function of an address of this kind to re- 
place a systematic treatise. It is not possible in a limited 
time to solve the complex problems suggested by the 
facts. Without attempting anything of this kind, I 
thought it might be useful to put before you some con- 
siderations on the theory of the steam engine in this un- 
avoidably incomplete way. In all problems of this kind 
the first step is to get to understand the relative import- 
ance of the different actions involved. I trust I have 
given a kind of hasty = into a region which in the 
more popular accounts of the steam engine, and even in 
Se 8 of some practical engineers, is forgotten or over- 

ooked. 





Tux Paciric Maits.—A new Pacific mail contract is 
stated to be now definitely settled between the Imperial 
Government and the Canadian Pacific Railway Company. 
The contract stipulates that the service shall commence in 
eighteen months, the company receiving 9000/. annually 
from the Imperial Government, in addition to 3000/. 
from the Dominion of Canada, for a monthly service for 
ten years from Vancouver, not only to Yokohama and 
Hong-Kong, as at first intended, but also to Shanghai. 


ENGINEERING Society, UNIVERSITY COLLEGE, BRISTOL. 
—The session was commenced by the inaugural address 
of the President, Professor Ryan, M.A.,D.Sc., M.I.M.E., 
&c., on **The Correlation of Theory and Practice in the 
Engineering Profession,” which address took place on 
October 81. He pleaded the giving of due weight to the 
two sides of an engineer’s training, and deprecated disser- 
tations on theory versus practice. The soi-disant ‘‘ prac- 
tical” engineer he compared to the old-fashioned doctor 
who diagnosed his patients by a cursory inspection of their 
protruded tongues. The merely theoretical man was 
likened to the young licentiate who ascertains the tempe- 
rature of his victim periodically, and takes indicator dia- 
grams with his sphygmograph every half-hour to compare 
them religiously with the published charts of every known 
malady. The first paper was read by Mr. G. S. Darby, 
of Machen, Mon., on ‘*The Pattern-Maker,” on Novem- 
ber 13. He described the manufacture of patterns, the 
machinery employed, and the various woods used. This 
paper was the first of @ series of practical papers which 
are to follow. 





* “ Results of Some Lang EYE Engine Tests,” by 
J. G. Mair, M.I.C.E., Proc, Inst. C.E., vol. Ixxix. 
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STEAM ENGINES, &c. 


8079. E. Klein, St. Petersburg. Im ements in 
Steam-Re; Contrivances for 8: Hnqines. 
(8d. 6 Figs.) June 4, 1887.—a@ is a spindle arranged within an 
outer tubular spindle b. These two spindles are made displace- 
able in a longitudinal direction relatively to each other by means 
of four flat steel springs x and hollow sector-shaped weights k. 
The springs are attached at one end to a head a* on the end of the 
inner spindle a, and at the other end to the outer spindle b, When 
the speed of rotation of the governor is normal the tension of the 
springs z ces the centrifugal force of the weights k. Two 
discs q, q! are fixed on the opposite end of the spindle a. A fric- 
tion dise r fits exactly between the discs g, g', and is fixed on a 
spindle r!, Rotary motion in one or the other direction is trans- 
mitted to the friction disc r whenever a pressure caused by an 
alteration in the speed of the governor is exercised on the one or 
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the other side by the disc g or g'. A worm hon the transmission 
shaft r! causes the small wormwheel o to turn the spindle ¢', which 
thereby gives the annular slide valve ¢ a corresponding closing or 
opening motion. The valve ¢ is mounted asa nut on ascrew-thread 
part of the valve spindle ¢!, but is prevented from turning by means 
of lugs on the valve working in guide grooves in the casing p of 
the valves m and t, or, as here shown, by means of a rod /, which 
passes through the valve ¢ and also through the stop valve m, the 
spindle of which turns freely in the end of the spindle ¢?, but is 
connected therewith by a pin. The actual stop valve m is wide 
open while the engine is working. When the throttle valve ¢ is 
in one of its extreme positions, the motion of the spindle 7! and 
worm h is reversed automatically, thereby also reversing the 
motion of the valve ¢. (Sealed August 17, 1888). 


18,018. A, Burckhardt and F. J. Weiss, Basle, 
Switzerland. Improvements rela to Surface 
Condensers for Steam Engines, (8d. 1 Fig.) December 31, 
1887. The exhaust steam to be condensed enters the condenser B 
from the main engine at A near the bottom. Thecold water pump 
K draws water from the outside through the pipes @ and b, and 
forces it through the pipes c and d into the upper part of the series 
of cooling pipes of the condenser. The plates p, p! cause the cool- 
ing water to flow zigzag-like in a downward and opposite direction 
to that of the steam rising on the outside of the cooling pipes, 
through the latter. The heated cooling water leaves the con- 
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denser near the bottom and returns to the outside again through 





the pipe f. The pipe é, open at ite top, and rising from the highest 
point of the cooling pipes above the water level ¢ s, serves for re- 
moving the air from the cooling pipes. The feed pump 8 draws 
the condensed water through the pipe from the lower part of the 
condenser and forces it through the pipe A into the boilers, to- 
gether with fresh sea-water, which is allowed by the cock H to 
enter the condenser through the pipe o to make up for the loss in 
working. The dry vacuum pump L draws the air through pipe / 
from the upper part of the condenser and forces it into the atmo- 
sphere through the pipe 7. The apparatus may also be worked as 
an injection condenser. (Sealed August 10, 1888). 


BOILERS, 


10,691. A.S. Savill, Manchester. Improvements in 
gements for Liquids from Steam in 
Motion, and in Com’ such 
A tus for Feeding Steam tors 
ater, (8d. 5 ~~ August 8, 1887.—Referring to Fig. 1, a 
is a casing through which the steam passes from a boiler to a steam 
engine. Itis divided into two chambers by a thin plate b. The 
steam flows in the direction of the arrows and passes through slits 
or holes b' formed in the plate b, The metal round each hole or 
slit is made to project in front beyond the general face of the 


gravity and pass on the sides of the holes d', and not in front of 
them so as to be carried through the holes by the steam. 
The liquid (water or grease) accumulates in front of the plate b, 
and is conveyed away bya pipe é connected toa suitable steam 
trap. In Fig. 2 two plates 6 and b*, provided with holes or slits, 
are arran in the casing. The holes }' in the one plate b are 
arranged to come opposite the blank space in the other plate b*. 





The cover c has a acy pe cl to convey the water or grease from 
the chambers in front of each plate b and b* to the discharge pipe 
é. In Fig. 3, the casing a of the water or grease separator is 
shown combined with the casing f of an exhaust steam injector, 
or a combined exhaust and supplementary live steam injector. 
(Sealed August 10, 1888). 


10,871. C. J. Galloway, Manchester. Improvements 
in Steam Boilers. (6d. °2 Figs.) August 8, 1887.—This in- 
vention relates to internal flued steam boilers of the “Galloway” 
typé in which the top and bottom portions of the internal flues 
are of a somewhat flattened form, such as @ convex bottom plate 
connec to a concave upper plate by side plates of semi- 
circular or other curvature. The improvements have for their 
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object to impart increased strength to such fluesto withstand the 
steam pressure. The curved sides A, A of the internal flue are 
formed with corrugations which are made to die away at top and 
bottom so as to present flat edges which are rivetted to the flat 
edges of the top and bottom plates B and C. The latter are 
formed with bulged parts D, D between the tubes E so as to 
strengthen them against the pressure tending to bulge them in- 
wards. (Sealed August 10, 1888). 


11,066. C, C. S. Knap, London. Tuprovements in 
the Joint Connections of Tubulous Steam Boilers. 
(8d. 6 Figs.) August 138, 1887.—According to this invention the 
improved joint connection is made of an open-ended ferrule or 
short cylindrical piece whose ends are contracted, coned, curved, 
orsphered. At the middle of the connecting piece is formed an 
inner annular channel or swelling which serves to throttle or 
narrow internally the tubular connection, so that change of tem- 
perature allows the length of the connection to remain constant, 














as any variation that takes place causes the inwardly directed 
swelling to straighten out or gather in accordingly. In Fig. 1 
the ends of fhe connections are made conical so as to seat them- 
selves within similarly coned seats. formed within the openings 
in the boiler tube boxes a, and in the ends of the caps or bends d 
respectively. The connection shown in Fig. 2 is formed with 
hemispherical ends working within similar hemispherical seats 
a?, d2, of the box and the bend or cap. Fig. 3 illustrates a joint 
with coned ends provided with a number of corrugations about 
its middle. (Sealed August 24, 1888). 


$713. R. Norton, Ipswich, — Improvements 


in Vertical Steam Boilers. 4 Figs.) March 10, 
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A 8. 
ranged within the steam 
central 
below this a conoidal veasel ¢ provided wi 
ledges e' on its exterior. The lower end of the pipe @ stands 


slightly above the bottom of the vessel e. 
latter are a series of openings e* beneath the cap d. The water 
supplied to the boiler through the feed pipe f passes 

pipe @ into the bottom of the vessel ¢, whence it overflows through 
the openings e?, and being 
oe oo e' into the hot water in the boiler. (Sealed August 


with a flattened portion a, which serves as a tube-plate in which 
are fixed a set of tubes c 
bd secured to the shell C of the boiler, through which the 
of combustion 
The tube-plate b is extended upwards to allow of the insertion of a 
second set of tubes d which 
secured to a tube- 
combustion cham 
the tubes ¢ with the ends of the tubes d. 
the tubes d through a smokebox E and funnel 
17, 1888). 


ng into and attached to a tube- ~- 
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3 before their entry into the boiler tubes proper. 

pass across the firebox, and are 

é fixed to the front of the boiler shell. A 

r D lined with firebrick f connects the ends of 
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Manchester. (J. 0’ Brien 
o., U.S.A.) Am Improved 

and Heater for Steam Boilers. 
March 21, 1888.--The improved apparatus ar- 
iler, consists of a 
or deflecter d, and 
a series of rings or 


ipe @ on which is cay 





Around the neck of the 
pi down the 


guided by the cap d falls over the 


07. H.H. Lake, London. (P. H. Adams, Jun., Chicago 
Iu., U-S.4.) Improvements in and relating to Appa- 


ratus for Generating Steam Chiefi ‘or 
U e Heat o: from t and other 
(8d. 7 Figs.) March 27, 1888.—A is the slag boiler, 


A' the mat boiler, both water-tube boilers. The molten slag is 
emptied into the receiver D, which is capable of being oscillated 
about the axis f. The matof the slag is tipped by the spout d! 
into the pan E under the mat boiler A'. The slag is then tipped by 


°] Fig.1. * 
























































the spout d on to a slag conveyor consisting of pans J restirg 
on endless apron frames, and at ~ with supporting wheels or 
rollers g running on a track H. The slag conveyor is operated 
by means of sprocket wheels H!, which engage with the connect- 
ing links h of the conveyor. As the slag falls from the spout d 
on to the conveying apron, it is carried forward beneath the water 
tubes of the boiler A, so as to heat and convert into steam the 
water contained in the same. On passing over the left-hand 
sprocket wheel H', the slag is dumped into the car N tobe re- 


moved. (Sealed July 6, 1888). 
5240. W. Pittsburg, Penn., U.S.A. Devices 
for Pro Boiler Tubes. ‘6d. 2 Figs.) April 9, 


1888.—The improved tube protector consists of a ferrule or short 
section of a tube c, which is corrugated at e in the direction of 
its length, and is provided with an outwardly projecting flange 








f. The ferrule ¢ is divided by a single longitudinal cut g which 

enables the ferrule to freely expand and contract, and to be easily 

inse: into the tube a. The corrugations ¢ serve to hold the 

highly heated ferrule away from the inner wall of the tube a, 

leaving an air space which serves to protect the tubes a, an 
lise their temperatt (Sealed July 20, 1888). 


GAS ENGINES. 

10,176. E. J. Hahn, Frankfort a/M,,Germany. Im- 
provements in Gas Motors. thi. 39 Figs.) July 20, 
887.—The figures illustrate a rotary gas motor. The piston K is 
fixed to a narrow central disc 8 fixed on the shaft W. The latter 
is, to a great extent, relieved from the pressure in the cylinder by 
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37:3 
1888.—The lower part of the firebox A is circular and concentric 





eee: b to form a projecting margin b? round each hole, so that all 
quid striking against that face of the plate } will run down by 


with the boiler shell; the upper part B of the firebox is formed 


means of a circular chamber O formed at each side of the disc. The 
ignition slide Z is worked from a cam s on the shaft W. A spring 

hes the slide down again, The valve E for controlling the 
{niet of gas from the gas supply vessel G is worked from a cam 81 
on the opposite end of the shaft W by means of a double-armed 
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lever H. A helical spring /' serves to raise and close the valve. 
The air pump L for suppl the gas vessel G from the carburetter 
is worked by a crank-pin on cam ¢. A branch pipe w from 





the gas supply pipe u to the inlet valve E supplies to the 
igniting aperture F, The ignition slide Z is in the form of a plunger 
piston working in a guide tube. (Sealed August 24, 1888). 
10,202. H,C, Bull and Company, Limited, and H. 
c. B Londo’ Improvements in and Connected 
as Motors. (8d. 5 Figs.) July 21, 1887.—A is the 
power cylinder having in it the hollow working piston B anda 
second piston C, and surrounded by the water jacket a. The 
crosshead D is hollow and is connected to the piston B by hollow 
piston rods b, b, and is provided with a plunger a*, non-return 
valve a', and circulating tube a3. J is the ignition valve and R 
the air and gas admission device, The explosive charge is introduced 
into and the products of combustion are expelled from the 
cylinder A by the action of asecondary piston C, which is operated 
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by a rod c!, c*, working in a groove e formed in the face of the 
crank disc E. The downward stroke of the piston B is effected by 
the explosion of the charge of gas and air. e heat which would 
otherwise escape is utilised to generate steam from water circu- 
lating in the jacket a, which communicates with a boiler (not 
shown). Atmospheric air is then forced into the steam thus pro- 
duced, and the mixture of steam and air is utilised to effect the 
return or upstroke of the piston B. H isa slide valve controlling 
the exhaust of the products of combustion and the admission and 
exit of the steam ; it is provided with ports n, m for the gaseous 
products and steam and air. (Sealed August 3, 1888). 


12,696. G.A. List, V. List, and T. Kosakoff, Moscow, 
ussia. Improvementsin Petroleum (11d. 

8 Figs.] September 19, 1887.—A is a pump serving for the supply 
of compressed air, and B the power cylinder having at its e: e 
explosion chamber OC, The of the ye and the cylinder 
rita eagle ‘ote tte iyo pay yp te 
etroleum is su; e engine by a pum ro e 
suction pipe qttom @ reservoir (eotehown) and dlecharged thro h 
the pipe ¢. en the speed of the engine becomes too great the 
plug. of the cock R is turned by the governor in such a manner as 
low the petroleum to pass back into the suction pipe. The 


+ 


airis drawn in by the piston of the pump A through the valve 
orifice - an r having been <p during the return 
stroke of the piston to about one- of its original volume, 
it is driven past the valve ¢ and through the pipe d into the 
channel e, where it is slightly heated. Thereupon it flows through 
the space f, where it becomes heated to a nigh d On its 
further course through the pipe & the air mixes with 
the petrol spray P t therein, and carries it along through 
the channel A into the 


m where the petroleum is evaporated 
upon the heated walls of the vessel D. At the time the valve bd is 
open, the mixture of air and petroleum vapour thus produced 








then passes through the space n, the channel p, and the valve 
chamber: F into the gine B, pees, ie joins with the — myo 
combustion n consequence of the pistons moving in the 
same ser agg further compression of the air still passing over 
from the pump A, of the combustion that have remained in 
the cylinder, and of the explosive m already formed, then 
takes place until the pistons have arrived at the end of their return 

. Soon after this the mixture is ignited. (Sealed August 


10, 1888), 
Korting, Hano Germany. Improve- 
"5 Figs.) September Pr i887, 


12,863, E. 

ete ee ee (8d. 5 

—The power cylinder is arranged vertically within the engine frame 
A. M is the exhaust valve, and O the igniting device. On the 
end of the crankshaft of the “ee is keyed the wheel B gearing 
with a wheel C of double its diameter rotating on a pin fixed to 
the frame A. To the wheel C is secured a bene carrying two 
tappets Dand E. H and I are concentric shafts arranged one 
within the other. The shaft H is provided with a lever arm K 


connected by the bar N tothe stem of the exhaust valve M, and 
with a lever arm G which has a roller at its end and extends into 
the path of the tappet E. The valve M is normally kept 





lases. 1 

closed and the arm G maintained in the path of the tappet by 
means of a spring 8!. The shaft I is provided with a lever arm L 
connected by a rod Q tothe igniting device O, and with a lever 
arm F extending with its end into the path of the tappet D. The 
arm F and the igniting device are kept in their normal positions 
by aspring P. For regulating the speed of the engine, the wheel 
C (shown tely in Fig. 8), has attached to it a governor com- 
rising a weight a, which when the speed of the engine mes 
great, flies out and forces the finger f outwards ¢ ig. 1) 80 as to 
cause it to lock the arm G by means of eng and thus keep the 
exhaust valve open and prevent the piston of the power cylinder 

from drawing in new charges. (S. August 10, 1888). 


5914. H. H. Lake, London, (A. Spiel, Berlin.) Im- 

ents in and reeseg © Hydro-Carbon En- 

gines. 7 Figs.) April a, This invention relates to 

ine using common petroleum, Suction, comnpreenion, Heal 

tion of the charge, and di in 
one revolution of the engine. 


e of the waste gases, are eff 

e@ petroleum is fed by a pump p 

through small pipes & and passes at &! into an air admission pipe / 
to the front of the air admission valve m for the injection. ‘ore 
the mixture of air and  prvenlenm enters the engine cylinder it 
passes through an extension of the admission pipe m, which is pro- 
vided with an external source of heat and is arranged outside the 
engine cylinder for the of heating the explosive mixture 
or it enters the cylinder, but after the air and petroleum are 
mixed, thus insuring a rapid ignition and combustion of the 
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explosive mixture. The incombustible residues of the crude petro- 
leum are completely =e through a large discharge opening or 

e 0, controlled only by a slide-ring f, which is moved to and 
m9 in the engine cylinder by the main shaft through the medium 
of toothed wheels, a distributing shaft b (which revolves at half 
the speed of the main sbaft) having a tappet or cam g, a distri- 
buting rod c, a double lever d, and rod e, in such a manner that it 
opens and closes the ignition ‘e as well as the discharge pas- 
gage and enables the residues remaining in the ignition device to 
be sucked out. The speed of the engine is re by means of 
a taper rod s which passes through the head of the pump rod, and 
performs therewith a circular swinging movement, and is held in 
position by means of a weight and an adjustable spring. (Accepted 


June 2, 1888). 
MISCELLANEOUS, 
W. Va., U.S.A. 


18,034. J. T. Connelly, Hun 
Improvements in Devices for pping Stay-Bolt 
Holes. (8d. 7 Figs.) Au 18, 1887.—The workman from 
the inside of the firebox (of a locomotive engine) first extracts the 


oO 

















old bolt from the hole and leaves the stay-bolt hole clear as at d 
and d'!, The spindle C is then passed from the inside of the fire- 
box through the hole d' in the inner shell D! until the enlarged 
annular end ¢ of the spindle rests in the hole d of the outer shell 
D and against the framework G, which is opposite the holed, The 





tubular taper screw tap A is then passed over the spindle C, and 
is turned by means of a wrench as usual placed on the squared 
end A!, and cuts the thread in the walls of the hole d'. The tools 
are then removed, and provided with the tubular 

ht tap B, and a nut H is inserted into the holes d, d' until 
the threaded end ¢ rests nst the framework G. The nut H 
affords a firm bearing for the spindle E. The tap B cuts its thread 
in the wall of the hole d until the end of the tap B touches the 
nut H. The spindle E is then pulled back, the nut H is allowed 
to drop off outside the fire and the tap B, having a firm bear- 
ing in the hole d, and guided by the rod E, is free to finish thread- 
ing the hole d in the outer shell D in exact alignment with the 
hole d! in the inner shell D'. (Sealed October 26, 1888). 


. W.P. Tho London. a B. Benham, Pro- 

i , RI, U.S.A.) ements or relating to 
Multiple Cylinder Pressure Motors and Speed 
Devices therefor, [lld. 17 Figs.) April 10, 

1888,—The improved motor com @ series of motor cylinders 
14 arranged in a fixed position in the same plane, and radiating 
from acommon centre; an improved crank and pitman connec- 
tion is provided whereby the valve 10 is caused to act by the irre- 
gular speed of the motor and induce a variable stroke of the 
pistons. The valve 10 is keyed at its rear end to the shaft 15. 





A feed pipe 2 conveys water to the motor; the water enters a 
receiving chamber 3, whence it ascends by es 4 and 7 to the 
valve chamber, The exhaust water leaves the cylinders 1¢ through 
the passages 13, enters the front open end of the valve and escapes 
by a passage s into an annular chamber g formed in the valve and 
surrounding the shaft 15. From this chamber g the water escapes 
through openings 7 in the walls of the chamber, through a pas- 
sage Z, thence into a passage 5 in the base standard whence it runs 
from the motor through an opening in the rear of the base. 
(Sealed August 10, 1888), 


6644. H. J. Allison, London. (2. J. Gatling, Hartford, 
Conn., U.S.A.) Im ents in the Method of and 
tus for Ordnance. (8d. 17 Figs.) April 

17, 1888.—The gun-pit A is sheathed with brickwork and iron 
epee and is made water-tight. Directly under the flask I there 
a central chamber B to which access can be had through any 
convenient opening, and in which is placed the pipe through which 
cooling medium flows through the core or tube of the gun after 
casting. A baseplate c of great strength is placed on the floor of 
the pit in the centre, and on it is located a bearer-plate cl. These 
plates are kept from orre each other by a hollow stud d, on 
the upper surface of which is formed a core socket d!, into which 
the bottom end of the steel core or tube e is inserted and firmly 
held, The upper end of the core through a central open- 
ing in the brace g that extends across the mouth of the pit and 


serves to hold the core in a vertical poistion. The baseplate and 
the brace also hold in exact position relatively to the core a thin 
metal form or mould lining A that is made in substantively the 
outline of the finished gun, the main body of the gun being 
formed by the metal within the space between this lining 
the core, @ metal is poured into the flask through run- 
ways D which are connected tangentially to the lower section 
of the flask I, so that the metal is caused to move spirally around 
the core. The pit and the mould are heated before casting by 
means of an annular firebox M. The use of the sheet metal 
jacket h enables a gun to be produced in the rough more nearl 
or othartige seusowed to shapeenentot Salshing the gua. Perthe 
or otherwise remov ie oO gun. er 
the gases formed in the Gedenpiubehen from the molten metal 
of the casting by the sheet metal jacket. (Sealed July 27, 1888) 


UNITED TES PATENTS AND PATENT PRACTICE. 
Descri; A are A fot of inventions patented in the 
United tes of America from 1847 to the present time, and 
reports of trials of t law cases in the Uni may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, ‘ord: 
street, Strand. 
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THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 

(From our New York CorREsPONDENT.) 
Burrato has been stated—by one of its own 
citizens, it is true—to be a model city in which to 
hold conventions. This would seem to be an inti- 
mation from its people that they like conventions. 
In any case, it is certain that if the Buffalonians 
do not like conventions, they are so polite that no 
one would even suspect they were not delighted to 
have them in their city ; while, on the part of the 
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Note. Street Car lines are 
represented thus 
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were of a highly moral order appears from a tran- 
script of a decree of the ‘‘Moral Society of Buf- 
falo,” forbidding any teaming or unloading goods on 
the Sabbath, and also any riding or walking pleasure 
parties under penalty of prosecution. Shortly after 
occurred the war of 1812 with Great Britain, and 
Buffalo soon became the scene of active hostilities, 
for lying so close to the frontier on the border of 
the great lake, invasions from Canada were no un- 
common affair, the first on record being the capture 
of a salt ship by a British armed vessel. Both sides 
at once commenced the construction of ships, and 


. 
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THE CITY OF BUFFALO, 


conventions, it may be said, they are so hospitably | naval warfare soon awoke the echoes of the inland 
welcomed and so thoughtfully provided for, that the | sea. Even at that early date the modern idea of 


wonder is they leave this beautiful city and its | 


kind-hearted inhabitants. The writer has attended 
several meetings held there, and can confirm these 
sentiments by personal experience. 





annexing Canada by force of arms was in vogue, 
and a proclamation by one General Smyth, who 
seems to have rather enjoyed a monopoly of the 
proclamation business, is extant as follows: ‘‘ The 


The history of Buffalo commenced in 1679, when | time has come when you are to cross the Niagara to 
a party of French, headed by the celebrated Father | conquer Canada, a country that is sure to be 
Hennepin, after towing their vessel to the confines ‘one of the United States.” This was in 1808, 
of Lake Erie, spread her sails and—first of all white | and in 1888 we hear a good deal of the same 
men—explored its waters. The settlement from! sort of rubbish. Did it ever occur to these poli- 
Which Buffalo developed had a varied story for over ticians that the United States do not want Canada 


100 years, and resisted a succession of struggles; at an. 


price? If not, let them consider what 


against hostile Indians, and no less hostile white | possible advantage it would be to us. Except 
men, After 1800 it seems to have taken on itself | Nova Scotia, whose coal mines might prove a gain 
more permanent shape, and in 1804 there is a| to New England manufactories, it may be safely 
record of the sale of town lots, some of them| said that this Canadian acquisition would prove a 


bringing about 25dols, That the early inhabitants | white elephant. As it is there is no duty on coal, 





and the writer found large Boston interests in the 
mines at Sidney and elsewhere. Manitoba wheat 
might possibly be an advantage, but the expense of 
maintaining the other parts of Canada would more 
than offset it. 

During this war of 1812, Buffalo was the scene 
of a severe battle, in which the total loss on both 
sides was 11 men killed and 15 prisoners taken. 
Later it was captured by the British and partially 
burned. The battle of Lake Erie followed; and 
in 1814 this war had ended. By 1836 Buffalo had 
its usual ‘* boom,” which seems to be incident to all 
American cities, and it is recorded that a citizen 
who owned two lots at Black Rock returned after 
two months’ absence, and was asked the price ; they 
had cost 250 dols. in all, but he named 6000 dols., 
thinking to frighten the purchaser ; then noting that 
the man seemed only interested, he changed to 
7500 dols., and subsequently obtained 20,000 dols. 
that day. It also appears that in 1837, when some 
Canadians yin | to throw off the British yoke, 
the Buffalonians aided and abetted them by forming 
‘*hunter’s lodges,” and it is recorded that the 
Canadians took all the aid offered. They always do. 

Baffalo owed no doubt much of her prosperity to 
the Erie Canal, which was opened for traffic in 
1825, on which occasion relays of cannon placed at 
suitable intervals repeated a salute as far as Sandy 
Hook, New York Harbour, about 450 miles away, 
the answer coming back the same way in 80 minutes, 
which is about the time it takes the average dis- 
trict. telegraph messenger to walk a mile. The 
aggregate traflic through this canal for the last 
ten years was worth 1,794,254,820 dols., the largest 
traffic in any one year being 285,280,726 dols, At 
the present time the question of enlarging the 
waterway is under serious consideration, and per- 
haps if the political side of the question could be 
disposed of, there might be a fair chance of the suc- 
cess of this enterprise. At present, the large 
number of railways which cross at Buffalo afford 
abundant outlet for its supplies. A glance at the 
map on the next. page shows at once what a great 
railway centre this city now is, With this intro- 
ductory sketch of the early history, let us now glance 
at some of the principal buildings, and then proceed 
with the account of the meeting in question. 

The first structure naturally to attract attention 
is the City Hall. This building cost 1,400,000 dols. 
and took: five years to construct. It is made of 
Clarke’s Island granite and is a beautiful and im- 
posing building. The four granite statues at the 
corners of the tower represent Justice, the Me- 
chanic Arts, Agriculture, and Commerce, and are 
said to have cost 5000 dols. each ; which shows that 
Justice, at all events, is an expensive luxury. The 
tower clock is one of the heaviest in the country, 
and is connected with twenty-nine electrical dials 
in Buffalo, thus furnishing standard time. 

Buffalo also boasts of a crematory, in the base- 
ment of which is a gas generator 4 ft. deep by 
2 ft. wide; the air is admitted through a grate at 
the bottom, but in such limited quantity that the 
entire mass of fuel is not in complete combustion, 
which results in a distillation of the wood employed 
at the top; the gases of combustion and distillation 
are then carried to the back end of the incinerating 
chamber on the floor above, where they are met by 
air heated in a chamber outside the furnace, and 
ignited by a fire kept burning under their point of 
union. This flame is turned on the body, passing 
across the incinerating chamber and carried by a 
flue into the basement and thence to a chimney 
40 ft. high. The gases liberated by the flame are 
partially consumed in the retort and are then car- 
ried to the flues beneath, where another burner 
ignites the unconsumed material, and at the foot of 
this chimney, a third completes the work. In giving 
a description of this process, the company agrees to 
furnish urns, ‘‘some of them extremely graceful in 
design,” and costing from 5.10 dols. up. The fee 
for combustion is 25 dols. They call it ‘‘ incinera- 
tion,” which is Latin, and sounds better. 

St. Paul’s Cathedral Church next claims atten- 
tion. This is built of Medina sandstone and is 
celebrated as the most perfect specimen of early 
English Gothic architecture in the United States. 
A Mr. Robjohn was the architect and the expense 
was 155,000 dols. ; the length is 175 ft. and the 
width 94 ft., while the spire rises to a height of 
274 ft. It has lately been destroyed as to its 


interior by fire, but the beautiful spire and the 
exterior walls were fortunately spared, and the work 
of rebuilding has commenced. 





Buffalo boasts of a beautiful park of 500 acres 
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well laid out and with an attractive lake. The 
roads are largely constructed of the Barbec asphalt 
pavement which the Society had a chance to test at 
a later period. 

The glory, however, of Buffalo and one of the 
greatest sources of her prosperity, comes from the 
lake trade which centres here, and as your readers 
for the most part will have little conception of 
what this means, we may state that some of the 
vessels are as large as many ocean steamers and 
would be readily adapted to a trip to Liverpool or 
even around the world. The writer has seen 
greater waves on Lake Michigan than he ever saw 
on the Atlantic, though he has experienced on the 
latter more than once what was recorded as a 
‘* severe gale.” The fact that these immense inland 
seas are called ‘‘ lakes” gives a false impression of 
their size and capacity. Suffice it to say, that the 
shipping interest on the lakes is one of the reatest 
in Buffalo, Cleveland, Chicago, and Milwaukee. 

Having now described briefly the surroundings 
we come at once to the first meeting of the In- 
stitute, which took place at the Buffalo Library on 
October 3. 

The meeting on October 3rd was addressed by 
Professor Pohlman, who welcomed the Institute 
with a few happily spoken remarks. In the course 
of these he assured us we would not be expected 
to ‘* boom” Buffalo or purchase lots there (Pro- 
fessor Pohlman evidently knew his‘audience and their 
financial resources), nor would they ask us to sub- 
mit plans for conveying the immense water power 
of Niagara through the State. Buffalo, by the way, 
has a standing offer of 100,000 dols. to any one 
submitting a satisfactory scheme for this purpose, 
and a number of such plans are already in the 
hands of the Committee. The general idea is 
known as ‘‘ harnessing Niagara.” Buffalo from its 
surroundings would undoubtedly be a wonderful 
gainer by any successful enterprise of this cha- 
racter, as may be seen at once from a glance at the 
map. She has all the railway accommodation, 
as well as that of the lake for transportation, 
and with such a power and such facilities would 
perhaps be second to no manufacturing city in the 
world. It will undoubtedly prove merely a ques- 
tion of time when Niagara will be turning the ma- 
chinery for hundreds of factories, while the solution 
of electrical transmission of power, now so nearly 
perfected, will add a new stimulus to the enterprise. 

Professor W. B. Potter, President of the In- 
stitute of Mining Engineers, made as usual a most 
fitting response and then proceeded to deliver his 
annual address. He highly approved of these 
gatherings as the best means for the interchange of 
ideas, but in general his remarks were to enforce 
the great need of testing laboratories on a large 
scale which should be accessible to the public. 
He believed evidently that the Government should 
establish such institutions and thought great benefit 
would ensue, and the citizens in general would be 
protected against ‘‘ wildcat” schemes, and that 
practical knowledge would be diffused. It may be 
noted to what a considerable extent the Boston In- 
stitute of Technology is working in this direction 
and with great succsss. Professor Potter cited the 
St. Louis Sampling and Testing Works which had 
fallen under his own observation. 

Dr. R. W. Raymond then read his paper ‘‘On 
a Gold Breastplate from Central America,” recently 
dug up by miners at the Great Remance quartz 
mines in the U.S. of Colombia. He judged is 
was at least 400 years old, it weighed 110 penny- 
weights and was 23 carat gold. 

This was followed by a reception and general in- 
spection of the beautiful building in which the 
meeting was held—the Buffalo Library—which is 
certainly one of the finest of its kind in the United 
States. 

(To be continued), 


LITERATURE, 


The Severn Tunnel. Its Construction and Difficulties, 
1872-87. By T. A. Watxer. London: R. Bentley 
and "Fe 1888. (Pages 188+xv., 40 Plates, and 5 Por- 
traits. 

Tuts is a most interesting account of the successful 

carrying out through many difficulties of one of the 

most striking engineering works of modern times. 
The estuary of the Severn is 2} miles wide where 
the tunnel crosses it, and has 70 ft. depth of water 
in the channel at low tide, and 50 ft. rise of tides, 
and a bore, so that bridging it is practically impos- 
sible. In 1871 Mr, Charles Richardson’s plan for 
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tunnelling under it was adopted, Sir J. Hawkshaw 
became the consulting engineer, the Act for it was 
passed in 1872, and in 1873 the Great Western 
Railway Company began the works. 

The work at first progressed slowly. Up to 
August, 1877, after 44 years’ work, only one shaft 
had been sunk, and 1600 ft. of 7 ft. square heading 
driven. By October, 1879, after six years’ work, 
five shafts had been sunk and fitted with pumping 
engines, and the headings had been driven under 
the river from both sides to within 130 yards of 
meeting. 

Up to October 17, 1879, little water had been 
met, and the extraordinary difliculties afterwards to 
arise were in no way foreseen. 

On October 18th a huge land spring, a small river 
in fact, was tapped, which drowned out most of the 
works in twenty-four hours. Upon this Sir J. 
Hawkshaw was appointed chief engineer of the 
works, and Mr. Thomas A. Walker became the con- 
tractor. Now commenced a new era, a seven-year 
struggle with large springs and breakdowns of 
machinery, causing several times drowning out of 
most of the work ; these were met on each occasion 
by atimely display of great skill, vigour, and indomi- 
table perseverance, crowned finally with complete 
success. The history of the numerous failures and 
serious accidents during these seven years, and of 
the way in which they were met, is almost a romance 
of engineering, and is a record of which the staff of 
the work may well be proud. 

The history of the first closing out of the large 
spring is a very interesting one. In the first place, 
large new pumping power had to be supplied and 
erected in the shafts, and débris removed from the 
Jooded shafts and headings. As these were in 140 ft. 
of water there was always the greatest possible dif- 
ficulty and danger to the divers. Thus, on one 
occasion the chief diver Lambert was drawn so fast 
against the suction piece of a pump that it took 
three men to remove him. There were constant 
accidents with the pumps, sometimes most dangerous 
to life and serious in results; thus on July 2, 
1880, a 38-in. pump suddenly broke all to pieces, 
causing the huge engine (now unresisted) to pound 
violently (its half-beam weighing 23 tons) for two 
strokes before the attendant could stop it ; and in 
a few hours the works were again drowned out. 

By November 2, 1880, the water had been again 
pumped down 150 ft., and for further progress it was 
necessary for the divers to close an iron door at the 
end of a heading 1000 ft. long full of water under a 
head of 30 ft., and containing, moreover, all sorts 
of débris. The most plucky attempts were made to 
do this by three divers dragging 1000ft. of hose 
between them without success. Most fortunately 
for this work the Fleuss diving dress had recently 
been brought to perfection. After several trials with 
this the chief diver Lambert succeeded on Novem- 
ber 8 in reaching and shutting the iron door; he 
was 80 minutes ps Breer on this work, The greatest 


possible credit is due to this man for carrying out 
this difficult and dangerous duty. The closing of 
this door, however, did not shut out the water 
nearly as muchas wasexpected. After one month’s 
more pumping the heading was cleared sufliciently 
to be passable, and it was then found that the iron 
door in question had a sluice valve with a left-handed 
screw ; this the diver had unfortunately opened in 
the belief that he was closing it. This being set right, 
the spring was shut out with a brick wall 8 ft. thick 
by January 4, 1881, i.e., fifteen months after its 
outburst, and gave no more trouble for two years. 

The history of the several accidents on this work 
is a most instructive one, and is more interesting 
from a popular point of view than the strictly tech- 
nical account of the steady work. 

On January 18, 1881, occurred one of the severest 
snowstorms on record in the south of England. 
Not only was all the outdoor work stopped, but the 
railways were blocked, thus cutting off the supply 
of coal (derived from South Wales) for the pumping 
engines for three days; the engines were kept at 
work partly by borrowing coal, partly by cutting up 
wood. Next came a five days’ strike, closing all work 
except the running of the pumping engines. , 

At the end of April the river itself burst in 
through a hole in the roof of the tunnel. The hole 
was found in a pool shallow at low tide, and was 
closed from the top by plugging with clay. 

About May 9 about 50 ft. of roof was found to 
have fallen in, and caused much trouble in repair. 
About the end of May pony haulage and electric 
lighting were introduced, and in September the 
ventilation was much improved by an 18-ft. Guibal 
fan, which worked well for four years, and was 
afterwards replaced by a 40-ft. fan, 

A minor instance of the vigour of the manage- 
ment is shown in the rapid manufacture of bricks 
from the (otherwise waste) clay shale got out of the 
tunnel. Within half an hour of its reaching the 
surface it was crushed, moulded into bricks, and 
laid out on the drying shed. j 

The progress in 1881 was chiefly completing the 
heading under the river, securing the old shafts, 
sinking new ones, and commencing the brickwork 
of the tunnel under the deep channel, starting 4 
brickfield, building many workmen’s houses and 
some public buildings. ‘ 

In 1882 good progress was made; the expendi- 
ture rose from 11, . to 23,0001. per month ; a 
hospital and large school were built. On Novem- 
ber 26 a large mission hall was burnt down ; a few 
hours before it was crowded with over 500 people. 

On November 13 a portion of the tunnel roof 
gave way just underneath some of the workmens 
cottages ; a heavy brick chimney between two of 
them disappeared into the chasm ; strange to say, 
the houses on either side being light, and made of 
wood, were only slightly injured, and the occupants 
were not hurt. “ gs 

On December 2 a large drainage conduit in the 
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tunnel overflowed, and caused a general panic, 
which quickly emptied the works of workmen, some 
of whom received injuries in the general confusion ; 
no serious accident had, however, really occurred. 

Good progress was made throughout 1883. The 
expenditure rose to 30,0001. a month throughout 
the latter half of the year. Many more shafts were 
opened, and headings pushed on, and much more 
pumping power added. 

On February 9 a serious accident occurred from 
a ‘*banksman” pushing an iron skip over the mouth 
of one of the large shafts when the cage was actually 
at the bottom. The skip fell to the bottom of the 
shaft (140 ft. deep) and killed four men and wounded 
two others. 

On September 30 the wire rope used for winding 
the cages up the Sudbrook shaft broke just as the 
loaded cage with four skips full of rock reached the 
top, causing the loaded cage to fall to the bottom 
of the shaft (200 ft; deep), dragging up at the same 
time the empty cage to the top with such force as 
to smash up the head gearing, which, with the 
empty cage, then fell to the bottom also. No lives 
were lost. The steel wheels of the loaded cage 
were, strange to say, not broken by the 200 ft. fall. 

By May 30, 1883, it was decided to tackle the great 
spring which had been blocked out in 1880. The 
iron door had to been broken through. An immense 
cavity was found behind, 60 ft. of roof having fallen 
in. From first to last 2000 cubic yards of earth 
were forced in through this door by the pressure of 
water behind. 

On October 10 the great spring burst in again in 
greater volume than before at the rate of 27,000 
gallons per minute, or 16,000 gallons per minute in 
excess of the pumping power, and drowned out the 
tunnel under the river. On October 12 a large 
pump broke, and caused the drowning out of the 
shaft and portion of tunnel served by it. On 
October 17 an unusually high tide occurred during 
the night, along with a furious south-west storm, 
causing a tidal wave 10 ft. higher than the highest 
hitherto known. This drowned out most of the 
works above ground, rising over the beds in 
many of the cottages of the low ground, put out 
the fires of some of the pumping engines, and 
poured into some of the shafts, imprisoning eighty- 
three men in the tunnel. These men escaped into 
a rising heading, and were rescued next day with 
much difficulty, the tunnel being half flooded. By 
this time the works were in the worst state since 
their opening, being in great part drowned out both 
above and below ground. 

When the great land spring burst in again the 
pumping plant available was one 35-in., two 28-in., 
two 26-in., three 18 in., and nine 15-in. pumps to 
work against it. But to compete successfully with 
it, the pumping power had to be doubled at a cost 
of 16,0001. Much delay occurred in purchasing so 
large an additional plant. The pumps gradually 
gained on the great spring till on October 30, three 
divers (including Lambert) succeeded in closing the 
iron door again ; and by November 3 the works 
were again pumped dry and the great spring blocked 
out again. By the end of 1883 a mile of continuous 
tunnel had been completed, and about a mile more 
was in various states in short lengths worked from 
a number of shafts, and the bottom heading under 
the river was complete. 

From January to September, 1884, good steady 
progress was made at all points of the tunnel except 
for a length of 300 yards in which the great spring 
was confined by head walle at each end. This spring 
was next dealt with (in July) by driving an addi- 
tional side heading 40 ft. north of the main tunnel 
to tap the spring higher. Also, as most of the 
water appeared to come from the little river 
Neddem, a concrete invert was built for four miles 
up the bed of the brook; this was ready by 
October 7. The spring being now diverted into the 
side heading, the main tunnel was fairly dried out 
by October 6, and by October 17 a heading was 
driven through effecting a continuous passage from 
shore to shore. To hasten on this short length 
(300 yards), it was broken up into four short lengths, 
which were worked with full gangs from both ends. 
On opening out the full-sized tunnel the course of 
the fissure containing the great spring was found 
to be singularly erratic where it crossed the tunnel. 
The final closing out the spring gave much trouble 
to the very last ; the brickwork was closed in on 
April 18, 1885 ; the pressure of the water on the 
brickwork was then 453 lb. per square inch. By Sep- 
tember trains began passing through, and the work 
appeared to be so nearly complete, all engineering 








difficulties having been apparently surmounted, 
thatthe contractor (Mr. Walker), who had been the 
heart and soul of the work for six years, left on 
September 7 for a change of scene in South America. 

Unfortunately the pressure of the water at the 
great spring which had been only 45$1b. per square 
inch in April rose in September to 57} 1b. per square 
inch ; this pressure caused the bricks to fly out 
= a reports, the water spurting right across the 

unnel, 

Mr. Walker having been telegraphed for, re- 
joined by December 14. Sir J. Hawkshaw decided 
then to pump the spring dry, so as to relieve the 
brick tunnel entirely of these dangerous pressures. 
A 29-ft. pumping shaft was sunk outside the tunnel 
into the great spring ; this was ready in June, 1886, 
and large pumps were erected in it. By July the 
spring was pumped dry, and the damaged brickwork 
made good by August. A large 40 ft. fan for venti- 
lation was started on August 31, and on Sep- 
tember 1 the line was opened for goods traffic, and 
on December 1 for passenger traffic, about fourteen 
years after work was commenced and about seven 
years after it had been taken up by Mr. Walker. 

A short description of the work itself may now be 
given. The whole work is 8 miles 26 chains in 
length, with a ruling gradient of 1 in 90, and 
carries a double line of 4 ft. | in. railway with 
steel rails. The tunnel itself is 7664 yards long and 
is lined with vitrified brick set in cement. The 
sides rise 7 ft. above rail level and carry a 26 ft. 
semicircular arch from 27 in. to 36 in. thick ; the 
sides rest on a brick invert from 18 in. to 36 in. 
thick ; a semicircular brick drain 33 ft. wide runs 
along this, and a 5-ft. brick barrel drain runs all 
along under the invert. There is a ventilating 
shaft at each end of the tunnel, one of 15 ft., one of 
18 ft. diameter, worked by a Guibal fan 40 ft. in 
diameter and 12 ft. wide, which may be run at 
sixty revolutionsa minute. There are five pumping 
shafts with pumps capable of lifting 66 million gal- 
lons daily, the maximum expected being 38 millions. 
The top of the tunnel is 145 ft. below high water, 
and 50 ft. below the river bed. When the works 
were in full swing there were employed 67 gangers 
and 3628 men. The brickwork was done by piece- 
work, all other work by day-work. There were 
763 million bricks used, whereof 28 millions were 
made on the works ; 36,800 tons of Portland cement 
were imported from Kent. Some 250 tons of tonite 
were used for blasting ; this was preferred to all 
other explosives. The maximum quantity of water 
pumped was 30 million gallons in one day ; in one 
year 24 million gallons were pumped daily (on the 
average), enough for the supply of Manchester. The 
whole water pumped would fill a lake of 9 square 
miles and 13 ft. deep. 

The first passenger train ran on July 1, 1887, 
since which no hitch has occurred ; a mile a minute 
has been a frequent speed of the trains. The relief 
to the traffic has been very great. The tunnel is a 
wonderful instance of traffic being developed by 
increased facilities for it, as early in 1888 the traffic 
through it was so great that it became necessary to 
divide it into lengths to be worked on the block 
system. 

The interest in the account of the work contained 
in the volume under notice is much enhanced by 
the personal element introduced. A chapter is 
devoted to a short account of the leading men who 
were engaged on the tunnel, and five excellent 
portraits on steel are given of the chiefs: among 
these the chief diver (Lambert) might, we think, 
have found a place. A short account of the author’s 
own professional career is given in the preface. 
The whole work is so modestly written as to bea 
most charming narrative. The author's opinion of 
the danger in this work and the mental strain 
involved for the chiefs, is worth quoting: “One 
subaqueous tunnel is enough for a lifetime.” 
oe book itself is rather an ate de m0 its 

e type, good r, numerous plates, and por- 
traits ine it pat na We hope, therefore, that 
a popular edition may be published, so that the 
many may read. 








THE CENTRAL INSTITUTION OF THE 
CITY AND GUILDS OF LONDON 
TECHNICAL INSTITUTE.—No. IV. 

By G. W. pz Tunzetmann, B.Sc. 
Tue PuysicaL DePaRTMENT—continued. 
Arter the students of the college have gone 
through the first year’s course of physics, described 
in the preceding article, they enter at the com- 








mencement of their second year on the following 
course of electrical technology. The whole of this 
course is taken by the students of electrical engi- 
neering, but, as it,is in the second year of their 
college work that the students begin to specialise, 
only portions of this course are followed by those 
who are preparing to become mechanical or civil 
engineers, or to devote themselves to some branch 
of chemical industry. This applies also to those 
who are following some branch of applied physics 
with other objects in view than that of becoming 
electrical engineers. But although the mechanical 
engineering students cannot devote the same 
amount of time to electrical technology as do the 
atudents of electrical engineering, the curriculum 
——- seven hours a week during the first 
half of the second session, and two hours a week 
during the second half to be devoted by the students 
of mechanical engineering to electrical technology, 
in view of the daily increasing employment of 
electrical apparatus in mechanical operations. The 
students of electrical engineering, on the other 
hand, spend several hours per week during their 
second year at engineering designing, and in the 
ess workshop, under Professor Unwin, as 
well as several hours per week at mechanies and 
mathematics under Professor Henrici. 

The time apportioned to electrical technology is 
spent in attending lectures on that subject, working 
exercises, experimenting in the advanced electrical 
and magnetic laboratories, and constructing experi- 
mental apparatus in the physics workshop. The 
nature of the course will be gathered from the 
following syllabus of the subjects taken up : 


ELxcrricaL TECHNOLOGY, 
Second Year. 

Winter Term.—The laws of electro magnetism, and of 
magneto - electric induction, and their application to 
various direct and alternate current dynamos and motors. 
Potential difference and characteristic curves of series, 
shunt and separately excited dynamos and motors. The 
electric measurement of the power given out by a dynamo 
or given to a motor, 

Governing dynamos to produce constant potential dif- 
ference or constant current. Governing motors to run at 
constant speed. 

Designing dynamos and motors to produce 
results. Effects of size, shape, character o 
winding. 

Spring Term.—The mechanical measurement of the 
power given to a dynamo, or given out by a motor, Gear- 
ing for connecting high aud low-speed machinery. 
Efficiency of dynamos and motors. 

Electric lamps, arc, and incandescent ; construction, re- 
gulation, testing, efficiency, life. 

Accumulators, construction, testing, storing capacity, 
“—, life. : 

he laws of self and mutual induction and their applica- 
tion to alternate current circuits, and to circuits with 
fluctuating currents. 

Summer Term.—Transformers, direct current, alternate 
current, testing, power, efficiency. 

The distribution of energy electrically. Practical use 
of transformers. Comparison of the various systems of 
distribution and their relative advantages. Electric light- 
ney the parallel, series, and parallel-series systems. 

lectric traction, with accumulators, with a stationary 
conductor. Absolute block. Telpherage. 

The absolute systems of electrical and magnetic units, 
the true and legal practical units. 

The construction, laying, and testing of submarine 
cables. The determination of the position of faults in 
land lines and cables. Simplex, duplex, quadruplex, and 
multiplex signalling on land lines. Combined telegraph 
and telephone systems. Simplex and duplex signalling 
through cables. 

The experimental work is carried out in the three 
electrical and magnetic research laboratories, which 
are provided with more delicate measuring appa- 
ratus than that contained in the laboratories for 
first year’s students; and in a dynamo room and 
laboratory for testing motors and dynamos. These 
laboratories are, for the sake of obtaining freedom 
from vibration, placed in thé basement of the build- 
ing, the three former being placed at the extreme 
south end, and the two former at the extreme north 
end, in order that the magnetic disturbances pro- 
duced by the dynamos and motors in the latter may 
affect as little as possible the delicate apparatus in 
the former. The position and general arrangement 
of these laboratories are shown in the plan, Fig. 1, 

age 422, and the details of the fittings of one 
of the electrical research laboratories may be seen 
in Fig. 12 on the next page. It is provided with 
many brick piers with stone slabs on the top for 
supporting apparatus. Although each of these 
piers rests on'a concrete foundation some 6 ft. below 
the level of the cement floor, which is itself some 
8 ft. below the level of Exhibition-road, the street 
running in front of the building, and although the 
piers are quite separate from the floor down to their 
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Fig. 13. Dynamo room, 
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MILLING CUTTER AND TAP GRINDER. 


CONSTRUCTED BY MESSRS. LOUIS STERNE AND CO., LTD., ENGINEERS, GLASGOW. 
(For Description, see Page 526.) 








ees) 


foundation, various devices have had to be tried to 
render these pillars comparatively free from thevibra- 


tion caused by the passing traffic. Blocks of india- 
rubber 3 in. thick inserted between the top of the 
brick pier and the stone slab resting on it, layers of 
lead placed between every two courses of brick, &., 
have led to only partial success. Sufficient freedom 
from vibration for most practical purposes has, how- 
ever, at length been obtained by making each of the 
brick piers in the form of a tube, filling them with 
cotton wool, and placing the stone slab on the top 
of this pillow of cotton wool. 

On the near pier in Fig. 12 (see opposite page) 
will be seen the interior of a modified form. of 
quadrant electrometer of far greater sensibility 
than is possessed by the ordinary form of Sir 
William Thomson’s quadrant electrometer, which 
latter is seen on its brick pillar at the farther 
corner of this room, while on the second pillar 
to the right is one of Thomson’s absolute elec- 
trometers, which has been in use for the past two 
inn in an investigation carried out mainly by 

. Sumpner, B.Sc., under the direction of the 
professor, to determine the law of variation of the 
sensibilities of each of these two quadrant electro- 
meters, and which is about to be communicated to 
the Royal Society. This absolute electrometer (of 
which the only other specimen in London is, we 
understand, in the collection of physical apparatus 
at South Kensington) was also employed in the recent 
absolute calibration of one of Thomson’s commercial 
electrostatic voltmeters measuring to 12,000 volts, 
which, combined with the electromagnetic calibra- 
tion of the same voltmeter carried out by Sir W. 
Thomson at Glasgow, led to the latest determina- 
tion of the ratio of the electromagnetic to the 








| electrostatic unit of electric quantity, the result of 
which was briefly communicated to the British 
Association at their recent meeting at Bath. 

The laboratory shown by Fig. 12 contains several 
high-resistance and low-resistance reflecting galvano- 
meters, some of which are very dead-beat, some with 
variable damping, and some ballistic, constructed from 
working drawings and specifications furnished to 
the makers. One of thegalvanometers nearly com- 
pleted has a resistance of over 400,000 ohms, com- 
bined with extremely high insulation of the coils, 
and will; it is anticipated, form one of the most 
sensitive, if not the most sensitive, galvanometer in 
the world. , For experiments requiring a constant 
high potential difference a large battery of silver 
chloride cells contained in a case seen to the left of 
the absolute electrometer is employed, while several 
sets of leads brought into the laboratory from the 
storage battery room enable currents of several 
hundreds of ampéres to be used when required. 

Each galvanometer or electrometer is kept fixed 
in position as well as its corresponding lamp and 
scale, so that no time need be lost in making 
adjustments when a measurement has to be made. 
Each piece of apparatus is not, however, as in 
the case of that in the junior electrical labo- 
ratory, which was described in the last article, 
used only for one experiment, since the second 
year’s students are taught to arrange the details 
of the experiments for themselves, and in some 
cases to construct in the physics workshop any 
small piece of apparatus that may be required in 
addition to the main measuring instruments for the 
carrying out of any special investigation. 

The dynamo room, a portion only of which is 
seen in Fig. 13, p, 524, is furnished with a Gramme, 
a Ferranti alternate current dynamo, and a Man- 
chester machine, which latter can be used as a 
series, shunt, long shunt or short shunt compound 
wound dynamo. These are driven by an 8 horse- 
power nominal semi-portable engine (constructed by 
Messrs, Marshall, Sons, and Co., Gainsborough) by 
means of coned shafting, seen at the back of the 
illustration, so that either the speed of any dynamo 
can be varied at will without affecting the speed 
of any other dynamo, or, what is equally important 





for the purpose of experiment, the speed of any 


one dynamo can be maintained quite constant irre- 
spective of variation in the speed of the engine, or 
the increased slipping of the belts, which necessarily 
occurs when the dynamo is made to produce a larger 
current, and therefore made to do more work, on 
the resistance in circuit being diminished. 

This arrangement of coned shafting, which 
transmits altogether some 25 horse- power, was 
constructed by Messrs, Allen Ransome and Co., 
of Chelsea, from the designs prepared by Pro- 
fessor Ayrton, in conjunction with his chief 
assistant, Mr. Mather, and from the remarks 
made by Professor Ayrton we understand that he 
considers much credit is due to Mr. Mather for 
the marked completeness of the fittings of the 
dynamo room and the adjoining laboratory. The 
engine ‘runs at a speed of 180 revoiutions per 
minute, and the pulley on the left-hand end of the 
upper shaft is driven from a belt on the flywheel at 
a speed of 360 revolutions per minute. Three cones 
formed of iron frames with wooden coverings are 
keyed on to this shaft and rotate with it. Similar 
cones are fixed in reversed directions on separate 
parallel shafts below, as shown, and these shafts are 
capable of avertical adjustment in order to tighten 
the belts. The ratio of the greatest and least 
diameters of the cones is such that the speed’ of 
the lower shafts can be varied in the proportion of 
about three to one. Two of these pairs of cones 
are of equal size and the third pair is somewhat 
smaller. 

When the gear is not in use the belt connectin 
each pair of cones passes over a separate coni 
loose pulley, which forms a prolongation of the 
smaller end of the upper cone of the pair but 
separated from it. This loose pulley is supported 
upon a separate sleeve carried by the framework to 
the left of the set of cones. This sleeve surrounds 
the shaft without touching it, so that the loose 
pulley is always at rest, and no wear of its boss 
occurs exceptat the moment when the belt is part] 
on the loose pulley and partly on the cone, whic 
only occurs at the starting or stopping of the respec- 
tive dynamo. 

When one of the lower cones is to be started, 
the respective handle attached to the vertical rod, 
one of which is seen at the middle of the back of 
the illustration, is pulled downwards. This presses 
the conical loose pulley against the smaller end of 
the upper cone, and the pulley with the belt on 
it begins to revolve. The handwheel is then 
turned, causing the guide (which passes between 
the two sides of the crossed belt at the place where 
they cross) to travel to the right and remove the 
belt off the loose pulley on to the cone; the long 
handle is now released, when the loose pulley stops 
rotating. 

The lateral travel of the guide, by means of 
which the crossed belt can be brought to any part 
of the cone, and the dynamo run at any s 
between certain limits, is effected by the stud which 
carries the guide working as a nut on the long 
screw, which is itself rotated slowly on turning the 
small handwheel. The object of placing the axis 
of this screw diagonally across the framework is to 
cause the guide to always touch the two sides of the 
belt at the place where they cross, and the fulfil- 
ment of this condition, combined with the pitch of 
the cones not being too great, removes all tenden 
of the belt to travel along the cones by itself. 
Hence, in spite of the gloomy predictions that Pro- 
fessor Ayrton received as to the probable ccnstant 
breaking of the belts from each portion of a belt 
riding on to the thicker part of each cone, no single 
belt has been broken during the two and a half 
years that the coned shafting has been in daily use. 

Each dynamo is geared either by means of a 
small belt, asin the case of the Ferranti, or directly 
by means of a spring with one of Rung’s pneumatic 
speed indicators, by means of which the speed of 
any dynamo can be at once read off on the indicator 
seen on the instrument table at the back to the 
right in Fig, 14, which will appear in our next 
article and which represents the adjoining room. 
Returning to Fig. 13 we see that the part of the 
apparatus geared to the dynamo consists of a 
tube open at both ends, the rapid spinning round 
of which creates a vacuum which is transmitted 
through the hollow axis on which the tube rotates 
and through a pipe under the floor to the indicator 
arrangement seen in the illustration of the adjoin- 
ing room. This indicator is merely a simple water 
manometer, the pointer being moved round by the 
motion up and down of the float. For use on board- 





ship where the motion would render a liquid mano- 
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meter impossible to be employed, it is proposed to 
utilise the elastic vacuum box arrangement fitted with 
one of Ayrton and Perry’s magnifying springs as 
shown at the Rvuyal Society’s soirée this year. Kung’s 
pneumatic speed indicator has the advantage that 
the indicator itself may be at any distance from the 
dynamo, and by means of a series of taps, any one 
of which may be turned on, the same indicator can 
be used to indicate the speeds of a number of 
dynamos, in succession. To assist the student who 
is regulating the speed of any particular dynamo, 
a Harding’s speed indicator, geared to the dynamo 
by a long narrow belt, is placed close to each of the 
speed regulating handles, and shows approximately 
the speed at which the dynamo is running. 

The power transmitted by the belt to any dynamo 
can be ascertained by the Hefner-Alteneck trans- 
mission dynamometer, which in the figure is seen 
in use with the Ferranti dynamo. 

In front of the engine there is a shallow pit con- 
taining a balanced cradle for supporting a dynamo 
which can be driven by a very short belt without 
introducing any pressure on the bearing of the 
dynamo. This method, devised by Professors 
Ayrton and Perry, of balancing a dynamo and 
hanging the weighted pulley of the dynamo in a 
very short belt driven by the flywheel of the engine, 
was described in detail in the Journal of the Society 
of Telegraph Engineers and Electricians for 1887, 
and reprinted at the time in the various technical 
periodicals. 

Wires are brought from the armature, and from 
the various parts of the field magnets, of each 
dynamo to a large mercury switchboard, which is 
situated behind the observer. To this switchboard 
wires are also brought from all the rooms and from 
all the batches of accumulators in the various rooms 
of the physical department. Thus the current 
from one or more dynamos or from one or more 
batches of accumulators can be sent to any room, 
or the accumulators can be coupled up in any con- 
venient way for the purpose of being charged with 
any of the dynamos at liberty, or any dynamo can 
be joined up so as to excite the field magnets of 
any other dynamo which also may be coupled up so 
as to be excited with any batch of accumulators. 
In this room, therefore, — is a complete control 
over all the more important current generating ar- 
rangements in the department. 





UNIVERSAL MILLING CUTTER AND TAP 
GRINDER. 

Tue machine we illustrate on page 525 is a universal 
milling cutter, tap, or reamer grinder. It consists, as 
shown, of a small emery wheel driven in such a manner 
that it can be moved about in any direction by the 
operator. It may be passed over the teeth of a milling 
cutter or any other object without interfering with the 
drive. The cutter to be ground is fixed on a stud at- 
tached to the small upright stand shown in position in 
our illustration. This stand is pivotted to the top of 
a compound slide rest in such a manner as to enable 
it to be swivelled to any position and there secured, 
while the rest itself enables the work to be moved 
either longitudinally or transversely. A small pillar ris- 
ing from the table of the machine carries an adjustable 
finger which secures the cutter while each tooth is 
being sharpened, To the jaw on the top of a screw 
rising from this pillar a sheet iron former may be 
fixed, and by guiding a pin attached to the spindle 
tube over the former the teeth of the cutter can be 
ground alike with great exactitude. By a simple 
arrangement the same pin can be made to scribe the 
shape required for the former on a blank of sheet iron, 
which can then be filed to the shape traced by the 
scriber. In order to carry out this operation the cutter 
is placed in position for grinding, and, after placing 
the blank and pin in position, the emery wheel is 
guided over one tooth when the shape required is 
drawn on the sheet iron, For grinding taps and 
reamers the milling cutter attachment is removed. 
This is the small upright stand which is bolted to the 
slide rest as explained, the nut by which it is attached 
being plaialy shown in our illustration. The we? and 
reamer attachment, which is shown by the lower block, 
is then substituted. The action of the machine will be 

uite clear from what we have said, and by aid of the 
illustration. The spindle tube is rigidly attached to 
the vertical pillar, and the work is slid along below 
the wheel. The latter is fed down to its work by 
means of the pillar screw. The slack of the belt is 
taken up by two pulleys coupler together, as shown, 
and the required strain is produced by a spring inside 
the tube on which they are mounted. 

This is one of the machines which was shown by 
the makers, Messrs. L. Sterne and Co., Limited, of 2, 
Victoria Mansions, Westminster, and Crown Iron 
Works, Glasgow, at the late Glasgow Exhibition. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a fairly steady 
tone in the pig-iron market last Thursday, and an average 
amount of business was done. Rumours of further tight- 
ness in the money market kept down speculation in the 
warrant market, ‘‘ bears” and ‘‘ bulls” alike agreeing for 
once to wait the announcement of the Bank rate. Prices 
opened somewhat firm in the forenoon, improving for 
Scotch warrants ld. per ton; but the close was the same 
as on the previous day. Cleveland iron was in small 
request, and closed 14d. per ton lower. Holders of 
hematite iron were firm, wal taieted were offering ld. B n0l 
ton higher than at the close of the preceding day. The 
closing settlement prices were—Scotch iron, 41s. per ton ; 
Cleveland, 33s. 3d.; hematite iron, 43s. 104d. per ton, 
Friday’s market was characterised by a rather firmer tone, 
more especially near the close, and all round an advance 
was made in prices—Scotch and Cleveland iron, each 
2}d. per ton, and hematite iron, 14d. per ton; and 
the settlement prices were, respectively, 41s. 3d., 33s. 
44d., and 44s. per ton. A large amount of business 
was done in the warrant market on Monday, and 
prices eventually became very firm, the close show- 
ing a decided advance on Friday’s closing quotations. 
Scotch warrants were 3d. per ton higher; Cleveland 
iron only improved 4d. per ton, but hematite iron rose 
3d. to 4d. per ton. here was a decided disposition to 
buy, as a belief was entertained by many that money 
would soon be cheaper. Those who purchased warrants 
on Friday afternoon, on the strength of an early decrease 
in the quantity of iron sent into store, congratulated them- 
selves on their foresight. A fully better inquiry for pig 
iron was reported yesterday morning, and a fair amount 
of business was done during the day, thereby imparting & 
more reassuring tone to the warrant market. The price 
of Scotch warrants advanced to 41s. 7d. per ton, but 
dropped to 41s. 54d. Before the close, however, there was 
a further advancs, and the settlement prices were— 
Scotch, 41s. 6d. per ton; Cleveland, 33s. 6d.; hematite 
iron, 44s. 54d. per ton. Some brands of makers’ iron were 
reported to be scarce—a circumstance which helped to 
impart a more hopeful tone to the market. Summerlee 
No. 3 iron was advanced in price ls. per ton. There 
was again an improved feeling in the pig iron market 
to-day, a further advance of 24d. per ton in the price 
of Scotch iron being reported in the forenoon. 
Cleveland and hematite warrants also rose in_ price. 
The close in the afternoon was—Scotch, 41s. 114d. cash 
sellers, and Cleveland and hematite iron, 33s. 114d. and 
44s, 10d. per ton respectively. The forward demand for 
pig iron continues to be on a limited scale, but there is 
a very marked briskness in the home consumption. 
Amongst the founders there was some slackness here and 
there, but some good contracts have recently been secured, 
and increased confidence has been inspired. The number 
of blast furnaces in actual operation is still 80, as com- 
pared with 34 at this time last year. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 6033 
tons, against 13,594 tons in the corresponding week of last 
year. They included 1877 tons to the United States, 
170 tons to India, 855 tons to Australia, 300 tons to Hol- 
land, 200 tons to China and Japan, smaller quantities to 
other countries, and 1384 tons coastwise. Italy in the 
same week last year took 4307 tons. Up to last Satur- 
day, from Christmas, 1887, there had been shipped 388,316 
tons, while in the corresponding period of 1886-87 the 
shipments amounted to 367,904 tons: so that there is an 
increase of 20,412 tons this year. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 1,029,490 tons yesterday afternoon, as compared with 
1,027,513 tons yesterday week, thus showing for the week 
an increase of 1977 tons. 


Engineering in the Argentine Republic.—An ordinary 
fortnightly meeting of the East of Scotland Engineering 
Association was held in Edinburgh last night--Mr. J. B. 
Bennett, president, in the chair—when Mr. George 
M. Lees read a paper on ‘‘ Engineering in the Argentine 
Republic.” He remarked that it was only since 1880 that 
the country might be said to have been in a settled state. 
There was probably no country in the world whose in- 
dustry had made such rapid strides within recent years, 
As bearing on engineering, the physical features of the 
country were dealt with at length, and as showing the 
flatness of the country the author stated that a railway 
had recently been laid, of which 211 miles are without a 
bridge other than a culvert, and without a cutting or em- 
bankment of over 14 metres. Railway work formed the chief 
engineering business of the country. The first railway 
was opened in 1857, and there are now 4500 miles of 
railway, with extensions and proposed extensions in 
all directions. The railways are very much in the 
hands of British capitalists, and the abnormally high 
dividends have become a cause of complaint on the 
part of the Argentines. A Government report of 
this year points out that these dividends, instead of being 
taken off to England to such an extent, should be more 
largely devoted to improving the general facilities of 
traffic. All the towns in the Republic are largely, if not 
well, supplied with tramways. In Buenos Ayres the 
proportion of the people who use tramways is larger than 
in any other town in the world. The longest tramway 
yet laid is being constructed there to take in the outlying 
towns. It will be 370 miles in length. The cars will be 
drawn by horses, and the seats will be convertible into 
beds. Owing to the scarcity of stone, brickmaking is an 
important industry, and, on account of the high price of 
coal, the kilns are on the most economical system and the 
machinery of the most improved description. In con- 
elusion, Mr. Lees said that the Republic offered great 
inducements to engineers from this country. British 
engineers had almost all their own way, and an engineer 





from this country had a great advantage in the help of 
his compatriots, which, however, could not in the same 
degree be afforded to those of any other trade or pro- 
fession. 

Royal Society of Edinburgh.—A meeting of this Society 
was held on Monday afternoon, when the annual election 
of office bearers took place. Sir William Thomson was 
again elected President of the Society, and the new vice- 
president was Dr. Thomas Muir, mathematical master of 
the High School, Glasgow. This honour has been well 
earned by Dr. Muir. He is the author of numerous 
papers in the Transactions of the Society, and a year or 
two ago he was awarded the Keith medal in recognition 
of his important scientific researches. Amongst the new 
additions to the Council there was Professor Ewing, of 
the Chair of Engineering, University College, Dundee. 


Royal Scottish Society of Arts.—The second meeting of 
the new session of the Royal Scottish Society of Arts was 
held in Edinburgh on Monday night, Mr. F. B. Imlach, 
President, in the chair. Mr. William Bruce read a paper 
describing improvements in traps, disconnecting cham- 
bers, and drain pipes. 


The Tay Bridge in the Recent Storm.—The reports as to 
the steadiness with which the Tay Bridge withstood the 
force of the recent gales have been confirmed in the 
strongest possible manner by the engineer in charge of 
the bridge. In his report to the railway authorities in 
Edinburgh, he states that the bridge withstood the shocks 
of the gale without shake or tremble. During the most 
violent period of the gale—between nine and ten o’clock 
on the morning of Friday, the 16th inst.—there was no 
perceptible difference in the stability of the structure, not 
even when trains were passing and the wind had all the 
advantage which it could possibly get. 


New Shipbuilding Contracts.—It is understood that the 
order for three Canadian Pacific steamers referred to in 
last week’s ‘* Notes” has been placed with the Fairfield 
Shipbuilding and Engineering Company. They are to 
have engines of great power to attain a high rate of speed, 
and they are intended for trading between Vancouver 
and the East. It is reported that the British India Steam 
Navigation Company, of Glasgow, have placed an order 
for two steamers with the Ailsa Shipbuilding Company, 
Troon. Messrs. Hawthorn and Company, Leith, have 
secured an order to build five small steamers for the Ad- 
miralty. 

Scotch Coal Shipments.—The shipments of coal from the 
various Scotch ports for the present year up till last 
Saturday amounted to about 4,460,000 tons, as compared 
with about 4,030,000 tons in the corresponding period of 
last year, so that there is an increase this year of about 
430,000 tons. The increase has been greatest at Glasgow. 
The returns for Bo’ness and Grangemouth also show a 
considerable increase; at Burntisland Dock, however, 
there has been a very marked falling-off in the shipments, 
practically 100,000 tons. The competing port of Methil 
seems to have taken away a large portion of the Burnt- 
island trade in coal shipping. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held in Hamilton last Thursday night. Mr. J. 
M. Ronaldson, President, occupied the chair. A paper by 
Mr. David M. Mowat, which was read at the preceding 
meeting, on ‘*‘ Haulage by Self-Acting Endless Chains,” 
gave rise to an interesting discussion, and the author was 
accorded a vote of thanks for his contribution. Another 
paper, also read at the preceding meeting, on ‘‘ The Air of 
Coal Mines,” by Dr. T. G. Nasmyth, Cowdenbeath, was 
discussed at great length, the conclusion come to being 
that, relatively, mining was a highly healthy occupation. 
An elaborate paper was read by Mr. Hugh Johnstone, 
Assistant-Inspector of Mines, descriptive of ‘* Longwall 
Working in the Edge Seams at Niddrie Collieries, Mid- 
Lothian.” The discussion of the paper was postponed till 
next meeting. - 

The Falkirk Moulders’ Strike.-—This unfortunate strike 
still continues, and a nuraber of the men have left for 
Glasgow, Dalkeith, and other places where there are 
openings for moulders, 


Shipyard Appointment.—Mr. Charles H. Reynolds, 
naval architect and manager to Messrs. D. and W,. 
Henderson and Co., Meadowside Shipyard, has recently 
been appointed to the post of manager-in-chief of Messrs. 
Armstrong, Mitchell, and Co.’s Shipbuilding Yard at 
Low Walker, Newcastle-on-Tyne. 





Exxorric TRAVELLING JIn CrRANE.—A very successful 
electric travelling jib crane has been constructed by 
Messrs. Crompton and Co., Limited, of Chelmsford, for 
Messrs. Hermann and Co., Dod-street, Limchouse. The 
crane travels on a high gantry, partly on the tops of 
buildings, and wililift 15 cwt. It will raise 10 cwt. at the 
rate of 80 ft. a minute, and will travel along a curved 
track at the rate of 80 ft. a minute. The power is supplied 
by an electro-motor which always runs in one direction, 
taking a current which varies between 23 and 50 amptres 
(with an electromotive force of 100 volts), according to 
the work which is being done. On the motor spindle isa 
paper friction pulley which runs in contact with a flat 
pulley, and can be forced against it by a screw. The 
second pulley is on a shaft, from which the motion is 
transmitted by wheels and clutches to the winding drum, 
the travelling wheel and the slewing gear. The crane 
does its work very efficiently, and has the great advantage 
that it involves no danger of fire. The premises are used 
for the storage of timber, and hence a steam crane is quite 
inadmissible. The current is supplied from a factory 
belonging to the same owner, situated a couple of hundred 
yards away, and is conveyed by overhead wires, 
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NOTES FROM THE SOUTH-WEST. 
Cardiff.—Considerable activity still prevails in the 
steam coal trade; the best qualities have made 11s. 9d. 
to 12s. 6d.; second-class coal, 103. 9d. to lls. 6d. ; and 
best Monmouthshire, 10s. 6d. tolls. per ton. The house 
coal trade has continued firm, and prices are now 33. per 


ton higher than they were twelve months since; No. 3] 


Rhondda has made 10s. 9d. to 11s. per ton. Patent fuel 
has ruled firm, and Spanish iron ore has been in g 
demand. The manufactured iron and steel trades have 
shown little change ; heavy section steel rails have made 
4l, to 41. 53.; and light section ditto. 4/. 17s. 6d. to 5U. 53. 
per ton. 


The Mumbles.—Application is to be made to Parliament 
next session for a Bill for the improvement of the 
Mumbles, The scheme includes a railway in the parish 
of Oystermouth, commencing by a junction with the 
Oystermouth railway or tramway, about 10} chains north- 
ward of the present Oystermouth station, and terminating 
near high-water mark, about 13 chains to the south-east 
of the Mumbles lifeboat-house. It is also ia contempla- 
tion to erect a pier and pierhead with rails in connection 
with the railway. 


Ogmore Dock and Railway Company.—Lord Dunraven 
has agreed to accept the chairmanship and Colonel North 
the vice-chairmanship.. 


South Wales Institute of Engineers.—A meeting of this 
Institute was held at Cardiff on Thursday. Mr. T. H. 
Bayley read a paper on the subject of endless rope 
haulage, in the course cf which he emphasised the im- 
portance of considering yen subjects by mining com- 
munities, seeing that the coal lying near the surface had 
been so completely worked in most of the large coalfields. 
The two most important things in underground hauling 
were the gradient and the friction of the vehicle with the 
load. He then went on to deal with the endless rope 
system as at present laid downin the Duffryn Colliery at 
the Plymouth Works, near Merthyr. Here the rope was 
carried under the trams. Very wide roads were needed 
to accommodate the large trams used in South Wales. 
With an engine of 18 horse-power indicated, there were 
fifteen empty trams, the rope travelling at about 2300 
yards per hour. Mr. W. Galloway read a paper on sink- 
ing operations at Llanbradach, illustrated with plans and 
drawings. The sinking at Llanbradach had, he stated, 
been carried out by the Cardiff Steam Coal Collieries 
Company (Limited), to win and work the well-known coal 
of the district. 


Nantyglo and Blaina Iron Works Company (Limited).— 
The report of the directors of this company for the year 
ending August 31, 1888, states that the net amount re- 
ceived during the year for royalties and wayleaves was 
31,027/., to which may be added 32277. for rents from 
land and houses and other sources of income, making an 
aggregate of 34,254/. Out of this balance, the directors 
recommend, after payment of interest on debentures, a 
dividend upon the 8 per cent. preference shares, at the 
rate of 3 percent. per annum, leaving a balance of 1423. 
to be carried to the credit of 1888 9. The output of coal 
from the company’s lands for the year ending August 31, 
1888, was 1,295,273 tons, as compared with 1,287,155 tons 
in the year ending August 31, 1887 ; 1,187,655 tons in the 
year ending August 31, 1886; 1,187,369 tons in the year 
ending August 31, 1885; and 1,162,453 tons in the year 
ending August 31, 1884. The company has long since 
discontinued the manufacture of iron, 


The Bute Docks.—By a Bill promoted by the Bute Docks 
Company, it is proposed that the Taff Vale Railway Com- 
pany shall take over all the rights and privileges of the 
Docks Company, and shall regulate, collect, and transmit 
traffic destined for the two companies or either of them. 
The Taff Vale Company are to supply all the necessary 
plant, and have the collection, levying, and distribution 
of the rates, tolls, and income of both undertakings. The 
notice further stipulates that the Bute Docks Company 
shall be authorised to lease, either in perpetuity or for a 
limited period, the whole of their undertaking to the 
Taff Vale Railway Company, and to give the latter com- 
pany the power to take this lease for such consideration 
and period as may be agreed upon or prescribed by the 
Bill. Such an agreement, if ratified by Parliament, is 
expected to prove advantageous to shippers, as, with the 
railways and docks under the control of one company, 
there will necessarily be a great saving of time and labour, 
which may probably lead to a reduction of the present 
rates. It is understood that the Barry Dock and Rail- 
ways Company wi!l strongly oppose the Bill. 





“THe New Gas.”—An apparatus for making gas from 
gasoline, is being exhibited at 6, Lombard-court, London, 
the inventor being Mr. F, J. Lothammer, of Paris. The 
hydrocarbon is kept at a certain level in the carburetter 
by an arrangement of the bird fountain type, and air is 
forced through it in a state of fine division, and in its 
passage it becomes charged with thegasoline, It is stated 
that ‘‘ the new gas is a thorough combination of hydro- 
carbons with a suitable carrying agent obtained exclu- 
sively by physical principles; it is absolutely homo- 
geneous, being a definite simple substance. It is there- 
fore not the result of a mixture of air and vapour, as 
produced by the old and well-known carburators work- 
ing exclusively through a contrivance without sufficient 
pressure so as to avoid dangerous condensations. Thus, 
they entirely failed to transmit their so-called gas to any 
great distance ; the mixture produced was not homu- 
geneous and its pressure irregular. The new gas realises 


an economy of at least 50 per cent. on light, heat, and 
motive power, taking the price of coal gas to be 3s. per 
1000 cubic feet.” : 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was not quite so large as it has been of late, 
but inquiries were more numerous, and prices were alittle 
rmer. Telegrams from Glasgow reported a slight im- 
provement in prices in the Scotch centre, and this had 
the effect of strengthening the hands of holders in the 
Cleveland district. Makers here decline to do business 
for No. 3 Cleveland pig iron under 34s, per ton. Buyers 
have been anxious to purchase at 33s. bd. during the past 
few days, but merchants refused to take less than 33. 9d. 
Business generally is better, and prospects are more 
cheering. On Monday night Messrs. Connal and Co., 
the warrant storekeepers, had in stock at Middlesbrough 
249,062 tons of pig iron. This is a decrease on the week 
of 462 tons. In Glasgow Messrs. Connal and Co. now 
hold a stock of 1,029,490 tons, There is greater activity 
in the manufactured iron trade, and most of the works 
have orders on hand which will keep them in full swing 
for the next few months. Prices are better, and the 
tendency is upward. In the steei trade there is as much 
briskness as ever, and better prices are being obtained. 
There are now some large orders in the market, and some 
of the establishments are supplied with contracts which 
will occupy them during the greater part of next year. 


Engineering and Shipbuilding.—Engineers and ship- 
builders are as busily employed as ever, and are likely to 
continue in this satisfactory state for some time to come. 
During the past week a number of very fine steel and 
iron steamers have been launched from the northern 
rivers and others are fast approaching completion. The 
shipyard men in the Hartlepools intend giving notice at 
an early date that at the beginning of next year they 
will demand an increase of 124 per cent. in their wages. 
They state that last June they accepted a 5 per cent. 
increase on piecework and 1s, 6d. per week on time wages, 
a promise being given at the time that a further advance 
would be conceded when circumstances permitted. The 
men consider that this time has now arrived, and notice 
will be given. 


The Coal and Coke Trades.—There is a good steady de- 
mand for all kinds of fuel and prices are firmer. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Improvement in the Heavy Trades.—The most notice- 
able feature of the week is the improvement in the heav 
iron and steel trades. Owing to the action of the Midland 
ironmasters in refusing work during the past week, there 
has been a large accession of orders in this direction, par- 
ticularly for best bars and sheets, and prices are rising all 
round. The local ironmasters are declining to book for- 
ward at ruling rates, and a stiff advance in prices is 
expected immediately after the Christmas vacation. 
Owing to the demand for best Yorkshire pig iron, it is 
thought that in the course of a few weeks, some more 
of the idle furnaces will be blown in. Exceptional prices 
are now being paid for best qualities of bar and sheet iron 
for rapid delivery, and orders are accompanied by in- 
quiries which indicate a large acceszion of work imme- 
diately. Inthe Bessemer steel department makers are 
this week assuming a specially stiff attitude, and have 
raised quotations to 4/. 17s. 6d. per ton for guaranteed 
qualities, although up to 5/. 5s. is asked for scrts contain- 
ing extracarbon. Advices which are coming in show that 
agents have heavy inquiries, both on home, colonial, and 
Continental account. 


Smoke Consuming Apparatus.—In Sheffield, steps have 
been taken by the authorities to, if possible, abate the 
smoke nuisance. Offending parties have this week pleaded 
before the Sheffield bench that there arenosystems known 
by which smoke consumption can be combined with 
economy; in fact, the smoke consumption means the 
lowering of the steam productive power of the furnaces. 
The only remedy suggested, and so far proved before the 
Sheffield bench, is that ‘‘ more boiler room” is the only 
way by which the smoke nuisance, so far as users of 
steam power are concerned, can be prevented. Mr. Sayer, 
the deputy town clerk of Sheffield, is rather incredulous 
on the point, and the manufacturers who have been sum- 
moned this week for disregarding the smoke bye-laws, as 
well as himself, would possibly be happy to have a few 
words of advice from experts on the subject. Some of the 
manufacturers of the town have gone so far as to plead 
the smoke consuming apparatus are, as a rula, a failure. 


Government Orders.—It cannot be denied that the manu- 
facturers of Sheffield who have specially laid themselves 
out for Government work, have, when taken all round, 
made asuccess, Thinking to compete with Whitworth 
and Armstrong, three or four of the larger companies 
put down plant, at enormous cost, in order to supply 
ordnance of heavy calibre complete, but they ed 
not been particularly encouraged. One good order has 
been “ nailed,” to use the words of a managing director, 
but there appears a disposition on the part of the Ordnance 
officials to treat the claims of Sheffield producers of heavy 
ordnance with suspicion. In the armour plate depart- 
ment the rolls that for months were turning ont corru- 
gated boiler tubes are again engaged on armour-plate roll- 
ing, and if advices are to be trusted, some very heavy 
lines in this direction are forthcoming from the Admiralty, 
and the two great local producers will perhaps divide the 
work. It is a noticeable fact that neither of the armour- 
plate manufacturers here divulge the prices paid to them. 

The Proposed Sheffield Ship Canal.—There can now be 
no mistake as to the genuine intentions of the promoters 
of the Sheffield Ship Canal. Practically the course of 








the canal will be by Sheffield, Tinsley, Keadby, and 
Goole, However, the titled landowners of the district 
through which the canal will pass are putting their hands 
in their pockets, and paying to the guarantee fund for 
preliminary expenses. The costs of obtainirg a Bill, if it 
can be secured, are now guaranteed. It is expected that 
there will be a stiff opposition, as the canal company seek 
to take over the canals now in posseesion of the Man- 
chester, Sheffield, and Lincolnshire Railway Company, 
through the holding of which that company has a certain 
monopoly of trade. The manufacturers of heavy goods 
will also support the canal scheme, 


Coal.—There is a diminution in the output of steam 
coal to the Yorkshire ports, but the demand for house 
coal is on the increase. Prices at the pit banks are as 
follows: Best steam hards, 7s. 6d.; softs, 8s. ; slack 
3s. 6d. to 4s. 3d. ; house coal Silkstone, 8s. 9d. to 9s. 6d. ; 
nuts, 7s. to 7s. 9d. ;"slack, 4s. to 5s. 3d. Coke is in quick 
request at 11s. to 13s. 9d. 





New Harsour ror Tuurso.—A Bill is to be introduced 
in the coming session of Parliament to authorise the 
construction of a new harbour in Thurso river. An 
attempt was made twelve years ago by a limited com- 
pany to obtain an Act of Parliament, but in consequence 
of opposition by the Caithness Flagstone Company, the 
Bill was thrown out. In the present Act it is sought to 
incorporate a body of trustees elected from the various 
existing authorities to construct and manage the harbour. 
Plans have been prepared by Mr. James Barron, 
Wick, and comprise on the west side of the river a break- 
water, retaining wall, jetty, slipway, and quay, and on 
the east side a breakwater or groyne, and quay; it is 
also proposed to deepen the entrance and area of the har- 
bour to a depth of 4 ft. below low-water mark of spring 
tides. It is expected that the cost of the works propor 
will not exceed 20,0007. 


Mr. Joun Cottins, F.C.S., F.I.C., F.G.S.—We regret 
to record the death, on the 28th of August last, of Mr. 
Jobn Collins F.C S., F.1.C., F.G.S., of Messrs. Collins, 
analytical and metallurgical chemists, Bolton, near Man- 
chester. Mr. Collins was torn in 1832 at Darton, in 
Yorkshire. He was educated at Chester College, and-to 
the late Rev. Arthur Rigg, M.A., Mr. William Crookes, 
F.R.S., and South Kensington, he was indebted for his 
scientific training. He commenced his professional life 
as chemist to the Bolton Iron and Steel Company, 
where he worked out toa successful issue the Siemens- 
Martin and Bessemer processes. He devoted himself 





Y | almost entirely to metallurgical matters, and he was at 


one time mavager of the steel department of the Bowling 
Iron Cc mpany, Limited, Yorkshire. He, however, gave 
this post up and returned to Bolton to continue his private 
practice in associaticn with his son, Mr. Walter H. Col- 
lins, F.C.S. His excellent knowledge of chemistry and 
his practical intimacy with metallurgical and trade pro- 
cesses generally, soon secured him a large practice; and 
his opinion on patents, new operations, and so forth was 
largely sought after. His experience in litigation was 
very extensive, and as an expert witness he was a familiar 
figure in the law courts and committee rooms. He was 
the author of many papers on scientific and metallurgical 
subjects, and he conducted a series of most elaborate ex- 
periments on the corrosion of steel and iron plates, and 
another series on the relative heat conductivity of steel 
andiron. Those who were intimate with him will find 
it difficult toname a man more equally or usefully accom- 
plished. He had read deeply, and had observed men and 
manners in many countries. 





New BripGE OveR THE River Tay.—A new bridge 
constructed over the River Tay near Murthly Station on 
the Highland Railway, and about eight miles north of 
the city of Perth, was formally opened for traffic on 
Saturday. The bridge, which is named Victoria Bridge, 
in commemoration of the Queen’s Jubilee, is in substitu- 
tion of a ferry, and has been erected at a cost of 4700/., 
raised by public subscription. It is handed over to the 
Road Trustees free of debt. The structure was designed 
and made by Messrs. William Arrol and Co. at their 
Dalmarnock Iron Works, Glasgow. It is 414 ft. long and 
21 ft. Gin. centres of girders. The bridge is supported on 
sandstone abutments with granite blocks for the girders, 
and in the centre of the river, 137 ft. distant from the 
abutments, there are built stone piers on steel caisson 
foundations. The distance between the two piers is 
140 ft. The caissons are rectangular on plan, with rounded 
ends. They are made of }-in. steel plates, stiffened with 
braced frames, and are 29 ft. by 7 ft. 6in. The depth in 
one instance is 16ft., and in the other 13ft., both 
reaching the water level. The caissons were sunk 
oy the ee process, and were afterwards com- 
pletely filled in with concrete and masonry similar 
to the abutments, built to a height of about 14 ft. 
above the water level. he masonry tapers from 
27 ft. Zin. at the top to 28 ft. at the bottom, and the 
width is from 55 ft. 8in. to 60 ft. 6 in. On the piers there 
are pilasters formed of } in. steel plates, stiffened with 
angle and tee iron, and having a cast-iron ornamental 
cap. The lattice girders built on the masonry of the 
pier are steel, 11 ft. 2 in. deep, with top and bottom booms 
of box section braced in double triangulation. There isa 
tubing handrail running the whole length of the bridge. 
The roadway is composed of steel floor beams at 10 ft. 
8in. centres, having a depth of 2ft. On the top of the 
beams is laid trough flooring of y; in. stamped plates. The 
troughing, it may be stated, is similar to that adopted in 
the smaller spans at the Tay Bridge. On the top of the 
troughing concrete is laid to an average depth of about 
9 in. and the surface finished with metal. e bridge is 
certainly a great convenience, 
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HORIZONTAL COMPOUND ENGINE AT MESSRS. WHITBREAD AND CO.’S 


BREWERY. 


CONSTRUCTED BY MESSRS. SIMPSON AND O0., LIMITED, ENGINEERS, LONDON. 
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In a recent issue (see page 86 ante) we illustrated an 
engine which was erected in the year 1785 at the 
brewery of Messrs. Whitbread and Co., in Chiswell- 
street, Finsbury. This engine was removed quite 
recently, and was replaced by one constructed by 
Messrs. James Simpson and Co., Limited, of 
Grosvenor-road, Pimlico, S.W., under the super- 
intendence of Mr. E. A. Cowper, consulting engineer 
to Messrs. Whitbread and Co. Mr. Cowper specified 
one of his well-known type of engines with a ‘hot 

ot” in between the two cylinders, similar engines 

uilt by Messrs. Simpson and Co. to his specification 
having proved so successful both in steady and easy 
running and in economy of steam ; two engines of 
about the same size as the one we illustrate on our 
two-page plate and on the present and opposite pages, 
have been supplied to Messrs. De La Rue and Co. for 
their printing works, where regularity in speed is of the 
greatest consequence ; and we have already illustrated 
one of the two engines supplied to Messrs. James 
Gibbs and Co. (vol. xxvi., page 422), and also those 
supplied to the Kimberley Water Works Company for 
South Africa (vol. xxxiii., page 207). 

A general arrangement of the engine is shown on 
the opposite page, the bed-plates being raised above 
the floor on beds of polished red granite. 

The cylinders are 14 in. and 21 in. in diameter, and 
the stroke is 2 ft. 6 in. ; the cranks are fixed on to one 
crankshaft at right angles to each other; on the same 
shaft there is, in addition to the flywheel, an iron spur 
pinion ing with a mortise wheel on the main 
shaft, which is carried by the A frame shown in the 
general arrangement, the speeds of the engine and 
shaft being 60 and 46 revolutions per minute re- 
spectively. The cylinders are jacketted with steam 
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at boiler pressure, the jackets being cast in one with 
the liner (Fig. 6). The steam distribution for each 
cylinder is effected by a slide valve with an expansion 
valve behind it, the latter being adjustable by hand 
whilst the cage is at work (Figs. 2 and 8). The 
exhaust from the high-pressure cylinder passes through 
a ‘‘Cowper’s hot pot” (Figs. 9 and 10) on its way to 
the low-pressure cylinder. By this means the steam 
is thoroughly warmed up, the ‘“‘hot pot” being 
jacketted with boiler steam. Valves and pipes are 
arranged on the receiver for fresh steam of a low 
pressure to be admitted into it at starting, 

The exhaust pipe from the high-pressure cylinder is 

rovided with a branch so that the exhaust steam can 
turned into the atmosphere when desired (Fig. 1). 
The low-pressure exhaust can go directly into the jet 
condenser shown in Fig. 15, or be exhausted into the 
evaporative surface condenser placed on the roof. 
The jet condenser is provided with one of Mr. 
Cowper’s very efficient conical injection valves, as 
shown. 

The air-pump (Figs. 11 and 12) is a double-acting 
water-piston pump, driven by a prolongation of the 
low-pressure piston-rod ; one of the valves is shown in 
Fig. 13. The discharge from the hotwell goes into a 
tank under the floor, from which the feed pump 
suction is taken. 

There is a throttle valve for each cylinder worked 
from the Porter governor, the valves being carefully 
balanced so as to have a quick control on the speed 
of the engine. 

The feed and circulating pumps (Figs. 17 to 19) are 
single-acting pumps driven by the high-pressure 
piston-rod, which is carried through the back cover of 
the cylinder ; they are both in one casting. For sup- 
plementary feed and circulating pumps two Worthing- 
ton pumps have been provided, coupled up to the same 
suction and delivery pipes as the pumps on the engine, 
We give also two pairs of indicator cards, one set 
taken when the engine had its ordinary work on, and 
one when it was running light. 

All the details of the engine are carefully worked 
out and excellently finished in Messrs. Simpson’s usual 
way, the bearing surfaces all being very ample. Com- 
pared with many engines the speed is low, being only 
60 revolutions per minute, but for brewing it is 
nece: to run no risks; and everything has been 
done to insure continuous working and absolute im- 
munity from breakdowns. Everything is in duplicate, 
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each cylinder being able to be worked independently. 
Steam for the engine can be supplied from a boiler 
beside it, or from one some 100 yards away, ; and to 
insure dry steam a Boys and Cunynghame’s centri- 
fugal separator has been fixed near the engine and 
fitted with an automatic arrangement for keeping 
itself clear of water. 

In building the foundations for this engine great 
care had to be taken not to disturb the existing build- 
ings, and, owing to the treacherous nature of the 
ground, it was necessary to go down to a great depth 
to obtain a sure foundation. All the underpinning, 
and also the new foundations, were successfully 
carried out by Messrs. Whitbread’s own staff. 








THE MACHINE GALLERY ; PARIS 
EXHIBITION. 

THE illustrations on Pose 582 give some idea of 
the most important building on the Champ de Mars— 
the great Machinery Hall—which occupies nearly the 
whole width of the inclosure, and is parallel to the Ecole 
Militaire. We have already published detailed en- 
gravings of this vast building (see ENGINEERING, 
vol, xlv., pages 412 and 537). It is 374 ft. span and 
1378 ft. long, and the roof is carried by 20 arched 
ribs jointed at the centre and the bedplates. Outside 
these ribs, and running the whole length of the build- 
ing, on each side, is an aisle with a gallery overhead 
that will be devoted to the exhibit of light machinery. 
The covering of this gallery will consist of a series of 
arches built at right angles to the longitudinal axis of 
the gallery. From the ridge down to the top of these 
arches the roof will be filled in with glass, and 
the covering and side of the aisles will also be 
glazed, so that the hall will be well illuminated. It 
is to be feared that the vastness of the building will 
dwarf its contents; certainly even the largest exhibit 
will look small compared with the dimensions of the 
roof. The upper engraving shows the large domed 
vestibule, of which there is one at each end of the 
Machinery Hall, connecting it with the galleries of 
the Industries Diverses. 








Brrza0.—The harbour of Bilbao is being improved at a 
heavy cost. To reimburse the Spanish Government it is 
proposed to impose an export duty of 1s. per ten upon 
all minerals leaving the port. 
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BREAKDOWNS OF MARINE ENGINES. 
To THe Epiror oF ENGINEERING, 

S1r,-—I would like, with your permission, to reply to 
the letter of your correspondent “‘ Verax,” in your last 
week’s issue. Having been with various three-crank 
triples (which are the modern marine engines), and lately 
third eogineer with engines of 22,000 indicated horse- 
power, 1 banish the blush of modesty which has a ten- 
dency to rise to my cheek as I read that ‘‘ Verax” is ‘‘an 
old watchkeeper.” Well, I start with the assertion that 
the governor as at present fitted to the ‘‘ modern marine 
engine” is absolutely useless for the purpose for which it 
issupplied. Permit me to touch the outline of the history 
of the marine engine governor, and thereby to show that 
my assertion is well founded. 

The earliest marine engine of any practical success 
was essentially a land engine placed on board a_ vessel 
and connected—instead of as on land to mill gearing—to 
@ propelling apparatus. With it came all its accessories, 
such as governor, flywheel, throttle valve, injection, and 
all the rest. The governor was doubtless, as it is on land 
yet, fairly useful. Times changed, however, and the two- 
crank compound engine elbowed out its single rival. 
The governor, however, managed to slip into the speci- 
fication, and the engineers, especially the chief, tried 
to make something of it, in some cases with partial success, 
and others (I think I can safely say most) with no success 
atall. It was always something, en ag to play with, 
and the “ fearful and wonderful” arrangements we used to 
make sometimes to try and persuade it to work—such as 
counterweights, india-rubber springs, &c.—would cause 
great amusement could they have been seen ‘‘ to scale.” 
About this time stories began to be common in places 
where engineers *‘ most do congregate,” of ‘‘standing by 
the throttle ;” this, too, when governors were fitted. I 
need explain this no further. Some people now fitted 
throttle’ valves in the exhaust pipes with poor results. 
The verdict, I think, of the governor as applied to the 
old two-crank compound engine, would be either ‘‘ a par- 
tial failure” or else a ‘* partial success.” 

The march of events has brought us to the triple-expan- 
sion three-crank engine, and here again the governor and 
throttle valve have somehow sneaked into the specification, 
but like all shams, they must either reform or else be 
stamped out. Obviously, if the governor connected to a 
throttle valve is only a partial success with a two-crank 
compound engine, it becomes a decided and absolute 
failure with a three-crank triple-expansion engine, the 
reason for which, I need hardly mention, is that the 
steam is only shut off, the high-pressure, the intermediate 
pressure, and low-pressure going ahead merrily regardless 
of the exhausted state of their companion. From the 
foregoing my opening remarks as to the governor as at 
present fitted being absolutely useless, become justified, 
and lest I should get into hot water with that estimable 
piece of mechanism, I will suggest to it ‘‘dissolve your 
partnership with the throttle valve. You can break it 
gently to him; tell him you have done what you can for 
him, but you can’t lead him any more; he must goashore ; 
then when he is well out of sight, make your overtures to 
the reversing engine; tell him you will undertake to keep 
him and his gear in good working order in all winds and 
weathers and during the senpent voyages, and, depend 
upon it, if you can hit it, you have a new and indefinite 
lease of seagoing life saan gor , 

remain, 


yours, &c., 
Barrow, November 27, 1888. G. 


B. R. 





“THE USES OF THEORY.” 
To THE Evitor or ENGINEERING. 

S1r,—The remarks of Professor Unwin (see page 517 
ante) upon the little chapter ‘‘ On the Safe Working Pres- 
sures for Cylindrical Furnaces and Flues,” in my annual 
report for 1887, lead me to think that both the object I 
had in view and the method I used to accomplish it have 
been somewhat misunderstood. 

The object was toconstruct an empirical formula which 
might be used ‘‘ as a guide, not as Stone? by the insured, 
to whom the reports are annually sent to enable them to 
calculate not the collapsing pressures, but the working 
pressures which experience had shown to be safe. The 
| mer therefore had to be simple in appearance and 
easy of application, as well as capable of giving approxi- 
mately correct results in all the various circumstances in 
which it was likely to be applied. The method used to 
obtain the formula was to caleulate the value of the con- 
stant C in the formula 


from the dimensions of insured boilers and from the pres- 
sures at which the boilers were insured, to notice the 
variation of C with boilers of various dimensions, and then 
to try and find some formula which would express this 
variation. Professor Unwin, however, describes the 
method in the following words, ‘‘ “Lis method is extremely 
unsatisfactory, for his formula does not agree with his 
own Table except in two selected cases. He assumes” 
(the italics are mine) ‘‘from an inspection of the Table 
that a flue 30 ft. long and 32 in. to 36 in. in diameter is 
safe when it gives a Fairbairn constant of 3,540,000, in 
which case the factor of safety is about3... Next he 
assumes that a very short flue 3 ft. Gin. long is safe with 
a constant of 100. He candidly admits that he does not 
take this number from his Table, in fact it is nearly pure 
guess.” Now I donot think this description is quite fair. 
In the first place the formula ought not to agree with the 
Table, because, as was prelate in the report, many of 
the boilers from which the Table was obtained were work- 


ing at pressures much below the full safe we pressures 


which the formula is intended to give. Therefore, if the 





formula had agreed with the Table it would not have 
given the pressures it was meant to give. 

In the second place I did not assume that flues 30 ft. 
long and 32 in. to 36 in. in diameter were safe when they 
gave acertain constant. I knew that these flues had with- 
out exception been proved by long experience to be safe 
when they were worked at such pressures as would give 
this constant. As to factors of safety I most carefully 
avoided all reference to the term, because its introduction 
would have implied a knowledge of the collapsing pres- 
gaa which the method get is wholly uncon- 
nected. 

I determined the constant for 30 ft. flues by taking the 
mean of six figures in the Table, which were themselves 
derived from the actual working pressures of a large 
number of boilers which have worked safely for many 
years with plain flues from 28 ft. to 30 ft. long, and from 
32 in. to 36 in. in diameter. And I used the constant so 
determined as one of the fixed points in the curve which 
the formula was required to represent, because the number 
of such flues is great and because the majority of them are 
at work in cotton and woollen mills, where the engines 
are generally fully burdened and where the highest pres- 
sures the insurance companies allow are generally main- 
tained. The constant derived from boilers of these dimen- 
sions is therefore of peculiar value, not only because it is 
the expression of a large number of recorded facts, but 
because it is also the expression of the very facts we want, 
if we wish to make the formula express the full working 
working pressure which experience has shown to be safe. 

Neither did I fix the constant for short flues by pure 
guess, although I did not take it directly from the Table. 
‘The reason I did not do so is that the trades which use 
small boilers generally use cheap non-condensing engines 
working at low pressures, with slide valves cutting off 
somewhere about the end of the stroke, and do not re- 
quire the full pressures the insurance companies would 
allow. In fact, a very great number of these small 
boilers are worked between 301b. and 501b., though quite 
fit—so far, at least, as the fireboxes are concerned—for 
70lb. or 801b, It was, therefore, necessary to deter- 
mine the constant for very short flues from a knowledge 
of the pressures allowed in cases where the full pressure 
was required, and from a knowledge of the pressures 
which long flues divided iato short lengths by Adamson’s 
flanged seams or Bolton hoops daily sustained with safety. 
Had I been able to go through the papers relating to the 
8000 boilers which formed the basis of the Table person- 
ally, and to select from the whole number of small 
boilers only those which were insured at the full pressure, 
for which they were fitted, the figures in the ‘lable re- 
lating to these boilers would have been different. But as 
it was impossible to do this, I was obliged in fixing the 
constant to give it on my own authority without the sup- 
port of the evidence I was able to adduce in the case of the 
long flues. This constant, however, is none the less based 
upon experience, and is very far removed from being a 
guess. 

In fact, as I took care to explain in my report, the 
formula purports to be the expression of experience ; it is 
this, but it is nothing more. It lays no claim to the 
dignity of theory, and it seems to me unkind of the pro- 
fessor to hold it up as an “interesting example of the 
wrong way of theorising.” I think also that if the pro- 
fessor’s remarks were Tort without comment, he might 
himself be misled in his own work by attaching a wrong 
meaning to the figures for short flues in the Table. 

Iam, Sir, your obedient servant, 
MICHAEL 
Manchester, November 28, 1888. 
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STEAM ENGINE EFFICIENCY AND HIGH- 
PRESSURE STEAM. 
To THE EpITorR OF ENGINEERING, 


Simr,—A short time since I called attention in your 
columns to the defective nature of a paper by Mr. W. W. 
Beaumont, read before the British Association and 
printed in your journal, and although the subject does 
not appear to have awakened any interest at the time, yet 
[ would ask your permission to return again to it as I see 
that gentleman is announced to read a paper on the same 
subject, viz., ‘‘Steam Engine Efficiency and High-Pres- 
sure Steam,” before the Society of Engineers on Tuesday 
next ; and I think it may be of interest to those of your 
readers who are members to examine somewhat into the 
matter. 

It is, in the first place, an astonishing thing to see the 
manner in which persons who have picked up a smatter- 
ing of this general subject of theory of heat engines, 
immediately appear to feel called upon to spread their 
—— discoveries abroad ; we do not find, for instance, 
a schoolboy who has just tackled his first quadratic 
immediately submitting a paper about it to Section A of 
the British Association, nor does the student of chemistry, 
when he sees his first bubbles of hydrogen rising, claim to 
have discovered new facts bearing on the question, say of 
the growth of plants; but when we come to thismostdifficult 
science of heat in heat vy ae then we have; forinstance, 
Mr. Beaumont, directly he discovers that there is a theory 
called Carnot’s theorem, bearing on the question of 
efficiency and also discovers the (to him) new curve called 
the saturation curve, must straightway proceed to in- 
struct the British Association on his discoveries; and in a 
paper, concerning which one hardly knows whether to 

augh at the absurdity of it, or to weep at the action of 
the committee of selection in admitting it, gravely does 
his little sums concerning areas of the saturation curve 
and values of a. § (good old formula) in apparently the 
full persuasion that he is contributing materially to the 
advancement of a science, of which, in reality, he has not 





yet grasped the most elementary principles. Many of 
your readers may very likely here say these are after all 
but assertions, and that Mr. Beaumont may be a fully 
qualified teacher of thermodynamics, and I had intended 
to ask for space to fully examine the paper I have referred 
to, and so prove my assertions ; but after reading Professor 
Unwin’s address, published in your two last numbers, 
such is I feel quite unnecessary, and I would advise any 
one who may anticipate deriving any benefit from the 
paper to be read on Domter next, to read together the 
last paper and Professor Unwin’s address, and they will 
then see the value of the last paper and hence the probable 
value of the forthcoming one; if they feel doubtful about 
Professor Unwin’s authority they can refer to the leading 
article in last week’s Engineer for an estimate of that; Mr, 
Beaumont will not I presume feel inclined to disagree with 
that journal. There is just one fact I should like to put 
forward as in my own knowledge, which is this: the class 
I have the pleasure of instructing in theory of the steam 
engine can, after a few weeks’ study, make all the new cal- 
culations of Mr. Beaumont’s paper, and they not only 
actually do make those calculations, but in that short time 
they have also learnt what the results of those calculations 
mean. So much for the value of the ‘‘ hitherto overlooked” 
explanations of the failure (in Mr. Beaumont’s imagi- 
nation) of Carnot’s principle. 

This letter may appear at first sight somewhat personal 
as regards Mr. Beaumont, but I may say that personally I 
have no knowledge of Mr. Beaumont, and in fact I feel 
somewhat grateful to him for supplying me with some 
splendid examples of the danger on which I always insist 
strongly to my pupils, of reasoning about subjects without 
a firm grasp of the first principle; it is only in his 
capacity of an instructor in the theory of heat engines 
that I object to him, and in that I do most strongly 
object, and considering the vital importance of the sub- 
ject to engineers it is, I think, impossible to put one’s 
objections too strongly. 

JOHN H. Siape. 

Royal Naval College, Greenwich, November 27, 1888, 





THE PATENT LAW. 
To THE EpiTor or ENGINEERING. 

Sir, —Now the Bill for amending the Patents, Designs, 
and Trades Marks Act is occupying the attention of your 
readers, I would call your attention to defects in the law 
as it now stands. 

The object of the law is to give real protection to in- 
ventors of all positions in exchange for a full disclosure of 
their inventions. But does itdoso/? The creation of a 
roll of patent agents is a step in the right direction, for 
the difficulty in drawing a valid specification lies in know- 
ing what has already been patented. Experienced agents 
of long standing know the responsibility attached toa 
search in the Patent Office, and will not guarantes that 
there is no conflicting patent in existence. It therefore 
becomes necessary to restrict the claims and lessen the 
value of any one patent, or run the risk of rendering an 
invention invalid by having them too wide. Here is 
where an agent familiar with the office can render in- 
valuable service, and anything which tends to increase 
such familiarity is a step in the right direction for both 
patent agents and patentees. 

It would not he difficult to find specifications where in- 
ventions have been patented over again; also where 
‘unscrupulous persons have claimed as their own invention 
subject-matter and drawings — from other specitica- 
tions. Opposition can be made by parties interested, but 
how about the general public? Have they not a right to 
be protected from articles being placed before them as 
patented when the inventions have become public property 
by reason of their having been described in expired or 
lapsed patents. 

he above facts and the tendency of the office to cut 
down the claims of any one patent within narrow limits 
frequently makes it obligatory to take out two patents for 
one invention. Even then the office will grant a patent 
to another person for practically the same thing or a so- 
called improvement, which is in reality a colourable altera- 
tion. It will be urged that opposition can be entered or 
the law put in force. But the object of the patent law 
is to give veal protection not false, and that at the ex- 
pense of the patentee. 

hat are the renewal fees paid for? The Government 
does not guarantee the validity of a patent, neither does it 
undertake to stop infringers. If the Patent Office was in 
debt nothing would be said, but is it fair to extort 150/. 
for each patent when the net profits at the office this 
year are expected to reach 55,000/. ? 

Is not the business of the office conducted too much on 
the money-making principle? Patents are issued to almost 
any one who can pay the fees, and the claims of each re- 
stricted in order that a larger number may be t cimraga 
yet it isset forth that the object of the Patent Office is to 
encourage and protect inventions with the object of stimu- 
lating manufacture and benefitting the nation. 


Iam, yours truly, 
November 26, 1888. 


To THE Eprror oF ENGINEERING. : 

Srr,—In last week’s number of ENGINEERING, attention 
is directed in a leading article to the circumstance that, 
in the event of the proposed Patents Bill, 1888, becoming 
law, the whole system of examination for interference 
between concurrently pending applications will be abo- 
lished. Under a system which recognises the average 
provisional specification as adequate to identify an inven- 
tion, it was naturally to be expected that the carrying out 
of such a provision would involve considerable difficulty. 
At the same time, having regard to the great desirability 
of a provision for enabling an applicant for letters 
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patent to obtain more or less reliable information as to 
whether he has, by a few months or even a few days, 
been forestalled by some application, the contents of 
which are absolutely inaccessible to him, it seems a pity 
that some effort should not be made to retain the advan- 
tages of the present system whilst avoiding the delay and 
expense incidental to working it in the manner prescribed 
by the Act of 1883. At present all concurrent applica- 
tions neering similar titles have to be compared with one 
another. What I suggest is that, at the request of an 
applicant, the Patent Uffice examiner should search and 
report whether any application is pending which appears 
to him to comprisé the same invention as is described in the 
applicant’s specification. The existing machinery of the 
office would be applicable, but on a scale reduced to com- 
paratively small proportions. The search should he con- 
tined to antecedent applications ; and in the event of inter- 
ference being found, it would seem proper that the 
present system of advising both or all the applicants 
should be continued ; otherwise the later iy might 
obtain an unfair advantage by promptly lodging patent 
applications abroad in anticipation of the earlier applicant 
in this country. The provisions of the International Con- 
vention could not be relied upon to meet such cases; 
inasmuch as the term within which the foreign app'ication 
must be filed is considerably shorter than the term within 
which two applications may come into interference here. 
Moreover, there are several important countries, such as 
Germany and Austria, which have not acceded to the con- 
vention. 

With regard to the provisions for establishing a roll of 
patent agents and imposing certain restrictions upon the 
practice of the profession, it has been suggested that 
the measure is promoted at the instance and in the 
interests of the present members of the profession. In 
my humble opinion, however, the view put forward in 
your leading article of October 19 to the effect that 
measures tending to promote general competency on the 
part of practitioners are distinctly in the interests of the 
public, seems much more to the point. Patent agents of 
good reputation and enjoying fair practices have, so far as 
I can see, nothing to gain by the establishment of a roll ; 
and their support of the proposal appears to be principally 
based upon the broad ground that with the lapse of years 
the status of the profession will become gradually raised 
as the result of a prescribed standard of qualification 
having to be attained by persons desiring to enter the 
profession. The weak point, both in the interests of the 
public and of the profession, is that the Board of Trade 
do not appear to be given any discretion as regards licens- 
ing a person who may claim to have been in bond fide 
practice since before July, 1887. I submit that accepting 
instructions and fees from inventors and then omitting to 
lodge their applications is anything but bond fide practice ; 
but it is very doubtful whether the Board of Trade would 
undertake to investigate such matters even if it were the 
business of any third party to interfere. It is none the 
less contrary to the interests of the public for such a 
person to be authorised to call himself a ‘‘ licensed patent 
agent.” I am, Sir, yours obediently, 

. G. M. HarpINcHAmM. 
191, Fleet-street, London, E.C., November 28, 1888. 





ENERGY. 

To tat Eprror or ENGINEERING. 
S1r,—In —a through the letter entitled ‘‘ Energy” 
in your last issue, I was astonished, not so much at the au- 
dacity of the statements advanced, asat the simple-minded 
confidence with which these purely theoretical and specu- 
lative ideas were b ter forward as positive facts. There is 
no doubt a good deal of truth in some of Mr. Ashford’s 
remarks ; for instance, the close connection between heat 
and electricity has long been admitted by scientific men. 
We are quite willing to admit that; but I certainly fail 
to see what reason we have for saying that any special 
form of energy, such as electricity, isthe true energy, and 
that all other forms of energy are derived from it. We 
have no more reason for making such a statement than for 
saying that one special form of matter, say liquid, is the 
true form of matter from which the solid and gaseous 
forms are derived. Energy exists in the universe in a 
variety of states, and they are all transformable from one 
to another. In the example of the journal, Mr. Ashford 
tells us in the most positive manner, that the energy lost 
in friction is first converted into electricity, and he then 
shows by a decidedly hazy and semi-scientific explanation, 
that this electricity is converted into heat. But for all 
we know, and for all it concerns us, the energy lost might 
pass through a dozen different states before it appears as 
heat. Besides, even if we admitted Mr. Ashford’s theory 
that electricity is the first form of energy, once you have 
your energy in the form of mechanical work, there is no 
reason why electricity should intervene in the transforma- 
tion of the mechanical ~~ into heat couey. Let Mr. 
Ashford show us that the electricity is actually there, let 
him devise some means for collecting it and carrying it off, 
and therefore be able to show us a bearing running at a 
— velocity and yet developing no heat—then we shall 
believe his theory, but until then I fear we must leave 
him to expound these 
dreamers who love to 

ideas, 
_ Some of the details of the theory are so absurd that it 
is difficult to believe it was meant seriously. Referring 
again to the heating of a journal, we are told that it is 
the resistance the electricity meets with in flowing 
through the metal which causes the development of heat. 
Now we know that the electrical resistance of a steel 
shaft and brass bearings is very low, and yet we are to 
believe that this is the cause of all the heating in the 
journal. The specific resistance of oi], on the contrary, 


jeedoe for the edification of 
1 their minds with fantastical 





is incomparably greater than that of steel or brass, so that 
when we lubricate a shaft we increase the electrical re- 
sistance, and according to this theory more heat should 
be developed. The conclusion is that we should no 
longer lubricate bearings, for we have it on Mr. Ashford’s 
authority that this is the cause of increased development 
of heat. 

I had meant to refer to other points, but I am occupy- 
ing too much of your valuable space, and really they are 
hardly worth discussion. 

I don’t know who Mr. John Ashford may be, but with- 
out intending any disrespect, it is very clear that the 
author of the letter is some one who has not studied the 
subject, and who has a mere smattering of scientific know- 
ledge. The sooner he leaves the sphere of conjecture and 
commences to study the great book of hard scientific facts, 
the better will it be for every one concerned. 

Tam, Sir, yours faithfully, 
FREDERICK GRAHAM, B.Sc. 
8, Belsize Gardens, N.W., November 26, 1888, 





THE LOCOMOTIVE QUESTION IN NEW 
SOUTH WALES. 
To THE Enrtor or ENGINEERING. 

Sir,—By again referring to my letter on the above 
subject, which you were kind enough to find space for 
in last week’s issue, you will find that in writing of Mr. 
Scott’s engine I said **‘ Such an engine would have been 
more suitable for a line where the gradients (if of any 
length) should not. exceed 1 in 100” and not 1 in 1000 as 
was by error inserted. 

Would you kindly allow of this being inserted by way 
of rectification. COLONIAL. 

Highgate, N., November 27, 1888. 





LOCOMOTIVE SPEEDS—AN EXPLANATION. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your issue of June 29, you were good enough 
to notice at considerable length and very favourably, my 
‘* Notes on the Railways of Great Britain,” now published 
in England. One of your remarks suggests to me that 
my words with regard to the possibilities of maximum 
speed may be a little ambiguous, if taken by themselves. 

When [I said, ‘‘on three different occasions, all of a 
somewhat special character, I registered a speed of 76.28 
miles an hour,” I meant that to be taken with my con- 
cluding remark that my observations represented ‘‘ the 
actual work performed in daily ordinary service.” The 
word ‘‘ special” did not imply that the trains were 
** specials” but merely that the conditions were some- 
what exceptionally favourable. With special trains I 
have in rare instances recorded speeds slightly higher then 
that quoted above as the maximum obtained ‘in daily 
ordinary service.” 

I shall be much obliged by your permitting me to make 
this explanation. lam &e., 

CHARLES Rous-MARTEN, 

Author of ‘‘ Notes on the Railways of Great Britain.” 
Wellington, N.Z., October 17, 1888. 





THE LANDORE SIEMENS STEEL COMPANY 
(LIMITED). 
To THE Eprtor or ENGINEERING, 

S1r,—The appearance of Mr. Pole’s ‘‘ Life of Sir Wil- 
liam Siemens” contemporaneously with the disastrous 
failure of the Landore Steel Com any places the writer, 
as its general manager when Sir William died, five years 
ago, in a position of some difficulty. No mention is made 
in the book referred to of any but technical successes at 
Landore, a prominent cause of the financial troubles 
being simply given as “difficulties in the management.” 
To what enormous losses these and subsequent troubles 
have given rise any onecan now see from the liquidator’s 
report, wherein they are set down at 624,250/. 19s. 3d., 
and that after taking credit for the full value of the works 
and other properties as they appear in the books of the 
company. 

It is true that Mr. Pole’s book contains a chapter 
especially dealing with the years 1880 to 1883, from which 
it can be gathered that Sir William was during this, the 
—— of the writer’s management of the Landore Works, 

ittle troubled by any anxieties regarding them, yet no 
one will suppose when he reads that at this time Sir 
William ‘‘left his gigantic furnace and metallurgical 
operations in a great measure to work themeelves,” that 
faithful and efficient service was rendered by any one 
placed in a position of responsibility. This is also an 
unfortunate compliment to the memory of Sir William, 
for the losses at Landore had gone on increasing up to 
this time, and it was only after such decision that the 
works became successful, no less than 90,0007. having 
been earned during the periud referred to. 

The reputation of a professional man may suffer as much 
by the suppression of facts as by their actual misrepresen- 
tation, but besides the wish to clear his own character and 
that of his assistants who so ably and loyally aided him 
in the up-hill struggle, the writer feels it his duty to re- 
lieve the memory of Sir William Siemens from the burden 
that silence would obviously impose uponit. Sir William 
took as much interest in Landore during the last years of 
his life as he had everdone before. If he seemed to relax 
in his personal attention it was because he had confidence 
in the management, and it will ever be one of the proudest 
recollections of the writer to have been privileged to 
co-operate in a work which gave so much happiness to this 
gifted and noble man during his closing days. 

Another consideration that induces the writer to give 
publicity to the above statements is that all interested 








—creditors, shareholders, and debenture holders alike— 
may be benefitted thereby. The currency given to the 
report that the works have been in a hopeless state for a 
long period is not calculated to assist in their advan- 
tageous disposal, but any one may see from the last figures 
given that it is as possible to make the Siemens process 
commercially successful at Landore, where it was cradled, 
as it has been made in other places. 

It is also with sincere sympathy tor the men to whose 
faithful services the results here chronicled were in the 
first instance due, and for their suffering families, that the 
writer expresses his heartfelt hope that the Landore 
Works may be soon again in operation, bringing prosperity 
to the distri>t as of yore. 

Yours obediently, 
Derby, November 27, 1888. F. J. R. CARULLA, 


SHIPS’ LIGHTS. 
To THE Epitor or ENGINEERING. 

Sir,—If only to keep the matter going, permit ms afew 
words. ‘‘ Nobody with the slightest knowledge of the 
subject can for a moment question the great advantage 
that Mr. Terry’s system would be to all sailors.” Such are 
the words of Captain Bayford in your issue of the 23rd inst., 
and they are of the greatest value, being the testimony of 
a most able sailor who has for many years commanded a 
large ocean-going steamer trading in different parts of the 
world. His only doubt is that the system if enforced 
might be a little more costly to the shipowner, but I fail 
to see how. I am, Sir, your obedient servant, 

V. DE MICHELE. 

14, Delahay-street, November 24, 1888, 








THE SIZE OF MARINE ENGINES, 
To THE EpiTor or ENGINEERING. 

Srr,—When steam navigation was much younger than 
it is now, the old idea that a large steam cylinder was 
more economical than a small one, was adhered to, and 
carried out to absurdity in the Great Britain and the Great 
Eastern. The fact that large marine engines absorbed 
valuable tonnage appeared to be entirely forgotten, and 
the original engines of the Great Britain were geared u 
to the screw, so as to avoid the great bugbear of small 
engines working at a high piston speed. 

When Mr. Penn fitted the Great Britain with direct- 
action engines he took a step in the right direction ; and 
I think the time has ariived for a new departure in the 
same direction in some of our large steamers. 

If small engines were fitted, geared down to the screw 
shafts, the engines making two or three revolutions to 
one of the screw, some of the advantages arising from the 
use of three and four cylinder engines would disappear. 

In locomotive practice the sizes of the cylinders have 
not increased in proportion to the power, in the same 
ratio as in marine practice, and, consequently, the use of 
compound engines on railways is not nearly so pronounced 
as in marine engines, 

The great objection to gearing up to a higher speed 
disappears with the contrary practice, viz., the engine 
shaft being fitted with a pinion and the propeller shaft 
with aspurwheel. 

Small marine engines working at high piston speeds 
are economical in every way, affording increased tonnage 
for freight, facilities for efficient governors, less prime 
cost, less risk to the cranks and screw shafts, and (pro- 
bably) two cylinders instead of three or four, would afford 
sufficient expansion without more loas by condensation in 
the cylinders. 

There is to my mind a clear analogy between the idea 
of Watt’s separate condenser, and the modern two, three, 
and four-cylinder engines ; the separation of the cylinders 
keeping separate the various temperatures ; but the high 
speed of locomotive engines appears to reduce the advan- 
tages of multiplying cylinders, as the steam requires time 
to condense in the cylinder, and the time is very much 
reduced in the locomotive. 

Yours truly, 
Tuomas Moy. 

8, Quality-court, W.C.. November 24, 1888, 





RAILWAY BRAKES. 
To THE Eprtor oF ENGINEERING. 

Sir,—In reading Mr. Clement E. Stretton’s letter in 
your issue of November 16, I was somewhat astonished to 
see in Class 2 the Westinghouse brake gave seven failures 
against four by the automatic vacuum. I think many of 
your readers would like to be furnished with further par- 
ticulars of these failures, and the miles run to each failure. 
Also in Class 3, again, the Westinghouse brake gives 321 
delays against the automatic vacuum 249 delays. Fuller 
particulars of these delays are also necessary to enable 
one to judge of the comparative safety of these two brakes. 
In Class 2 it is especially necessary to have the details of 
the failures, As the figures now stand I think they may 

ibly be misleading, and further elucidation, therefore, 
is desirable, CLEVELAND. 

November 20, 1888, 





Tue Sanitary Institute.—The first ordinary general 
meeting was held on November 22, Sir Douglas Galton, 
K.C.B., F.R.S., in the chair. The Council reported the 
successful commencement of the Institute, nearly 500 
members and associates had been enrolled, and the Insti- 
tute had before it a large field of useful work. The Duke 
of Northumberland was elected as president of the Insti- 
tute, and Inspector-General R. Lawson, LL. D., was duly 
elected as treasurer of the Institute. 
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JAPAN AS A MARKET FOR BRITISH 
MANUFACTURES. 

In a recent article on Japan (page 283 ante) we 
referred to that country as a market for British 
goods, and more particularly for iron and steel 
manufactures. We will now endeavour to give 
our readers, as far as lies in our power, some idea 
of the progress that Japan is making in her public 
works and also to what extent these works will 
affect European manufacturers. 

1. Railways.—Altogether there are opened for 
traflic about 580 miles, 500 of these being in Hondo 
(the main island) and the remainder in Yesso. 
These lines extend between Tokio and Yokohama ; 
Yokohama and Kodzu; Kobe to Otsu, on Lake 
Biwa, vid Ozaka and Kioto ; Handa to Tsuruga, on 
the west coast, vid Nagoya and Nagahama ; Taka- 
All 
these are State lines. The lines of the Japan 
Railway Company extend from Tokio to Sendai, and 
from Tokio to Takasaki and Mayebashi. Lines 
under construction consist of the connecting link 
between Kodzu and Nagoya by way of the Tokaido 
(the road from Tokio along the south coast), with a 
branch to the naval station at Yokosuka at the 
entrance of the Yedo Bay, the connecting link 
between Yokokowa and Sikiyama, by way of 
Nagano; a branch from the Sendai line at 
Utsunomiya to Mito; a line from Koyania to 
Kiryu vid Tochigi, Sano, and Tate’bayashi, and 
one or two other short branches. All these lines 
are in an advanced state and are expected to 
be opened for traffic by the beginning of next year. 
Surveys have been made of the following lines, and 
the works are about to be commenced forthwith. 
Sendai to Aomori, at the extreme north end of the 
main island vid Morioka ; Kobe to Shiminoseki, at 
the entrance to the inland sea ; and from Kokura 
opposite Shiminoseki to Nagasahi and Kumamoto, 
and thence on Kagoshima. Surveys are at present 
being made for the connecting line between Naga- 
hama and Otsu, along theshores of Lake Biwa, and 
for several other short branch lines. In Yesso the 
existing lines consist of two short lengths, one from 
Otaru to Sapporo, the chief town of the island, 


1}and thence on to the coal mines at Poronai or 


Horonai ; and the other a length to connect the 
extensive sulphur deposits near Kushiro Ko (or 
lake) with the river of that name, whence the 
mineral in question is conveyed in river boats for 
shipment at the anchorage at Kushiro or Kusuri, as 
it is styled in English maps. No lines are at pre- 
sent being surveyed in Yesso, that island being 
practically undeveloped, and it will be several years 
before the demand for railway plant and material 
assumes any importance from that quarter. 

2. Harbowrs and Docks.—Owing to the large 
number of natural harbours in the south of Japan, 
there has not hitherto arisen much demand for 
works for the shelter of shipping. This does not 


‘|apply to the northern portion of the main island 


and to Yesso, and the Government have now under 
consideration the construction of artificial harbours, 
both on the east coasts of Hondo and on the coasts of 
the northern island. Dry docks have been made 
at Yokosuka, near Yokohama, and at Nagasaki, 
while Kobe has two patent slips, one of them 
capable of taking up a large steamer. Facilities for 
the repairs of steamers exist at all these places, 
Yokosuka being really a naval station, while the 
yard. at Nagasaki is capable of turning out the best 
class of work, and only requires to import plates, 
angles, and large forgings from Europe to be ina 
position to build comparatively large steamers. 

The works and docks at Nagasaki belong to a 
private individual, Mr. Iwasaki, a gentleman who, 
together with his brother, now deceased, has done 
more for the advancement of the commercial inte- 
rests of his country than the most sanguine Japanese 





could have hoped for twenty yearsago. In addition 


to the existing naval dockyard at Yokosuka, the 
Government have lately commenced the construction 


of similar works at Kuri, near a, on the in- 
land sea, and at Sasse, near Nagasaki. The works will 
entail the expenditure of several million yen (dol- 
lars), and when completed will be equal in equip- 
ment to any of the best naval stations in Europe. 
It is to be feared, however, that most of the orders 
for plant, materials, and machinery for these works 
will go to France, unless a strong bid is made by 
English makers. The greater portion of orders 
from the naval department are given in France, 
owing to the fact that most of the Japanese naval 
officers have been trained under French supervi- 
sion. For instance, the last ironclad order went 
to France, and the Creusdt Works have orders for 
seventeen torpedo boais, seven of which are to be 
built in France and erected at Kobe, while ten are 
to be actually built in Japan by French artisans 
assisted by Japanese labour. 

3. Other Engineering Works.—Water supply is 
receiving considerable attention by the various local 
authorities. Yokohama has lately received a 
supply of pure water, while operations are about to 
be s for the supply of Hakodate, and surveys 
have recently been made for works necessary to 
bring water into Kobeozaka and Nagasaki. In 
nearly all these cases the works have been carried 
out or designed under English supervision, so it is 
to be hoped that orders for pipes, valves, and ma- 
chinery will be sent to Great Britain, but we would 
advise our founders not to wait for orders to be 
sent home but to make sure on the spot, as it is 
almost certain there will be competitors in the 
field. 

Various canal and river improvement works are 
either under way or being designed. Works for the 
supply of Kioto with water for manufacturing pur- 
poses from Lake Biwa, at an estimated expenditure 
of 1} million yen (about 200,000/.) are more than 
half completed, while a design for river improvement 
at Ozaka, to cost 34 million yen (about 570,000/.), is 
under consideration by the authorities. The former 
of these works is being carried out, and very ably 
carried out, under Japanese supervision solely ; 
while the plans and estimates for the latter have 
been prepared under the direction of Dutch engi- 
neers who have hitherto had the advising of the 
authorities in Tokio on all matters connected with 
rivers and harbours throughout the country. On 
the Biwa and Kioto canal works, what little plant 
is in use has come from Great Britain, for the reason 
before given, while nearly all dredging and excavat- 
ing plant on the rivers and harbours has, of course, 
been sent out from Holland. 

In addition to the various works before described, 
tramways are being introduced into the larger 
towns, while iron bridges are being built in various 
localities, either to open up new roads or else to re- 
place existing structures of wood or stone. These 
smaller works are in nearly all cases carried out b 
the local authorities or by private companies with 
the assistance of Japanese engineers. 

Having thus briefly referred to the progress of 
engineering works in Japan, we will offer a few 
suggestions as to the different classes of materials 
and machinery that are likely to find aready market 
in that country. Before doing so, however, we 
would draw attention to the fact that a large num- 
ber of Japanese engineers are apparently not fully 
aware of the value of labour-saving appliances. They 
have an idea that labour is so cheap in their own 
country—more especially in the south—that it will 
not pay to use machinery when they can apply 
manual labour. For instance, a crane is hardly 
ever seen where building operations are going on, 
the material being either carried up inclined planes 
by coolies or, when the weights to be lifted are 
heavy, hoisted by a pre-Adamite block and tackle. 
True, labour is cheap, coolies getting at most 25 
cents per day, but, compared with English labour, 
when the quantity of work effected by one man is 
considered, the difference in cost in favour of 
Japanese labour is only as about 4 to 7. The price 
of labour where large works are being carried out 
is, however, rising, so that in a short time the 
difference in the value of labour will become less 
and less. From this it will be seen that once the 
engineer or official in charge of a particular work is 
convinced of the saving in cost by the adoption of 
machinery, a considerable demand for building 
plant would be created. The great obstacle to be 
encountered at present in extending the sale of 
this class of machinery is the difficulty of getting 





access to the officials in question on the various 
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works over the country owing to the exclusion of 
foreigners from all Japanese soil, except at the 
Treaty ports, but this, we think, could be over- 
come by the employment of suitable native engi- 
neers to act as intermediaries. In this respect, 
of course, all foreign traders are on the same 
footing. 

Coming now to the materials, those in most 
request at the present are those for railway construc- 
tion, flat-bottom rails of medium weight and fish- 
plates ; small bolts are now made in the country in 
considerable quantities. Large numbers of girders 
are also required, but before long these will be 
entirely constructed in Japan, the material only 
being imported. Tramway rails will also form a 
considerable item in the import trade of the country. 
Bars, plates, angles, and heavy forgings must for 
the reasons before given all be procured in the 
outside market for years to come, but English 
makers should not close their eyes to the fact that 
some orders for this class of material have lately 
gone to Germany. Sheffield goods are in increasing 
demand year after year, and Great Britain will 
keep this class of goods in her own hands, provided 
she does not export rubbish, as in cheap goods the 
Germans can for some reason undersell us. Perhaps 
itis better so. For other iron wares, such as water 
pipes, valves, &c., a large demand will shortly 
arise, and it remains with our pipe founders, &c., 
to bring all the orders home, if they only work the 
Japanese market as they work the home market. 
Some trade might be done by the introduction of a 
small cheap hand pump for wells of 15 ft. or 20 ft. 
deep, as the number of these wells in every town is 
extraordinary, and at present all the water is raised 
by a rope and bucket. 

A considerable quantity of European made cement 
is at present used on the various engineering works, 
but its high price is against its adoption on a large 
scale. Small lots could be bought in Tokio in the 
spring of this year (March, 1888) at less than 90s. per 
ton. Freight and the cost of casks must be reduced 
if much trade is to be done. Several Japanese 


cement works are in existence, but as yet the 
material turned out is not of such a uniform quality 
as to inspire confidence on the part of engineers in 
charge of large works, who at present use either 


English or German cement. 
If some of the large English makers were to 
establish stores in the chief ports and place them in 
charge of good business men, they could, by sending 
out large shipments, reduce the price and con- 
siderably extend the sales of foreign cements, as 
the present price of native cements varies from 
4.30 dols. to 5 dols. per cask (70s. to 77s. per ton), 
the latter being the best stuff as far as strength 
oes, but much too highly limed to be of value in 
arge engineering works. The lower priced article 
varies so much in its uniformity that it is found 
necessary by careful engineers to test every cask 
before the contents are used. 

With reference to machinery, locomotives have 
been and will continue to be required for some 
time; these have been hitherto (excepting in 
Yesso) all obtained from Great Britain, and if the 
quality is equal to what has hitherto been sent out 
the orders will still be sent there. It is, however, 
reported that two locomotives have been lately 
ordered from America for the southern lines, so that 
home makers must look sharply after their interests 
in Japan. This American order a to be the 
result of a correspondence in the Japan Mail as to 
the alleged superiority of American over English 
engines in the colonies. Cranes and building plant 
of all kinds will be extensively used when the 
Japanese builder finds out the saving in cost 
to be effected thereby. All the larger buildings and 
storehouses are now built of brick or stone, and the 
Japanese house owner is finding out that houses built 
of these materials are, on account of their immunity 
from fire, more economical in the long run than 
the timber structures hitherto almost universally 
erected. All large Government and public build- 
ings in course of erection in Tokio and elsewhere 
present the appearance of small forests, so numerous 
are the scaffolding poles and ties; but these, in 
course of time, must give way to a cheaper and 
more expeditious method of building. Dredgers 
and excavating machinery will be wanted, both for 
deepening the entrances to rivers and for improvin 
the rivers themselves. Sand pump dredgers will 
be the most successful in the southern harbours, as 
most of the material to be removed has been 
brought down the rivers, which generally disc 


jnto land-locked bays in the south of Japan. One 





sand xd dredger has recently been sent out 
from Holland, and a bucket dredger has recently 
been ordered from England. There is no reason 
why English makers should not make all kinds of 
dredgers used in Japan, as well and cheaper than 
Dutch makers, who have hitherto almost had the 
monopoly of this class of machinery in Japan ; but 
there appears to be a prejudice amongst English 
makers against pump dredgers. 

All the merchant steamers now required for 
Japanese waters come from Great Britain, and 
they certainly keep up the reputation of our ship- 
builders. The smaller shipping companies and 
private owners require small marine engines for 
propelling steamers and launches, and a large num- 
ber are made in Kobeand Yokohama at the present 
time, but there is no reason why these should not 
be made at a considerably less cost in England than 
in Japan. There is also a good field for makers of 
portable engines, mining machinery, cotton-spinning 
and paper-making machinery, while before long a 
demand will arise for agricultural implements for 
Yesso, as well as saw-milling machinery, the quan- 
tity of timber in that island being enormous. 
Lastly, makers of tricycles and bicycles should re- 
member there is a country called Japan, and that 
its inhabitants have good roads and are rapidly 
adopting western customs and habits. 

While thus giving our iron and steel and machi- 
nery manufacturers a few hints in regard to Japan, 
we would add a word of warning to the latter. Do 
not expect to get a repetition of orders for expen- 
sive machinery of a special kind. The Japanese 
workman is a good imitator, and if he can copy an 
expensive piece of machinery he will do so with very 
fair results. It is only those classes of machinery 
that encounter strong competition at home, and 
must necessarily be produced at low cost, that will 
find a permanent market (or at any rate for several 
years) in Japan. 

The present customs duties (under the existing 
treaties) are low—less than 5 per cent. ; but if the 
treaties are abolished and the country thrown open 
to foreigners, these duties will most likely be in- 
creased in order to encourage native industries, 
therefore British manufacturers should do their 
utmost in the next few years. 








SOCIETY OF ARTS. 

At the ordinary meeting of the Society of Arts 
held last Wednesday a paper on ‘‘ Edison’s Per- 
fected Phonograph” was read by Colonel Gouraud. 
Sir Frederick Bramwell was in the chair, and in 
opening the proceedings remarked that the Society 
took but little interest in purely scientific matters, 
but once scientific discoveries took a practical shape 
they became fitting objects for the consideration of 
its members. The instrument to be described that 
evening, was not only a scientific discovery of the 
utmost interest, but was also of great practical 
importance, and he thought the Society was to be 
congratulated on the subject of that evening’s 
lecture. 

In commencing his lecture Colonel Gouraud said 
he must confess that he was not a public speaker, 
and his only excuse for appearing in the réle he was 
filling that evening was that he was in the possession 
of exclusive information concerning the new phono- 
graph, as for a period of three weeks he was in 
possession of the only one in existence. In some 
respects he had an advantage over Edison in this 
matter, as whilst Edison had only employed the 
machine experimentally during the time he was 
engaged in perfecting it, he, the speaker, had had it in 

ractical use in conducting his correspondence and 
in other work of a similar nature. He would not 
on the present occasion enter very deeply into the 
scientific principles of the instrument, though he 
prepared y vert of the sound waves with 

this intent, but since then he had found that the 
subject had been treated very fully from this point 
of view by Mr. Preece, ten years ago on, the intro- 
duction of the first phonograph. He would, how- 
ever, remind the meeting of the great complexity 
of the phenomena of sound. The notes recognis 
in music varied from 40 vibrations per second up 
to nearly 5000, and notes of much higher pitch 
were also generated. In short, it was difficult to 
imagine anything more complex than human 
speech, yet this and all the notes above mentioned 
could be reproduced by the phonograph. In some 


respects it surpassed a human being, as though one | dissi 
harge | person 


ight repeat words uttered by another, yet 


the reproduction would be far from exact, the 


ed | ing altered the 





pitch, quality, mode of expression, and volume 
would be changed, whilst the phonograph would 
reproduce all these. It did, however, fall below 
the human repeater in one particular, it was en- 
tirely devoid of imagination. It could not replace 
a dropped ‘‘h,” nor correct an improperly pro- 
nounced ‘‘r.” 

At this point a view of the original phonograph 
was shown on the screen. This consisted of a 
drum cut with a fine screw thread, and mounted on 
an axle revolving in screwed bearings, the pitch of 
all the screws being the same. This drum in the 
first machine was simply turned by a crank, but it 
was afterwards found advisable to employ a governor 
to control the speed. The cylinder was covered 
with tinfoil, on which sounds were recorded by 
traversing the cylinder under a sharp stylus just 
touching the foil, and fixed to a diaphragm, which 
was set in vibration by the sounds to be recorded, 
causing the stylus to indent the foil. On going 
over the track again these indentations would cause 
the stylus and with it the diaphragm to vibrate as in 
the first instance, and the sound was reproduced. 
The diaphragms were in the first machines of mica, 
and had an effective diameter of about 1 in., and 
a record on the foil had the appearance of a number 
of pin-pricks. Some of the details of this first 
phonograph were shown in the diagram on the wall; 
in this the needle was notin direct contact with the 
diaphragm, but was separated from it by a little 
cushion of india-rubber. 

When Edison made his discovery he was working 
with a totally different object in view, though, like 
other philosophers and many poets, he had certainly 
dreamt of the day when it would be possible to re- 
produce speech. Still at this period none but 
enthusiasts hoped that this dream would be ful- 
filled. However, whilst at work, as previously 
mentioned, an idea suddenly occurred to him, which 
might be given in Edison’s own words, as described 
to the speaker shortly afterwards, ‘‘If that thing 
would do what I was trying to make it do it ought 
to speak back.” He therefore spoke into the 
machine what the speaker believed to be the only 
piece of poetry he knew at that period, though he 
had learnt some more since, and then looked round 
and seeing a German workman named Fritz standing 
near told him to put his ear to the machine. The 
man’s face, as he listened, was a study, and finally, 
throwing up his arms, he burst out with, ‘* Mein 
Gott, she speaks!” This discovery made Edison 
famous in every part of the globe ; the speaker had, 
however, known Edison ten years previously, and 
had in a way discovered him. 

Shortly after the events recorded above, Edison’s 
attention was taken off the subject by the electric 
light, but he still looked forward to improving the 
machine when he had time, and the speaker had 
seen memorandum books containing thousands of 
schemes for the attainment of this end, most of 
which were still untried. Some time ago rumours 
appeared in the Press of a perfected phonograph, 
which later was followed by the despatch of the 
first perfected machine to England. Several views 
of the new machine were here shown on the screen, 
but to follow Colonel Gourand completely, illustra- 
tions would be required, and a general description 
must therefore suffice. Fuller details will be found 
in our issue of September 14th. 

The new machines were operated on the same 
fundamental principle as the original. There was 
the same iron supporting frame, carrying a screwed 
shaft as before, but this shaft was now delicately 
hung on centres. The material for recording was 
also changed, wax being substituted for the tin-foil 
previously used. In still newer machines some other 
material was employed, but he was unable to say 
what. In the box forming the stand of the 
machine was located the electro-motor for driving 
it. This motor could be worked fifteen hours by a 
three-pint bichromate cell. It was fitted with a 
very sensitive governor, but could be adjusted to 
run at any desired number of revolutions. This 
point was important, as any change in the speed of 
reproduction as compared with the speed of record- 
itch of the sound given out. A 
speed of about 100 revolutions per minute was found 
to be about the best for recording music. Two 
diaphragms were employed in the present machine. 
That for recording differing in thickness and 
shape and in other particulars from that used 
for reproduction. The two styluses were also 
issimilar, and made different angles with the 
wax cylinder or phonogram. So great was the 
attention paid to details in the construction of this 
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machine that it always reminded the speaker of Sir 
F. Bramwell’s address at Bath on the value-of the 
** Next to Nothings.” By means of a little turning 
tool travelling in advance of the stylus of the re- 
corder, a previous record could be planed off the 
wax cylinder, and which could in consequence be 
used over again. At first this was not done, but 
cylinders were afterwards produced, on which ten 
phonograms could be recorded ; this number was 
afterwards increased to thirty, and now by using a 
new material, which he was not at liberty to 
disclose, no less than 200 phonograms could be 
taken on the one cylinder. Theoretically the ma- 
chine was so carefully made that the needle of 
the repeater fell exactly into the groove made by 
the recorder. To estimate the accuracy of the 
workmanship required to carry this out he might 
mention that this spiral groove had a pitch of 
roo in. only, and that the record was at the bottom 
of these grooves, and totally invisible to the unaided 
vision. By turning a thumb-screw at the end of 
the instrument the stylus was brought down to its 
work, aad when in working order made a slight 
hissing noise as the cylinder rotated, thus giving an 
indication that everything was correct. By turning 
back this screw the repetition could be stopped at 
any desired word or syllable, or even portions of a 
syllable. This was a convenient arrangement in 
writing letters from the dictation of the machine, 
whilst by giving the screw a slightly greater rota- 
tion, a sentence could be repeated. An arrange- 
ment was shown by which the first operation could 
be performed by the foot of the operator. 

Objection had been taken to the electric motor, 
and the machine had been said to be complicated in 
consequence. On the other hand.its adoption much 
reduced the labour of the operator, who had not, as 
in another machine, to drive a treadle when writing ; 
still if peqple preferred the latter plan, Ediscn was 
prepared to meet them. - 

At this point a photograph of Edison speaking his 
first phonogram into the machine was thrown on 
the screen. Edison looked very tired, which the 
speaker explained by stating that during the seven 
days previous to the taking of the photo Edison had 
only slept 254 hours. The message in question 
consisted of 160 words, and took up only about 
1 in. of the length of the wax cylinder. 

For postage the phonograms were only 4 in. 
thick, and were inclosed in a case specially designed 
for the purpose. They could be sent from Eng- 
land to America cheaper than a letter by the pre- 
sent postal arrangements. The Postmaster-General 
had said that they must therefore have the law 
altered, but the speaker told him that this was unne- 
cessary, as he did not wish to come in conflict with 
any governments, and that Mr. Edison would alter 
the phonograms so that they would, when packed, 
have the appearance of, and be but little thicker, 
than an ordinary letter. This Edison had now suc- 
ceeded in doing. 

A number of views illustrating some of tle uses 
to which the phonograph has been put, in Colonel 
Gouraud’s family, were now shown, but these are of 
no public interest. A view of a gentleman practis- 
ing elocution by its aid was, however, of more 
importance, as Colonel Gouraud states several actors 
have found the machine of great value in this way. 

The commercial machine was constructed so that 
the sound was audible to the operator alone, with 
the object of preventing confusion in offices where 
several may be employed at the same time. 

The last views exhibited were of Edison’s labo- 
ratory at Menlo Park, at which 100 men are 
employed, and where the weekly pay roll amounts 
to upwards of 2001. a week, fifty experiments often 
going on at the same time. The lecture was con- 
cluded by a practical exhibition of the powers of 
the machine, which gave back several sentences 
spoken into it by the lecturer with the greatest 
distinctness, and finally a cornet solo and the music 
of an American village band was reproduced. 

There was no discussion on the paper. 








THE PARIS EXHIBITION. 

Tue large sums devoted by the French Govern- 
ment and by the Ville de Paris, fell short by about 
13,000,000 frs., of the total amount required to 
meet the expenses connected with the construction 
and maintenance of the Exhibition to be held in 
Paris next year. This deficiency was met by the 
Credit Foncier, which advanced that amount, the 
administration hypothecating all the entrance 
money as a security, and the speculation seems 


likely to turn out a good one; seeing that the 
number of visitors of the Exhibition of 1878 ex- 
ceeded 12,000,000, there is little room to doubt 
that the francs paid for admission to the Champ de 
Mars next year will be far greater than the sum 
advanced by the Credit Foncier for the completion 
of the undertaking. In the same way, also, the 
syndicate that has undertaken the lighting of such 
of the buildings as will be open at night to the 
public, is carrying out this heavy work on a some- 
what speculative basis, as their reimbursement will 
depend wholly upon the number of visitors who 
will pay the extra franc to be charged for admission 
during the evening. Under these circumstances 
the regulations that will control the conditions of 
public entry to the Exhibition are somewhat dif- 
ferent to those which have been observed on 
previous occasions. These rules have recently 
been published in the Journal Officiel, and 
we think that the following summary of them 
will be read with interest. They are preceded by 
a report signed by M. Lanjalley, Director-General 
of the Public Accounts Department, and by M. 
Grison, Director-General of the Finances of the 
Exhibition, and are counter-signed by the Minister 
of Finances and the Minister of Commerce and of 
Industry. The rules are divided into six parts as 
follows: The first heading is called ‘‘ General 
Arrangements,” and under it a main principle is 
laid down. Article 1 provides ‘‘That there shall 
be no free entry to the Exhibition for any persons 
excepting those provided with tickets exclusively 
personal, such as are distributed to exhibitors and 
their assistants.” This resolution is in all respects 
an admirable one ; gratuitous admissions have been 
hitherto, financially speaking, the curse of exhibi- 
tions, for as soon as the door was held ajar to this 
abuse there was no choice but to throw it wide open, 
until it seemed as if free passes would become the 
rule, and entry by payment the exception. 

A well-known example which illustrates this 
nuisance was that of the annual exhibition of 
pictures held in the Palais de Industrie. When, 
in 1879 and 1880, it was determined to open the 
salon at night, illuminated by the electric light, it 
was found that the plan was impracticable owing to 
the fact that the greater number of visitors found 
means to enter without payment. The financial 
result was, of course, disastrous, and speedily led 
to the closing of the galleries at night, and thus 
hundreds of thousands of people, occupied during 
the day, were deprived from enjoying the great 
annual display of French art. 

It is difficult to understand why so many people 
find a satisfaction in_evading payment of a trifling 
sum which they can well afford, and the loss of 
which must directly or indirectly fall upon some 
one else. This weakness, to call it by no stronger 
name, is so widely spread and so deeply seated, 
that we frankly own we shall be surprised if the 
first article of the rules published above can be 
carried out in its integrity ; for the more rigorous 
the preventive measures are, the greater will be the 
ingenuity displayed by that large class of people 
who have grown to think that free entry is a right, 
and who consider themselves ill-treated if they are 
obliged to open their purses. 

The charge for entrance to the Exhibition will be 
1fr. for each person during the day, and 2 frs. at 
night excepting on Sunday, when the charge will 
bel fr. Exceptions to this tariff will be made on 
the occasions of any special fétes, when the rates 
of admission will be advertised in advance ; and 
also on certain days reserved for special purposes 
when the price will be 2frs. Season tickets will 
be sold for 100 frs ; these will hold good during the 
term of the Exhibition, and this charge will be re- 
duced to 26 frs. for such tickets as will be devoted to 
the use of the members of the various commissions 
and other official bodies connected with the Exhi- 
bition. The money paid by evening visitors, as 
well as 6 frs. for each season ticket, will be set 
aside to a special account which will be devoted to 
repay the electrical syndicate that has undertaken 
the work of lighting the buildings and the grounds, 
The prices fixed for admission call for no criticism ; 
they are very moderate and are moreover practi- 
cally the same which visitors have been accustomed 
to pay on previous occasions. Many people, it is 
true, may object that the price of the season ticket 
is too high. The most enthusiastic visitor would 
scarcely go to the Exhibition every other day, and 
unless he did so he would be a loser by adopting 
this means of entrance. On the other aan the 





season ticket will give the right of entry on special, 








as well as on ordinary occasions, by night as well 
as by day ; and it has also the further advantage 
that the holder is at liberty to pass the boundaries 
of the Exhibition as often as he pleases. We think 
there would have been special convenience in 
the issue of weekly or monthly tickets, and cer- 
tainly it would have been desirable that a dis- 
count should be given to the purchasers of a large 
number of daily passes. Upon the whole it would 
seem that the administration has made a mistake 
in not granting free passes to those persons who 
are officially connected with the Exhibition. It is 
true that the reduced price of 26 frs. makes the 
cost of such season tickets almost a nominal one; 
still the holders of such tickets will be actively 
engaged upon work which will directly benefit the 
Exhibition, and—in the case of the juries at least 
—these labours will be honorary. In any case the 
total amount received from the sale of these special 
tickets will be quite insignificant, and we think 
that the administration would have done wisely to 
have sacrificed it, and have presented such officials 
with complimentary passes. There will be 1500 
free tickets allotted to the press ; the distribution 
of these tickets will be determined by an Inter- 
national Press Association. 

The second section of the rules refers to the 
mode of payment for admission. The use of turn- 
stiles, which was abandoned in 1878, will not be 
resumed next year, but admission will be obtained 
by means of tickets which will be sold in all the 
bureaux de tabacs and in the different postal and 
telegraph offices. In these, the sale will be com- 
pulsory, but in many others it will be optional ; 
such as at railway stations, omnibus offices, hotels, 
cafés, &c. The conditions under which these 
tickets will be delivered to the agents, and the 
percentage of profit allowed to them on the sales 
made, are set forth in this section, but this is a 
matter of no general interest. We may note, how- 
ever, the tinal paragraph of the section, which sets 
forth that visitors passing out at any of, the exits 
of the Exhibition will not be readmitted without 
producing a new ticket. 

Section 3 refers to the season tickets. It points 
out that they are not transferable, and that to 
establish the identity of ownership each one must 
have attached to it the photograph of the legitimate 
possessor. These tickets give right of access to all 
parts of the Exhibition whenever it is open to the 
public. They will be sold after March 1 next, in 
an office to be opened in the Ministry of Finance in 
the Place du Palais Royal ; for the convenience of 
persons living abroad, applications may be sent by 
letter addressed to the Caisse Centrale du Tresor 
in the Ministry of Finance, accompanied by a post 
office order for 100 frs., together with 50 centimes to 
cover the cost of sending the receipt, upon the pro- 
duction of which the ticket will be handed to the 
owner upon his arrival in Paris. 

Section 4 deals with the admission of exhibitors 
and their assistants. Only one free pass will be 
given to each exhibitor for his own use or for that 
of his representative. Thisappears quite inadequate, 
although to provide for those exhibitors who require 
several assistants, the Director-General will, under 
proper restrictions, provide temporary passes. The 
regulations concerning the use of these s is 
contained in Section 5. Section 6 relates to the 
rules which will control the personnel of the Exhi- 
bition ; as this is purely an administrative question, 
it presents no general interest. 

uch is an analysis of these important rules, 
which show ibeneaanh a keen desire to prevent 
the abuse which has so often been the principal 
cause of financial failure of previous exhibitions. 
In some respects we think that the administration 
has gone towards the other extreme by not giving 
sufficient facilities to those on whom so much of the 
success of next year’s Exhibition depends. We 
have indicated some of the directions in which we 
think improvements might be made without in any 
way running counter to the sound principles which 
have been laid down, and we think that time will 
prove the soundness of our criticism, and that 
several modifications will have to be made in the 
financial programme, or that considerable and just 
dissatisfaction will find expression. 





SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 
At the meeting of the Society of Telegraph En- 
gineers and Electricians held on Thursday, the 22nd 
inst., Mr, H. Edmunds read a paper on his system 
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of electrical distribution. This system was so fully 
described in our last issue that it will be unneces- 
sary to reproduce the paper here, but it may be 
convenient if we refer to one or two details not 
touched on in the article referred to. Mr. 
Edmunds in his paper stated that he had found it 
convenient to get a constant current in the mains 
not by compound winding or a special governor 
on the engine, but by the simple device of so propor- 
tioning the piston of the engine that each pound 
of steam pressure corresponded to one ampere of 
current. Thus in his scheme the distributing cur- 
rent was to be 70 amperes, and the steam pressure 
in the boiler 70 1b. The engine was run with the 
stop valve wide open, and as the resistance in the 
external circuit increased so did the speed of the 
engine perfectly automatically, with the result that 
the current was maintained constant. All the 
engineman had to do in:this system was to watch 
his pressure gauge, and the current then took care 
of itself. Owing to the absolute constancy of the 
battery electromotive force in his system, he was 
able to run 46 volt lamps at a voltage of 48 without 
diminishing their life, so that he got one candle- 
power per 2} watts. Further, on account of the 
low potential difference required for the lamps, a 
lower grade of insulation could be employed for the 
internal wiring with a corresponding reduction in 
the first cost of the installation. 

The discussion was opened by Mr. Reckenzaun, 
who congratulated the author on his attempt to 
solve the problem of electrical distribution. He had 
seen the apparatus at work, and it was very accu- 
rate, but it appeared to him somewhat too delicate 
in its arrangements to work successfully in a dis- 
tributing station, where the fumes which are always 
present in the atmosphere would tarnish the 
various contacts. Before seeing the apparatus at 
work he had anticipated trouble from sparking, but 
there was almost complete freedom from this, a 
result he was inclined to attribute to the plan Mr. 
Edmunds had adopted of inserting a resistance 
automatically before cutting out the cell from the 
main circuit, Mr. Edmunds had stated that an 
electromotive force of 2.25 volts only was required 
to charge the cells ; his own experience, however, 
was that the back electromotive force of the cell 
itself frequently exceeded this figure, owing to the 
presence of free hydrogen on the plates. In con- 
clusion, he would only repeat that he had been 
greatly interested by the paper, and would again 
congratulate Mr. Edmunds on the system he had 
devised. 

Mr. Preece had kept no notes during the reading 
of the author’s paper, and was, therefore, not alto- 
gether prepared to take part in the discussion. A 
paper of a similar character had, however, been 
read by the author at the British Association meet- 
ing at Bath, and had been very fully discussed. 
There was, to his mind, something remarkably 
enticing about the system, and its details had 
been well thought out, but in any new system 
an attempt to attain completeness at the outset 
was sure to fail, by increasing the expense con- 
nected with the introduction of the system. The 
first thing to be attended to, however, was to make 
the system a success, and then to reduce its cost. 
He thought the apparatus described was still in its 
experimental stage, and would have to be simplified. 
Mr. Reckenzaun had referred to sparking, and the 
speaker had himself feared trouble under this head, 
as 70 ampéres was a heavy current, and sparking 
occurred even with ordinary switches. There was 
none, however, with the apparatus described, which, 
he thought, was due to the absence of self-induction 
in the electrolytic resistances cut out and put into 
the circuit. There was one practical defect in appa- 
ratus such as that exhibited, as he thought it was 
too delicate. One could not make use of too rough 
or sturdy apparatus for distribution work, and he 
was glad to see that the author had already taken 
steps to improve his apparatus in this regard. He 
should like further details as to the way he got 
constant current without compound winding or a 
governor on the engine. With to the curves 
of counter electromotive force exhibited, he thought 
there was a misconception as to the efficiency of 
secondary batteries. There was a general impres- 
sion that the lower voltage on the discharge meant 
a loss of efficiency, but as the internal resistance of 
the cells varied nearly inversely as the current 
through them, this was inaccurate, and he had him- 
self, by discharging at a very small current, got an 
efficiency of 98 per cent. Mr. Edmunds had 
touched upon another serious matter. 





That. was, | had 


the difficulties put in the way of contractors and 
consulting engineers by the fire offices in their 
regulations as to wiring and fittings. ‘‘ Somebody” 
had put his foot down on pure india-rubber, and 
stated that vulcanised only was to be used. Butin 
the Post-Office practice, pure rubber, and it only, 
was specified for aérial cables. The author of the 
rule might be right, but practical men with thirty 
years’ experience would be glad to know the reason 
why. 

Mr. Kapp said there was no difficulty whatever 
about obtaining constant current in the way de- 
scribed by the author, and Mr. Bernstein had done 
it years ago. It was a beautifully simple plan and 
very pleasant for the man in charge of the installa- 
tion, but its results were not quite so gratifying to 
the man who had to foot the coal bill, as an engine 
just crawling round with its load was very uneco- 
nomical owing to time being given for the steam to 
condense in the cylinders. This indeed was one of 
the great advantages of the Willans engine, which 
ran so rapidly that the steam had no time to con- 
dense and the cylinders were almost as good as if 
non-conducting. He did not quite follow the 
author in his statement that only one-third the 
current was required in the mains as when the 
ordinary or Colchester plan of using batteries was 
adopted. If there was no accumulation of charge 
in the cells, the current must be as large as for 
direct lighting, whilst if there was accumula- 
tion there was not two-thirds saved. He should 
like to know if it was possible in practice to adjust 
the magnet for cutting out the cells so delicately as 
to keep the electromotive force so constant as the 
author stated. Ifso, he could understand how it 
was Mr. Edmunds was successful in driving lamps at 
a voltage higher than that intended by the makers. 
He thought the magnetic cut-out was an exceedingly 
beautiful device, as there was a complete absence 
of self-induction with it. He was, however, sorry 
that the author should have shown a motor gene- 
rator in his diagram, as he thought this an objec- 
tionable feature, as the insulation at the high 
potentials it was proposed to use would be very 
difficult. 

Mr. Granville asked the author how many fresh 
contacts were introduced in this system, and how 
many houses could be driven from one sub- 
station. 

Mr. Carter thought a very marked change had 
lately come over the advocates of the battery trans- 
former system. In the previous discussion it had 
been implied that the batteries were to be used 
simply as potential reducers, and that their efficiency 
would in consequence be very high, but now this idea 
was apparently given up they would get the whole 
of the old loss in conversion. As to internal wirings 
Mr. Edmunds stated that with his system a lower 

uality of insulating material could be used and 
the first cost of the installation correspondingly 
reduced, but in the speaker’s opinion the extra 
price for good cable would make very little differ- 
ence. 

Mr. Bate was of the opinion that the adoption of 
the system proposed by Mr. Edmunds, far from re- 
ducing the cost of an installation, would actually 
increase it, for if the batteries were discharged 
more rapidly than they were recharged by the main, 
they would run down, and to prevent this taking 
place larger batteries would be required than in the 
Colchester plan, where the batteries were charged 
during twelve hours, in place of during six only, as 
in the present instance. 

Mr. Trotter hoped the author would explain the 
mechanism of his regulator for charging the bat- 
teries at intervals of two minutes. With regard to 
running the engine without a governor he had 
found it, when working with Mr. Bernstein, to be 
very satisfactory. He thought the system proposed 
very ingenious, but also that the figures given were 
rather mixed. Great stress had been laid on the 
good insulation of the system, but he would like to 
know the actual distance between the charging 
main, at the 6000 volts proposed, and the house 
mains. 

Professor Forbes thought that now engineers 
had got one good system of distribution, they were 
prepared to looked forward to another founded on 
the use of storage batteries. The chief difference be- 
tween the plan described that evening and previous 
schemes was that in that just Aaanatbed ere was 
no trouble owing to too high a voltage on first dis- 
charging the cells, as was the case with the other 
system, and though many complicated devices 

been schemed to get over this difficulty, he 





had not: met with any that could be considered 
successful. He would like to know what was 
the advantage of using the cell at half -charge 
as it seemed to him. He was glad to hear 
that the author had succeeded in getting one 
candle-power for 24 watts, without diminishing 
the life of the lamps, but he had not heard of so 
great an efficiency before. Marcel Deprez had 
shown that if the load on a series motor is altered, 
the current remains constant under all loads. This 
was the converse of the plan described in the paper 
of driving the engine without a governor. In this 
regard, however, he would like to know how the 
second and third auxiliary engines were to be intro- 
duced, as, though Mr. Edmunds had ed over 
this point very lightly, he (the speaker) thought 
there would be mechanical difficulties to be over- 
come. He agreed with Mr. Kapp as to the motor 
generator being objectionable, but this was only a 
minor detail, and could be lopped off as suggested 
by Mr. Preece. In conclusion, he thought the 
system was perhaps too complicated, and he should 
have liked to have seen an estimate of its cost. 
However, he thought its general features were very 
beautiful, and hoped Mr. Edmunds would make it 
a practical success. 

Mr. Edmunds, at the end of the discussion, 
asked permission to postpone his reply to the next 
meeting. 





CHRONOMETER RATES AND HOW TO 
USE THEM AT SEA.* 
[Seconp ARTICLE. ] 

Havine observed rates of a chronometer in several 
different temperatures, in order to discover the law 
of their variations a curve should be drawn, taking 
the temperatures for abscissee and the rates for 
ordinates. A certain number of points are thus 
defined, through which a line may be traced, not 
rigidly confined to the points, but kept to the cur- 
vature indicated. The figure of this curve may be 
accepted as the geometrical representation of the 
desired law. The equation of this curve will be the 
algebraical expression for the law. Lieussou dis- 
covered that these curves are parabolas, having 
their axes perpendicular to the abscisse. Now the 
equation to the parabola, thus placed in relation to 
the co-ordinates ¢ and 7, is of the form 


r=A+Bt+Ce2 
A=R+CT4, 


B=-2CT:; 
r=R+CT2-20Tt+ C2; 


r=R+C(t-T). 


Taking 


and 


that is 


The law of the secondary error of the marine chro- 


nometer may therefore be stated thus: The in- 
fluence of heat upon the rate of a chronometer is 
proportional to the square of its temperature, 
reckoned from a certain degree of the thermometer. 
This law has been verified in all countries for all 
chronometers suitably studied. Although Hartnup 
never gave any explanation or investigation of this 
law, the French astronomer, H. Faye, has amply 
elucidated it in his work entitled ‘‘ Cours D’Astro- 
nomie Nautique,” and has not failed to show the 
identity of Hartnup’s method and Lieussou’s for- 
mula. Faye investigates the law by means of the 
calculus. As the secondary error depends upon the 
elasticity of the spring and the dilatation of the 
balance, which are only affected by temperature, it 
is a function of ¢, and may be practically replaced 
by a series proceeding in the ascending powers of ¢ : 
t ” 13 m” ™ 
f() =f (0) + tf (0) +i5/ (0) tro3f (0) + &e. ; 


of which the coefficients are the values which the 
successive derivatives of this unknown function take 
for t=0. They are obtained by very simple for- 
mulee from observed values of the function and their 
successive differences. The differences themselves 
indicate at what term it is convenient to stop, for, 
in their order A’, A”, A,” . . . they decrease, and 
when their magnitude becomes about as small as the 
quantities which escape observation, they may be 
neglected. Applying it to the rates of a chrono- 
meter observed at equidistant temperatures, it is 
found that the 4’” may be neglected, and that the 
A” may be considered as constant. It is, there- 
fore, sufficient to take the three first terms of the 





* For previous article see page 66 ante, 
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series, and to calculate their coefficients by the for- 
mule : f 
f' 0) == ( Ay’ — 4 Ao") 5 and f (0) = = 40"; 


h being the increment of ¢. The following is an 























example : 
t. r. XY. A". 
deg. 8. 
~10 -18 
tts —1.2 +0.6 
0 -1.0 +0.2 0.4 
5 -11 —0.1 0.8 
10 -1.6 —0.5 —0.4 
15 —2.5 —0.9 —0.4 
20 —3.9 —14 —0.5 
25 —5.6 -17 —0.8 
He 


re 
Ff (0) = —1.0; Ao = —0.15 Ao” =—0.4; 
and the working formula is 
f(t) =4(0) +670) + £7" (0), 
which gives : : 
=-—1, + (—0. 4 yp 0.4 if 
. 10+ ( 0.1 + x) = 


r =—1.0 + .02¢ —.008 22, 
or 
r = —.9875 — .008 (¢ —1.25)?. 

The easiest mode of applying the law is to have 
three rates 7,, 7:, 13, observed in the equidistant 
temperatures ¢,, t, t. These give three equations 
of the form 

r= R+ Ct,2—2CTt, +CT? 
%9 = R+Ct?—2CTHR + ox\ 
r= R+ Ct,?—2C0T t, +CT? 
substracting, 
1% — eg = C(t, —tg) (t; + 42) —2C T(t, —-¢ 
mA See ct EM Eo SO 
But, 
t) — ty = 2 —ty = 4(t) — ts) 
by the conditions. 
The difference of the last pair of equations is 
n—re-(rg-)=Clh-b) fa ta - ts - ty 
= C(t, —t,)2(t, — ts) 
Hence 
og atanain=n) 
2 (4—t)? 
2fr, —r, —(r, —*)} 
4 (t be te 
C= 2h — ff, — (r, —1rs)} 
(t, ) ts)? 
the formula used by Hartnup. 

Again, subtracting the third from the first equa- 

tion, 








%1— 13 = C(t; — ts) (4) + ts) —2C0T (4 — ty) 





P_hth. Hat 
2 2C0(t, —ts) 
T= ¢ meres? Crrrid We 
2 30 — a) 


the same as Hartnup’s formula. 
Finally, the second equation gives, 
R=r,—O(t—T)8, 
the same as Hartnup’s formula. Any other rate 1, 
corresponding to temperature ¢, can be found from 
the general equation 
r=R+C(t -T) 

When a chronometer cannot be rated in equi- 
distant temperatures, rates should be obtained in 
as wide a range of temperature as possible, and the 
parabolic theory of the change of rate due to the 
secondary effect of temperature may be applied to 
the rates so obtained to get approximate rates for 
all temperatures in which the instrument will be 
required to perform. A registering thermometer 
giving maximum and minimum temperature should 
be read daily in the same chamber with the chrono- 
meter. The rates observed in non-equidistant tem- 
peratures must furnish not less than three equa- 
tions of condition of the form r= A+Bt+O??, 
from which to deduce the quantities C, T, R. 

With the view of showing the advantage of using 
rates in accordance with temperature, Hartnup 
instances the chronometer which stood last in the 
order of merit on the Greenwich trials for 1878. 
He does not give the computations, but states that 
the error of longitude in fourteen weeks would be 
reduced from 83 to 3 miles. As an example one of 
the lowest chronometers in the Greenwich list for 
1883 may be taken. It had a resilient lever escape- 
ment and an ordinary balance. The following 
Table contains the observed rates during the first 


fourteen weeks, and the calculated rates during the 
second fourteen weeks. 

From these data it appears that the navigator 
using the mean rate observed during the first 
fourteen weeks would, during the second fourteen 
weeks, reckon it 370.5 seconds fast, whereas it went 
820 seconds fast, an error of 449.5s8., or 112.4 miles 
of longitude, in ninety-eightdays. Had he allowed 
a rate according to observed temperature, as calcu- 
lated from the first fourteen weeks’ performance, 
he would have reckoned the chronometer at the 
end of the second fourteen weeks 771s. fast, in- 
stead of 820 ; an error of 49s. or 12 miles of longi- 
tude only, in ninety-eight days. 











Observed Tempera- | nempera- Calcu- 

Date. Pee Date. | ture. | lated 7. 
m. d. 8. deg. m. d. | deg. 8. 
1 20 7.0 48.2 42 |} 631 | 35.1 
27 7.2 47.5 6 5 | 655 | 487 

2 3 8.6 467 12 | 643 | 386 
10 13.1 47.5 19 | 60.9 58.8 

17 18,1 | 49.4 26 94.9 35.1 

24 20.5 | 48.6 6 2] 910 48.3 

8 3 25.9 | 650.4 9 | 880 56.4 
10 3.7 | 923 16 | 89.9 61.2 

17 32.9 94.2 23 | 68.3 | 63.5 

24 39.0 93.9 30 66.4 68.5 
31 42.0 94.4 rea 72.2 73.2 
ing 39.6 54.6 14 | 686 | 71.0 
14 38.1 54.1 21 |, 641 | 64.8 

21 43.8 55.1 28 | 6381 | 63.0 
Sum... 870.5 es ° | se | 771.2 

! 











The observed rates give the three following equations : 
41 =A + 55B + 55°C, mean of three weeks. 
87 =~A+94B+947C, ,, four os 
9.5 = A + 47 B + 477C, so) Geet 5; 
Whence 
C = — .0872; B = 12.89; A = — 404. 
But mm 
B = —20CT, hence T = T744 = 74, 
And 
R=A-CT?= — 404 + 477.5 = 73.5. 

The calculated rates are of course deduced from 
y=R+C(t¢—T). It will be noticed that the 
thermal factor C was excessive in this chronometer. 
Nevertleless, if at sea, on a voyage of ninety-eight 
days, the error of longitude would have been re- 
duced from 112 to 12 miles by the application of 
corrections to the rate for change of temperature. 

It is only fair to inquire what the best chronometer 
would have done under the same circumstances. 
The data for the one which headed the list is con- 
tained in the next Table : 





| 
Tempera-| Calcu- 











Observed | Tempera- 

Date. v. ture. Date. ture. | lated +. 

m. d. 8. deg. m. d. deg. 
1 20 — 4.9 48.2 4 28 63.1 —T7A4 
27 — 5.9 47.5 5 6 65.5 | — 7.2 
2 3 — 6.1 46.7 12 643 | —7.2 
10 — 6.5 47.5 19 60.9 | — 6.7 
17°} 68 49.4 26 4.9 | —88 
24 — 6.0 48.6 6 2 91.0 | —7.8 
8 3 | —68 50.4 9 $0 | —74 
10 — 4.9 92.3 16 89.9 | — 7.6 
ag eee 94.2 28 68.3 | —66 
24 — 7.9 93.9 80 66.4 | — 6.5 
81 — 6.6 94.4 2 ace 72.2 — 6.4 
4 7 — 3.6 54.5 14 68.6 — 6.4 
14 — 53 54,1 21 64.1 — 6.6 
21 — 6.6 65.1 28 631 | — 66 
Sum...|_ —83.5 oe ee | —98.7 

















The observed rates yield the following equations : 


—6.2=A+47 B+2209 C ; mean of three weeks, 
—7.2=A+94 B+8836 C ; » four be 
—5.2=A+55 B+3025C; 93. GGR:- gs 


Whence 
But 


B=.4512, C=—,.0032, A= —21.34. 


oe F —+4512 - 79, 
=-2CT;henceT 006! 70.5 deg. 


And 
R=A-CT?= — 21.34 +.0032 x 70.5% = — 6,43 sec, per week. 
It will be noticed that this chronometer had a 
very small value for the thermal factor C. ~ The 
observed mean rate of the first fourteen weeks, if 
used during the second fourteen weeks, would give 
a loss of 83.5 seconds, whereas it really lost 117, an 
error of 33.5 seconds, or 8.4 miles of pee icy 
By using the calculated rates the error would have 
been 18.3 seconds, or 4.6 miles of longitude. So 
that even with the very best chronometer, by using 
rates according to temperatures, the error of longi- 
tude would have been reduced from 8.4 to 4.6 miles, 
in a voyage of ninety-eight days. The parabolic 
law of the secondary thermal compensation is thus 


improvement could be made in the use of the 
chronometer at sea than by the adoption of rates 
dependent on temperature, instead of one uniform 
rate throughout a long voyage through great changes 
of climate. 

The Kew Observatory, managed by the Royal 
Society, in 1886 inaugurated a system of ratin 
chronometers similar to that at the Liverpoo 
Observatory. The thorough test trial occupies 
thirty-five days, divided into five periods of six 
days each, and five intermediate days, one day at 
the commencement of each period of test : 

| period, chronometer at temperature 55 deg. 


econd ,, ” 9% 70 4, 
” ” 2 8 ,, 

Fourth ,; ” » a .« 

Fifth ” ” ” 55 


Certificates are granted for chronometers which 
have undergone the thirty-five days’ test, and whose 
performance is such that : 

1. The mean of the differences in each period 
between the arene daily rate during that period 
and the several daily rates does not exceed one 
second in any one of the stages. 

2. The mean daily rates have not been affected by 
change of temperature more than one second per 6". 

3. The mean daily rate has not exceeded ten 
seconds in any ‘hitiod. 

The range of temperature, from 55 deg. to 
85 deg., to which the marine chronometers are sub- 
mitted, has been decided upon after careful con- 
sideration, as being amply sufficient for determining 
their behaviour under conditions to which they are 
usually exposed at sea, Chronometer makers and 
captains of ships have now the long desiderated in- 
stitution for the port of London, where an impartial 
test of chronometers can be obtained. Here are 
specimens of the mean rates of four chronometers 
tested at the Kew Observatory : 





Temperature.| No. 28. No. 30. No. 32 No. 34 
deg. 8. 8. + 8. 

55 +3.75 +0.35 0.00 +0.50 

70 | +3.60 +0.10 1.35 | +0.15 

85 | +8.85 | +0.55 +2.35 | +2.00 

70 |} +430 | +0.75 +2.60 | +3.20 

55 +340 | +110 +1,65 +8.05 





These all gained on their rates, No, 34 especially, 
but otherwise appear to have behaved as good chro- 
nometers usually do. 

The full certificates for chronometer rates show : 
1, The variation of rate from day to day, which 
should not exceed 1s. between any two days in each 
week, 2. The first and last week’s rates having 
been obtained in the same temperature, the amount 
of change during an interval of four weeks is shown, 
thus rendering acceleration evident. 3. The amount 
of change in the rate due to temperature is shown, 
which is generally found not to exceed-1s. or 28, for 
a range of 30 deg. in a properly compensated 
chronometer, though in some instruments 10 s. and 
even 20s. are detected. 

The Liverpool astronomer computed the following 
instructive results : 











Extreme Dif- 
Numb ference of . , Mean of Ex- 
umber of Chrono- Mean Daily Variation of | treme Diffe- 
acti. (at, batwena| ate Due, rence betreen 
pine shy any twoof Five 8 any Swo Meys 
port 1871. Successive Temperature. of each 
Weeks. Week. 
8. eed. 8. 
Mean from 381 a 1.61 1.31 
r a “ 38 6.45 6.61 
tt oes | 1.68 1.24 0.87 
sa tae Oe J 2,19 1.78 0.98 
Pie Bh sggintoy 6.28 4.55 2.80 
grt ig eel Sad 1.56 1.29 0.70 











Taking the best, the worst, or altogether, about 
three-fourths of the change of rate is due to change 
of temperature; and the independent results of 
each of the two years are remarkably consistent. 
Moreover, the error of thermal adjustment remains 
sensibly the same for long periods of time, and the 
rate in a definite temperature is frequently found 
to scarcely alter for several years in succession. 
Here is an example, showing the mean daily rate of 
the same chronometer at various times : 














seen in every case to be as true as it is beautiful, 





and it becomes difficult to conceive how a greater 


| 
Date. In 55 deg. | In 70 deg. | In 95 deg. 
8. 8. 8. 
1867, April .. ..  ..|. -O.4 +14 | +428 
1908, May... «. | | 06 +14 | 422 
1869, April ..  .... -0.4 +17 +2.7 
1869, November... aul -— 0.2 +19 | +2.8 
1871, February ‘be ot - 0.2 +1.5 +2.3 








538 


ENGINEERING. 


[Nov. 30, 1888. 








Besides the thermal error, which is subject to 
law, the error of acceleration or retardation, which 
is not amenable to any known law, there are other 
causes which may alter the rate of a chronometer 
at sea, but as a general rule they are avoided by 
protecting the instrument properly in a dry well- 
padded recess. They are the accidents of naviga- 
tion, and are only effective under severe circum- 
stances, such as the battering of heavy seas, vibra- 
tions from the propeller, play in the gimbals from 
excessive rolling and pitching of the ship, oxidising 
or sulphurous emanations from the hold or from 
the bilge ; and the magnetism of iron ships. As 
regards the latter, however, it has been denied 
altogether by some authorities. If seriously effec- 
tive it would establish discrepancies between the 
sea and the shore rates, which have been satis- 
factorily shown not to exist. In 1858 very careful 
experiments made by Messrs. Delamarche and 
Ploix indicated that the magnetism of ships has no 
sensible influence upon the rates of chronometers*. 
Dampness or emanations from such cargoes as 
sugar, hides, guano, &c,, can only affect the chro- 
nometer by forming rust on the balance spring, or 
oxidising the oil, and then the rate will become so 
uncertain that the instrument must be repaired. 
Inordinate pitching and rolling may keep the chro- 
nometer so active in its gimbals that the position 
errors come into play, and very few chronometers 
are unaffected by position errors, which are sup- 
posed to be avoided by the instrument being always 
maintained horizontal. The tremors from the 
machinery ought to be guarded against in selecting 
a place for the chronometers ; and as for the batter- 
ing action of heavy seas causing sudden lurches of 
the ship, these may, though very exceptionally, 
cause a chronometer to jump a few seconds, but the 
evil ceases with the cause, and unless frequently 
repeated, cannot produce a large error in the 
Greenwich time. 





NOTES. 
Tue Duration or Licutinc FLAsHEs, 

Tr is well known that the lighting flash, or the 
spark between the terminals of an influence ma- 
chine, exists for so short an interval of time as to 
be beyond measurement by any ordinary means, 
But notwithstanding the acceptance of this know- 
ledge, the peculiarities of some of the flashes photo- 
graphed have been supposed to be due to the 
camera, or the sensitive plate, being at the time in 
a state of vibration. To test this line of thought, 
Mr. James Wimshurst has made a dark slide for 
his camera, in which is fitted a train of clockwork 
carrying a disc, upon which is an arrangement 
for holding the sensitive plate. When all is com- 


plete for photographing a flash, the clockwork is 
wound up, the sensitive plate then rapidly acquires 
great velocity, which at the maximum reaches 
2500 revolutions per minute, and with the plate 
rotating at this speed, the spark is photographed. 
The annexed engraving is from a photograph taken 
under these circumstances; as will be seen, it in 
no way indicates movement in the sensitive plate, 
for the photograph throughout its length is as sharp 
and as clear as though the plate had been at rest. 
The experiment is interesting, for it not only 
shows the infinitely short existence of the spark, 
but it also shows that chemical change in the sensi- 
tive film takes place in an equally minute interval 
of time. 
Tue Norra Sea-Bartiwc Canat, 

There are several somewhat novel regulations in 
connection with the work and the workmen at this 
large undertaking. Only men and lads having com- 
pleted their seventeenth year may be employed ; the 
only exception is when a fatheraccepts work together 
with his sons, when the minimum age is reduced 
to fifteen years, German workmen are given the 
preference before foreigners. All the men are 
examined by a doctor prior to their being engaged, 
and it depends upon his opinion as to their 


* Vide Comptes Rendus xlviii., 462; also Recherches 
Chronométriques, vol, i., p. 389, 





capacity, whether they are accepted or not, and 
men suffering from infectious diseases are not 
allowed to take work. A contract is made with 
each separate man ; the working hours are fixed by 
the Canal Commission after conference with the 
undertakers, and nightwork may only take place 
with the distinct consent of the Commission. On 
Sundays and holidays only necessary repairs or 
other absolutely pressing work may be done. There 
must not be more than fourteen days between the 
different pay-days. At piecework extending over 
a protracted period a suitable sum in advance has 
to be paid to the men after the lapse of the first 
fourteen days. The payment of wages to the men 
through middlemen is not allowed. Courts of 
arbitration, appointed by the Commission, have to 
settle the disputes that may arise between the men 
and their masters. The men are bound to join in 
the courses of instruction and the practices that 
may be ordered for the purpose of perfecting them 
in fire brigade and saniarit service. The Canal 
Commission defrays the expenses of these courses. 


British Exuipirors at Paris. 

Acircularhas been placed in our hands addressed by 
Mr. Lee Bapty to the British exhibitors of next year’s 
Exhibition at Paris, stating that he has consented 
to be nominated as their Executive Commissioner 
to look after their interests ; this position, he points 
out, is not in any way of a commercial nature, but 
is purely official ‘‘as between exhibitors and the 
executive of the Exhibition ;” that is to say, the 
French executive. We are quite willing to assess 
Mr. Bapty’s qualifications for such a post, at his own 
high valuation, but we feel it our duty to point out 
that his proposal, which might have been a valuable 
one a year ago, when there seemed no prospect of 
British representation, has, at the present time, 
absolutely no raison d’étre. The executive of the 
British section has long been in working order ; the 
General Committee with the Lord Mayor as Presi- 
dent and Lord Brassey as Vice-President ; the 
Executive Committee, whose Chairman is Sir 
Sir Polydore de Keyser; the acting staff at the 
offices in Walbrook. At the present time all the 
space in the British section has been allotted, and 
the organisation is complete in’ every detail. The 
responsibility of every appointment is vested in 
the British executive, and they could not indorse 
any independent attempt to obtain so important a 
position as that of commissioner. We may add, 
for the information of every one interested in this 
question, that all appointments connected with 
the British Executive have been already made, so 
that Mr. Bapty’s circular is singularly ill-timed. 
We — have more to say on this subject next 
week, 


Russia’s New Minister oF Rattways. 

The Czar has chosen as successor to Admiral 
Possiette the general he sent to the Transcaspian 
region a year ago to examine the line to Samarcand 
constructed by General Annenkoff. The late 
minister was a naval officer before he became head 
of the Russian railways, and his training as engi- 
neer was very limited. The present one, on the 
other hand, is a man of remarkable experience, and 
although in his sixty-sixth year, has still plenty of 
fire and energy in him. General Hermann Pauker 
is of a Baltic German family, and completed his 
engineering training shortly before the Crimean 
War. After being employed a short while on the 
construction of forts in Poland he acted as assistant 
in the building of the Nikoli Bridge, until recently 
the only iron bridge over the Neva at St. Peters- 
burg. In 1887 he was sent to Kertch to design and 
carry out the construction of the fortifications there. 
Afterwards he built some of the batteries at Kertch 
and Otchakoff. About this period the controversy 
took place between the rival advocates of stone forts 
and earthen batteries. At Cronstadt and Sebas- 
topol were many fine specimens of the former, and 
theré was a tendency to increase them. General 
Pauker, however, threw in his influence into the 
advocates of earthen fortifications, and through his 
exertions Russia accepted the innovation in good 
time, and was spared the loss of a deal of money 
that otherwise would have been wasted on stone, 
Later on he introduced the Moncrieff batteries into 
Russia. Just before the last Turkish war he built 
a pontoon bridge for the Danube at Zimnitza, 
Owing to the block on the Russian railways, 
however, it arrived at its destination too late 
to assist the crossing of that river of the army, 
although it was used for subsequent opera- 
tions. Besides these works General Pauker built 





the palaces. of the Grand Dukes Nicholas and 
Michael at St. Petersburg, he served as head 
of the Commission appointed to inquire into the 
condition of the military barracks in Russia, he 
took part in the building of the marine port at 
St. Petersburg, and the harbour works at Libau. 
He also helped to reorganise the Russian canal 
system a few years ago, and as member of the 
Council of the Grand Society of Russian Railways, 
became practically familiar with the details of work- 
ing the St. Petersburg-Moscow, the St. Peters- 
burg- Warsaw, and other important northern lines, 
Recently he took part in the planning of the Kozel- 
Poklevsky irrigation works at Merv, and was 
appointed head cf the Commission sent to Central 
Asia to report on General Annenkoff’s line to 
Samarcand. General Pauker not only thus pos- 
sesses the confidence of the Czar, but has had an 
experience of practical engineering which should 
serve him in good stead in his new appointment 
as head of the canals and railways in Russia. 


Frencu Steam NAvIGcArION. 

A steamer named the Paraguay has been launched 
at St. Nazaire for the Compagnie des Chargeurs 
Réunis. The Paraguay is 379 ft. long, and has 
a carrying capacity of 2200 tons. She will be fitted 
with engines working up to 1900 horse-power, and 
she is expected to attain a speed of 13 knots per 
hour. She will have accommodation for 60 first- 
class passengers, 40 second-class passengers, and 
600 third-class passengers. The steamer Battam- 
barg, built for the Compagnie Messageries Flu- 
viales de Cochin-Chine, has just been launched at 
Nantes. The Battambarg is 1974 ft. long, and has 
a carrying capacity of 400 tons. Sheis fitted with 
engines working up to 680 horse-power, and she 
attained on her trial trip a speed of 12 knots per 
hour. The Guadiana, a vessel of 2570 tons, built 
for the Messageries Maritimes, has been launched 
at Havre. The Guadiana is 351 ft. long, her en- 
gines work up to 1500 horse-power, and she is 
expected to attain a speed of 13 knots per hour. 
She will carry 36 cabin passengers. A small 
steamer, 113} ft. long, and named the Wangpoo, 
has been launched at Shanghai ; she was built for 
the Messageries Maritimes, and will be employed 
by that company on the Yang-Tsé. The Eugéne 
Pereire, just completed at St. Nazaire, has left 
that port for Marseilles. The Eugéne Pereire will 
run between Marseilles and Algiers ; she is 356 ft. 
long by 352 ft. beam, and 29 ft. deep. She is fitted 
with triple-expansion engines working up to 2008 
horse-power, and she attained a speed of 17 knots 
per hour upon her trial trip. She will carry 200 
first-class, and 50 third-class passengers, and she 


jis expected to prove herself the swiftest steamer 


engaged in the Mediterranean trade. 


LAWRENCE CARBURETTED Gas. 

The Lawrence gas is an American invention, 
which is now beirg introduced into this country, 
and an exhibition of its powers was made on Wed- 
nesday last at the offices of the company—the 
Lawrence Automatic Gas Company, Limited—at 
9, Fenchurch-avenue, E.C. The experiments were 
very simple, a number of No. 0 Bray burners being 
mounted on a pipe, and in the centre was a No. 8 
Bray. With the connection to the Lawrence appa- 
ratus shut, the No. 0 burners naturally gave a very 
feeble light, whilst upon the Lawrence arrange- 
ment in connection, the gas flames were greatly in- 
creased in volume and also in purity of colour. 
The apparatus in question consists of a rectangular 
case in which are placed perforated trays, and on 
these are wood shavings. Gasoline is allowed to 
trickle down over the trays, and naturally satu- 
rates the shavings. The gas, which may be ordinary 
company’s gas or otherwise, ascends amongst the 
trays and through the shavings, becoming in its pas- 
sage charged with the vapourof thegasoline. Inorder 
to prevent flooding, a float valve is fitted, and this 
stops the supply of gasoline when the latter rises 
above a certain level in the bottom of the chamber. 
Comparative tests were also made with the gas, 
measurements of the quantity consumed being 
taken. A No. 6 Bray burner consuming 9.96 ft. 
of ordinary City gas per hour gave a result which 
was approximately equal to a No. 0 Bray burning 
2{t. of Lawrence gas per hour. The difference in 
illuminating power was decidedly in favour of the 
Lawrence gas, but naturally there is the gasoline to 
be taken into account. Dr. John Hopkinson, 
F.R.S., and Mr. A. M. Levy, have both reported 
on this system. The former finds the economy in 
favour of the Lawrence gas to amount to 40 yer 
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cent, The consumption of gasoline is about one 
fluid ounce per cubic foot of gas. Taking gas at 3s. 
per 1000 and gasoline at 10d. per gallon, the cost 
of ordinary City gas and of gas enriched by the 
Lawrence apparatus are respectively 0.036d. and 
0.098d. per foot of gas consumed. Dr. Hopkinson 
also says that for the same illuminating power the 
heat and products of combustion from Lawrence 
gas will be much less, and consequently the damage 
to decorations and health will be less than when 
ordinary gas is used. Mr. Levy sums up a long 
report with the following conclusions: 1. The illu- 
minating power of Lawrence gas is 8} times as 
great as that of an equal quantity of City gas. 2. For 
every foot of gas carburetted eight-tenths of an 
ounce of gasoline are evaporated. This quantity 
may, with proper attention, be brought down to 
.65 oz. to .700z. 3. The saving realised, candle- 
power for candle-power, will vary between 45 and 50 
per cent. gross of the cost of illumination by City 
gas. 4. The Lawrence gas is less injurious to health 
and property than City gas. The gasoline is per- 
fectly innocuous. With regard to the important 
point of deposition, Dr. Hopkinson says that in one 
set of experiments there was no condensation what- 
ever, but in the second series of experiments a very 
small condensation was observed, which in the 
latter portion of the time re-evaporated, showing 
that a small but altogether temporary deposit of 
gasoline was possible with the experimental appa- 
ratus. ‘‘ This temporary deposit,” Dr. Hopkinson 
continues, ‘‘ would not occur if the apparatus were 
jacketted as in the practical apparatus.” It should 
be stated that the gas was passed through a U-shaped 
glass tube placed in cold water, butif the Lawrence 
gas can be carried for any considerable distance 
without depositing the carburetting material, a 
great step in advance will have been made, for that 
is one of the rocks on which a good many systems 
somewhat allied to this have been shipwrecked. 
The system has already been introduced in this 
country in the case of some large mills and big 
country houses, and is said to have given remark- 
ably satisfactory results. It has been largely intro- 
duced in its native home, the United States, where 
it has, we believe, achieved a great success. 


BREAK IN THE CORNWALL CANAL IN CANADA, 


A break occurred recently in the Canadian Corn- 
wall Canal of a very serious description, which has 
suddenly stopped the St. Lawrence navigation at 
a most inconvenient time, as the transportation 
companies are bringing down the harvest as fast as 
possible before the ocean navigation from Montreal 
is closed for the winter. The Cornwall Canal was 
the first of the St. Lawrence canals that was con- 
structed. In 1830 the cost of taking a ton of freight 
from Montreal to Prescott, 113 miles, was 4l., and 
forward to Niagara cost 2/., the most difficult and 
tedious place being the Long Sault, a continuous 
rapid for 10 miles down to Cornwall. The canal 
was commenced in 1834 by the province of Upper 
Canada, and the works were suspended in 1838 
principally from the disturbed state of the country 
and the financial difficulties of the province. In 
1842, after the union of Upper and Lower Canada, 
the works were resumed, and in December of that 
year the steamer Highlander passed through, 
though the canal was not publicly opened until 
June, 1843. The length of the canal is 11} miles, 
overcoming a descent in the river of 48 ft. There 
were seven locks to accomplish this, which were 
200 ft. between the gates, 55 ft. wide, with 9 ft. of 
water on the mitre sills. In 1871, in pursuance of 
a policy for eularging the St. Lawrence canals, and 
making them of uniform size and capacity, the 
scale of navigation was fixed for a depth of 12 ft. of 
water instead of 9 ft., and the locks were all to be 
of a uniform size 270 ft. between the gates, 45 ft. 
wide in the chamber, and the bottom of the canal 
was to be 100 ft. in width. In the early part of 
1875 a further enlargement was determined upon, 
and orders were given to place the foundations of 
all permanent structures at a depth corresponding 
to 14 ft. of water on the mitre sills, sufficient for 
a vessel of 1400 tons, and to this scale the works 
of the Welland, Lachine, and the Cornwall Canal, 
as far as completed, have been made to conform. 
The two lower locks at the town of Cornwall have 
been completed for some time, taking the place of 
three on the older canal, which closely parallel are 
still occasionally used. The upper or guard lock 
has been under construction for the last two years, 
and the other three will be placed under contract 
within the next month, The canal is constructed 








immediately on the north bank of the river, and 
when the bluffs approach too close to the river, a 
bench has been cut out of sufficient breadth for the 
purposes of the canal, a broad towing path being 
left between the canal and the river, the former of 
which is from 6 ft. to 18 ft. or 20 ft. above the 
latter. At the spot where the break has occurred 
the lands fall back from the river, and a low 
marshy swale is crossed on a high embankment, the 
bottom of the canal being at least 12 ft. above the 
surface of the ground, In constructing the canal 
this bad foundation was carefully puddled, to pre- 
vent any water from finding its way through the 
former marsh, and two stone culverts were put in 
underneath the canal of sufficient capacity to be 
used for a road in the summer time, and for half a 
century there has been no trouble or failure of the 
embankment or these structures. Lately, however, 
cracks have shown themselves in the towing-path, 
and the embankment, softened by the incessant 
rains of this autumn, has been carefully watched, 
although no such catastrophe as this that has 
occurred was expected. About midnight on the 
day of the accident, the whole side of the canal 
towards the river for a space of 200 ft. sudden] 
gave way, and the water in a six miles lengt 
of the canal rushed out like a miniature Niagara, 
scooping out the bed of the canal for 10 ft. below 
the bottom of the prism, and demoralising the 
whole structure for 100 ft. to 150 ft. on each 
side of the break. Fortunately there were only 
two tugs and eight empty barges in the long level 
at the time, but a steamer was just entering the 
upper lock and nine barges with 40,000 bushels 
of wheat were in the upper part of the canal, for 
which the steamers Oregon and Lake Superior were 
waiting at Montreal, whilst 100,000 bushels more 
of the same consignment were daily expected at 
the foot of the lake. The Ogdensburg Coal and 
Towing Company had sixteen barges with 700 
tons of coal for Montreal on the canal above, 
and Messrs. Ozilvie had 50,000 bushels of grain just 
above the break, with 60,000 more a little further 
west. Altogether it is a most unfortunate thing, 
not only for the canal and transportation trade, but 
for the large mills at Cornwall, most of which are 
thrown idle by this break. The news was commu- 
nicated to the town of Cornwall by the sudden ex- 
tinguishing of the electric lights both in the towns 
and the cotton and other mills, the electric plant, 
like the mills, being dependent for their power upon 
the water of the Cornwall Canal. 





THE PHYSICAL SOCIETY. 

At the Physical Society on November 24, 1888, Pro- 
fessor Reinold, President, in the chair, the Rev. T. 
Pelham Dale and Dr. R. M. Walmsley were elected 
members of the society. Captain Abney read a paper 

** On the Measurement of the Luminosity of Coloured Sur- 
faces,” which was illustrated by experiments. In a com- 
munication to the Royal Society General Festing and the 
author have described a method of comparing the intensity 
of the light of different parts of the spectrum, reflected by 
various pigments, with that reflected from white; and 
luminosity curves have been constructed, the areas of which 
give comparative measures of the total luminosities. This 
method of comparison is accurate, but requires consider- 
able time, and the author has devised a more rapid process, 
The coloured surface whose luminosity is to be compared 
with white, is placed beside a white patch within a dark 
box. A direct beam of light passes through an aperture 
in the box and a black rod casts a shadow on the coloured 
patch ; another beam from the same source is reflected at 
an angle, and forms ashadow of the same rod on the white 
patch, the junction of the two shadows coinciding with 
that of the two surfaces to be compared. In the path 
of the direct beam is placed a rotating disc with angular 
openings, adjustable whilst rotating by a simple lever, 
and by this means the white patch can be made to 
appear too light and too dark in rapid succession. By 

adually diminishing the range of oscillation of the 

ever, a position of equal luminosities can be found. The 

coloured surface is now replaced by a white one, and 
the adjustment again made, and from the angular aper- 
tures required in the two cases the relative luminosities 
are determined. Comparisons made in this way (the 
numbers relating to which are given in the paper) with 
emerald green, vermilion, French ultramarine, &c., gave 
results in close agreement with those deduced from the 
luminosity curves obtained by the spectrum method. 

In reply to questions, Captain Abney said the spectrum 
method was the more accurate, and could be relied on to 
1 percent. The new method gave results within 2 per 
cent., showing that. the eye is very sensitive to small 
changes of: luminosity when such changes take place in 
rapid succession. 

rofessor Riicker made a communication ‘‘ On the Sup- 
pressed Dimensions of Physical Quantities.” In arranging 
a system of dimensional equations for thermal] quantities, 
the question arises as to what are the dimensions of tem- 
perature. degree of temperature, as measured by the 
ordinary arbitrary method of the mercurial thermometer, 





is not affected by changes in the units of length, mass, 
and time, but the numerical values of thermal quantities 
(J for instance) depends on the scale of temperature 
adopted, say tigrade or Fahrenheit. Two courses 
seem open, either of which renders a complete system of 
thermal dimensional equations possible. 1. Temperature 
may be considered as a measure of energy, asin the kinetic 
theory of gases ; and may be exp as the energy of 
translation of a standard number of molecules, say that 
number contained in 1 c.c. of arc at standard pressure and 
temperature. 2. Temperature may be considered as a 
secondary fundamental unit. If the first be adopted the 
dimensions of specific heat become M—!, and the tem- 
perature of 0 deg. Cent. is expressed by 1,5207 x 10° ergs, 
If a practical unit corresponding to a ergs. be adopted, 
this new unit of temperature will coincide with the Centi- 
grade degree to about 1 part in 3000. The chief objection 
to such a definition of temperature, is that the above re- 
lation between temperature and energy is not yet proved 
to hold for liquids and solids. If the second course be 
adopted the dimensions of all thermal quantities may 
be expressed in terms of M, L, Tand 6, where @ is the 
unit of temperature. 

Attention was directed to the difficulties students 
generally experience on finding the dimensions of the 
same electrical quantities to be different, according as 
they are expressed in electrostatic or electro-magnetic 
measure, and that different quantities may have the same 
dimensions. The anomalies are shown to be due to the 
suppression of the dimensions of specific inductive 
capacity and ype pap each being called unity in air. 
By retaining K and “in the dimensional equations, the 
author thinks that many difficulties will be avoided, the 
methods of transformation of units will be generalised, 
and the limits of our knowledge kept more clearly in 
view. ‘Though the dimensions of K and u cannot be de- 
termined, it is easily shown that those of the product 
Kt ut are L- T. 

Mr. Blakesley in commenting on thermal units, strongly 
pes against the use of the word ‘‘ Therin” as a name 
or the unit of heat. If used at all it should be reserved 
for the unit of temperature. Referring to the choice of 
fundamental units he reminded the Society that the 
dimensions of quantities expressed in the electrostatic or 
electro-magnetic systems become identical if the unit 
velocity be the velocity of light, and by choosing the unit 
of time as a suitable decimal part of a day, the relations 
between electrical and practical mechanical units could be 
simplified. 

Professor Carey Foster, after discussing the effects of 
defining specitic heat as a ratio, or as a quantity of heat 
on the dimensions of temperature, pointed out that as 
quantity of heat=temperature x entrophy, the dimensions 
of temperature would be determinate if those of entrophy 
were found. 

Professor S. P. Thompson considered part of the diffi- 
culties of dimensional equation arose from the fact that 
no distinction was made between scalar and sector quanti- 
ties. Thus the dimensions of work and moment of a 
force are given as M L? T-?, whereas the true representa- 
tion for the latter would be M L? T-?,/—1, because the 
line by which the force is multiplied is at right angles to 
the force. By similar considerations Ampére’s rule for 
the force between two current elements can be derived 


from the magnetic equation ™ aa =f; for replacing m 


and m! by equivalent current elements, i. ds andi. d s', 
the equation becomes 
fa J-li.ds. J/-li.ds! -~Pds.ds 
re F uo Menod 

Referring to the use of ‘‘ Therm,” Dr. Thompson con- 
curred with the remarks of Mr. Blakesley, and thought 
the word ‘‘calorie” answered all requirements. He also 
considered that thermal equations were greatly simplified 
by always expressing specific heat in ergs. 

Professor Ayrton was of opinion that students expe- 
rienced much greater difficulty in dealing with electrical 
units than with thermal ones, and thought part of this was 
due to the vague way in which someof the standard text- 
books treated the subject. With reference to the force 
exerted by quantities of electricity, Professor Perry and 
himself had pointed out that specific inductive capacity 
must be taken into account, for, contrary to Faraday, they 
had found it to be different in different gases. 

In reply, Professor Riicker said he often explained the 
identity of the dimensions of work and moment of a force, 
by considering moment as measured by the work done in 
rotating through unit angle, the dimensions of angle being 
zero as regards L, M,and T. He also pointed out that 
in Bayne’s Thermodynamic specific heats are always ex- 
pressed in ergs. 

In thanking Professor Riicker for his interesting paper, 
the President expressed his conviction that by paying 
attention to the points considered, the difficulties arising 
from the two systems of units would be considerably 
diminished. 








Tue “ Marng.”—The Maine, now building in the 
Brooklyn Navy Yard, will be the largest and most power- 
ful vessel yet undertaken for the United States navy. 
She will have a length between perpendiculars of 310 ft., 
an extreme breadth of 57 ft., and a mean draught of 
21} ft., with a displacement of 6648 tons. Her engines 
will have an aggregate force of 8750 horse-power, which 
should give her a speed of 17 knots per hour. Her 
armour belt will be 11 in. thick and her turret and breast- 
work only 4in. less. Her main battery will consist of 
four 10-in. and six 6-in. breechloading guns, the former 
being in turrets. As these are placed en échelon, the 


whole four can be fired directly ahead or directly astern, 
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MISCELLANEA. 

Tur Portuguese Government have entered into a con- 
tract with Messrs. Yarrow and Co., of Poplar, for the 
immediate construction of three armed vessels for service 
in the Mogambique district. 


A large amount of overtime is now being worked at the 
Government small arms factories in preparing for the 
manufacture of the new var mgd gun. Some very 
br via trials were recently made with this gun in 

ndia. 


The third annual general meeting of Messrs, Robert 
Boyle and Son, Limited, was held at the Cannon-street 
Hotel on the 21st inst., when a dividend of 12 per cent. 
was declared ; one-sixth of the profits were also placed 
to the reserve fund, and 1248/. carried forward to next 
year. 


The pressures required to solidify powdered metals are 
from Professor Spring’s experiments : 13 tons per square 
inch for lead, 19 for tin, 38 for zinc, antimony, aluminium, 
and bismuth, whilst copper requires a pressure of 33 
tons. Lead flows at 33 tons per square inch and tin 
at 47, 


The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending November 18, 
amounted, on 15, miles, to 1,196,960/., and for the 
corres nding period of 1887, on 15,907} miles, to 
1, 151,7980,, an increase of 92} miles, or 0.5 per cent., and 
an increase of 45,162/., or 3. per cent, 


Professor H. G. Seeley, F.R.S., is about to deliver a 
course of lectures on the practical ‘study of the geology 
of the country round London. This course is given at 
the request of students of the London Geological Field 
Class, and information concerning them may be obtained 
ene r. William Dunn, 21, King William-street, Strand, 


The Poughkeepsie bridge, which was commenced in Sep- 
tember, 1886, is now completed. The total length of 
the bridge, including approach viaducts, is 6767 ft. 3 in., 
the river spans accounting for 3093 ft.9in. There are 
three cantilever spans, two of 548 ft., and one of 546 ft., 
and two main truss spans of 525 ft. The rail level is 
212 ft. above high water. 


We are informed that Baine’s asbestos packed cocks 
which we illustrated and described in our issue of 
October 12 as being introduced by Bell’s Asbestos Com- 
pany are alleged to be infringements of Messrs. Dewrance 
and Co.’s patent rights, and that Messrs, Dewrance and 
Co, have brought an action against Bell’s Asbestos Com- 
pany to restrain them from continuing the manufacture 
and sale of such cocks. 


We have received a new oupalogye for 1889 issued by 
Messrs. Measures Brothers and Co., Southwark-street, 
London. The catalogue is Vref aay size and oe 
bound, and contains a calendar for 1889 as well as infor 
mation concerning the rolled joists and the rivetted 
girders of the manufacturers. Complete Tables of the 
are of the various sections are also given, with addi- 
tional Tables on the strength of cast-iron columns, and 
on the weight of round and square bar iron. 


An experiment in the supply of compressed air to a 
cupola was —— made in Birmingham at the iron 
foundry of Messrs. J, Cartwright and Sons, in New Bond- 
street, the air being supplied from the mains of the Com- 
pressed Air Power Company. Messrs. Cartwright state 
that they saved ninety minutes in the time required to 
melt 5 tons of iron, and a considerable economy, as they 
amp te to dispense with a blowing engine and its at- 
tendant. 


A Board of Trade inquiry into an accident which 
occurred at Syston on October 24th last, and resulted in 
the death of two platolayers, was held at Syston Station 
last Friday. The evidence tendered showed that a fog 
came on after the men had got to work, which became so 
dense that the trains were visible at but a very few yards. 
The anger in charge only saw the train that caused the 
accident when ten yards off and had not sufficient time to 
warn the two men, who were new to the works, and in 
ee never had the rules for their guidance read over 
to them. 


The flume that conveys the water from the mountains 
to the reservoir at San Diego, Cal., is 25 miles long, and 
is made of redwood. In the course of the flume there are 
315 trestles, the longest of which is 1700 ft. long and 85 ft. 
high. This is the Los Cochos trestle. The Sweetwater 
trestle is 1200 ft. long and 85 ft. high. The main timbers 
used in these trestles are 10 by 10 and 8by 8. They are 

ut together on the ground, and raised to their positions 
horse-power, There are eight tunnels in the course of 
the flume, the longest of which is 2100 ft. in length, The 
tunnels are 6 by 6 in size, with a curved roof. Each 
mile of the flume required as an average 250,000 ft. of 
lumber for its construction, and the redwood used in the 
box is all 2 in. thick. The San Diego flume is said to be 
the largest yet constructed. 


The Anglo-American Brush Electric Light Corporation, 
Limited, have _ booked an important order from the 
Pacific Steamship Company for several of their plants of 
combined engines and dynamos specially designed for use 
on board ship. This electric lighting company is also 
exceedingly busy with general orders, and its prospects 
seem very satisfactory. The important contract which it 
entered into some time since for the lighting of the Glas- 
gow Exhibition has just been completed to the entire 
satisfaction of the Executive Committee of the Exhibi- 
tion, The Brush Corporation have just been awarded a 





1d medal for their electric fountain display at the Barce- 
ona Exhibition, and a diploma of honour for electric 
lighting at Brussels. The judgment of Mr, Justice Chitty 
in the case brought by the corporation against the Orient 
mee | Company for the use of dynamos which in- 
fringed their compound winding patent is of t im- 
portance to the Brush Corporation, for it establishes the 
validity of the patent, which, although it has been acknow- 
ledged by all the principal dynamo manufacturers in 
ste country, has not hitherto been contested in a court of 
w. 


The Heroult process for the production of aluminium, 
though electrical, differs from that of Messrs. Cowles 
Brothers in being in the main electrolytic, The furnace 
has a carbon pole at the top and the current passes through 
it, and down through the melted aluminium oxide to an 
electrode of molten aluminium at the bottom of the fur- 
nace. As the above takes place the aluminium oxide is 
decomposed, the oxygen passing upwards and combining 
with the carbon block, whilst the molecules of aluminium 
pass downwards and are merged in the bath of molten 
metal. The furnace is a carbon block hollowed out toa 
suitable shape and surrounded by an iron frame. There 
isan b opening in the bottom of the furnace for drawing off 
the reduced aluminium. The distance of the upper carbon 
electrode from the aluminium is ated by an attendant 
and is kept as small as possible. The ore generally used is 
alumina, and the process is a continuous one, but can hardly 
be considered as any very great advance on previous 
methods, as on an average 15 horse-power hours are re- 
quired for the production of 1 1b. of the metal. Works 
have been erected at Newhausen for carrying out the 

rocess on a commercial scale, the power required being 
urnished by a turbine of 300 horse-power, 


The sixth report made to the Secretary of the Board of 
Trade upon the working of the Boiler Explosions Act of 
1882 is published, carrying us to the middle of the present 
year. The number of these —— in the twelve 
months ended June 30, 1888, was 61, a larger number than 
has been recorded since the Act came into force. The 
loss of life, however, was not so great, as the loss of 
31 lives compares favourably with that of 1884-5, when 
40 lives were lost in 43 explosions. In 18 of the cases that 
had to be inquired into, the boilers were on board vessels, 
and in three of these they were used for hoisting trawls. 
There is reason to believe, says Mr. Thomas Gray, C.B., 
Assistant-Secretary to the Marine Department (who 
draws up the report), that many of the boilers u for 
this purpose are in a seriously defective condition, that 
the men in charge of them are altogether unskilled in the 
management of them, and that the system of inspection is 
very inefficient. More than half of the cases examined 
have arisen from the practice of using boilers which are 
either worn out or seriously defective. Of the remaining 
cases, 17 were due to defective designs and fittings or 
undue working pressure, seven to ignorance or neglect of 
attendance, and six to miscellaneous causes. 


The report of the Commissioners of the Caledonian 
Canal for the year ending April 30, 1888, has just been 
issued. The improvements in the finances ef the canal 
shown in the report for the previous year have not been 
maintained, and nearly every source of revenue shows a 
falling off, while the expenditure seems to be growing. 
Thus the receipts up to the end of April, 1887, were 
72291. ; in the year following they declined to6748/. The 
expenditure for the former year was 76021. ; for the latter 
it rose to 10,507/., so that the expenditure exceeded the 
soostens UF 37597. The Commissioners fear that they will 
be obliged to ap to Parliament for the means of meet- 
ing the extraordinary outlay caused by the bag 4 of the 
original lock gates. A report, pperaned by Mr. J. G. 
Davidson, superintendent, as to the locks on the canal, 
condemns their construction ia no measured terms, The 
gates are for the most part sixty or seventy years old, 
and are now almost unworkable, and can only be kept at 
work at great expense, The fragile nature of the mate- 
rial—which is cast iron—renders them totally unsafe for 
the traffic of the present day. Mr. Davidson urgently 
recommends that the cast-iron gates should replaced 
by new gates made of oak and steel, and he further states 
that the expense of repairing would in the long run be 
quite as great as of entire renewal. 


A small steamer for pleasure purposes, embodying 
several novel constructive features, was launched on 
Saturday last from the works of Messrs. T. G. Tagg and 
Son, of East Molesey. The vessel has been designed by 
Mr. T. Tagg with a view to her utilisation either for 
canal, river, or sea purposes as well as for transport over- 
land for inland lake navigation. The Monaco is 55 ft. 
6 in. long over all, with a beam of 8 ft. 6in., and a midship 
depth of 4ft., and is teak and mahogany built, all her 
joints being made on a new principle with Tagg’s caulk- 
ing felt, which makes an excellent joint. She is copper- 
fastened and has very fine lines, a special feature being 
her cut-away stern, the counter commencing from 
about the centre of the vessel. She is provided with 

ood cabin accommodation, and has three sleeping 
rths, her main cabin being fitted with a sliding roof for 
ventilation and coolness in hot climates. The Monaco is 
fitted with compound-condensing engines of 5 horse-power 
nominal, and her boiler is of the marine return tube 
type. Her propeller is a three-bladed delta metal screw, 
3ft. in diameter, and she is fitted with a balanced rudder. 
She will carry 3 tons of coal, and is so constructed that 
she can be lifted and taken on board a ship or loaded out 
of railway trucks for overland transport without fear of 
injury from straining. The Monaco is highly finished 
throughout in every detail, and has an el phe 
ance on the water. Mr. Tagg intends testing her qualities 
by making a trip in her through France to the Mediter- 
ranean, 





THE TRURO ROCK DRILL. 

THE annexed illustration shows a section of the 
Truro percussive drill which is the invention of Mr. 
Donald, and is manufactured by Messrs. T. B. Jordan 
and Dingey, of 15, George-street, Mansion House, and 
Truro Foundry. The chief feature of novelty in this 
machine is the valve motion, in which all tappets, 
levers, and other wearing projections are entirely 
avoided. It will be seen that the valve is actuated by 
the pressure fluid which gives motion to the main or 
drill piston. 

The valve casing is a small cylinder in the same 
casting as the aril piston, and the movement of the 
small piston in this cylinder controls the admission 
and exhaust of the fluid pressure alternately to each 
end of the drill piston, and consequently regulates its 
movement. The piston valve in its turn is reciprocated 
by the drill piston uncovering alternately a small port 
or passage at each end of the valve cylinder ; the recess 
in the drill piston‘ 
alternately receives 
the exhaust from these 
ports. 

An important fea- 
ture of this valve is 
the difference of area 
between the top and 
bottom, Owing to this 
difference there is pro- 
portionately more 
pressure to force the 
valve up and less re- 
sistance due to the 
smaller quantity of 
exhaust to be forced 
out through the small 
portways to the atmo- 
sphere. Theresult of 
this is that the valve BS 
is moved over very 
sharply, admitting 
fluid pressure to the 
top of the drill piston 
and arresting its up- 
ward motion so sud- 
denly that no rubber 
or other buffers are 
necessary. The action 
of the valve on the 
down -stroke is that 
when the small port 
to the top of the piston 
valve cylinder is un- 
covered the fluid pres- 
sure forces the valve 
down. But as the top 
area of the valve piston 
is less than the bot- 
tom, there is propor- 
tionately less pressure 
to -force the valve 
down, and more re- 
sistance, due to the 
larger quantity of ex- 
haust, to be forced out 
through the small 
portway to the atmo- 
sphere. f 

The result of this is that the valve moves over com- 
beeaeirely. slowly, and consequently the drill piston 

elivers a blow which is the result of its full mo- 
mentum and of the full pressure behind it. A small 
pressure chamber at the bottom of the main cylinder 
prevents the possibility of contact between the piston 
and the bottom of the cylinder. The mechanism for 
turning and feeding the drill being somewhat similar 
to other types of machine need not be specially referred 
to except to say that the details are of the simplest 
form. Generally the extremely simple construction 
of this machine is a great recommendation. As to its 
capabilities for resisting the excessive wear and tear 
due to constant percussive action, the practical working 
experience of the past two years would seem to prove 
that the dead blow and extremely rapid reciprocation 
insured by the valve motion above described, produce 
most effective results in permanent work. i 

We are informed that the drill has bored 83 in. of a 
1§ in. hole in one minute, The average time for boring 
a hole 5 ft. 9in. deep 1$ in. in diameter, including shift- 
ing and changing bits, has been about thirty minutes. 
On twelve months’ average a drill will bore 70 ft. per 
day of 1§ in. hole with a pressure of about 50 lb. per 
square inch. The cost of drilling by these machines, 
including percentage on first cost, wear and tear, and 
working expenses (which cover sharpening bits), is 
one-third the cost of hand labour. 
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Lzpet Ririzs.—The French Minister of War has de- 
cided to issue 350,000 en as on French army. 
An illustrated description as a ina 
French official publication, This proceeding is regarded 
by some French writers as a serious mistake, 
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HAND-POWER DRILLING MACHINE. 
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WE illustrate on the prosens page the hand-power 
drilling machine to which we referred in our report on 
the Ironmongers’ Iron and Metal Trades Exhibition 
in our issue of the 16th inst. As mentioned there, the 
machine is the invention of Mr. R. G. Fiége, of 46, 
Fitzroy-street, London, W.C., whose especial object 
has been to construct a tool suitable for small country 
shops, where steam or other power is not readily 
available. The principal novelty in the machine is its 
table, which is made in halves, and these can be 
advanced or retired from each other by means of the 
right and left-handed screw, clearly shown in Fig. 2, 
the whole forming a very efficient vice in which both 
straight and tapered articles can be firmly gripped. 
For cutting keyways or other slots the table can be 
traversed longitudinally by means of the horizontal 
rack shown to the left in Fig. 2, and operated by a 
pinion which is driven by a handwheel as shown in 
the engravings. The table can be raised vertically 
by the wormwheel and vertical rack, and the whole 
can be swung on one side, turning round the central 
column, when large work has to be dealt with. The 
drill spindle is fitted with a self-acting ratchet feed, 
and a handwheel for rapid raising or lowering is pro- 
vided. The tool appears to be solidly constructed, and 
should prove a very useful appliance. 





THE CABLE RAILWAY ON THE NEW YORK 
AND BROOKLYN BRIDGE.* 
By G. Levericn, M. Am. Soc. C.E. 
(Concluded from page 494.) 

28. Description of the Cable.—The specification for the 
hauling cables used on the Bridge Railway requires that 
each cable shall have six strands of 19 wires, laid up under 
a strain of not less than 10,000 1b., in a regular right-hand 
lay of medium length and around a core of the best a 
rope, well tarred; it shall be 1} in. in diameter, weig 
3.1 lb. per foot ine length,+ and withstand a stress of 50 
tons; the wires of which the cable is composed shall be 
of “steel of a uniform and suitable quality ;” they shall 
be about 7; in. in diameter and withstand a stress of 
1000 lb. each ; specimens under tensile strain shall, if 





* Paper read in an incomplete form at the annual con- 
vention of the American Society of Civil Engineers, and 
—— extended. 

+t The first cable, as made and delivered, weighed 34 lb. 
per foot in length, 

































































12 in. long, stretch not less than 4 per cent., and if 60 in, 
long, not less than 3} per cent. ; they shall also be capable 
of being wound around a rod } in. in diameter and 
straightened again without fracture ; the ends of abuttin 
wires shall be mga well together with brass solder, an 
no strands shall be spliced. 

Upon examination it is found that the diameter of the 
cable being 14 in., that of each strand is 4 in., and conse- 
quently of the centre of the strand is 1 in. ; the strands 
are so laid that they make one revolution around the 
cable in 8? in., and the wires similarly around a strand in 
3in., each of cable length. Therefore the ratio of the 
length of the cable to the length of a strand and of its 
central wire is 1.0624; to the six inner wires of a strand 
is 1.0855, and to the 12 outer wires is 1.1984 ; the mean of 
these ratios for a single wire is 1.1556.* 

29. Strength of the Cable.—The record is not at hand of 
tests of wires for the first cable which was worn out, and 
for the second cable which is now,in use; that of tests of 
wires for the third and fourth cables, now in reserve, is 
given in Table X. The specimens were taken from coils 


TasLe X.—Tests of Steel Wire under Tensile Strain. 
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* In computation, the extension within elastic limits of 
one of these cables, under tensile strain, has been taken 
empirically for the whole cable at 0.00000007 per pound 
of stress per foot in length. 


selected at random from the stock prepared, three being 
cut from each coil so selected ; two of these were subjected 
to tensile strain and the third was wound around a rod 
din. in diameter. The last test in each case was satis 
factory, the specimen being coiled several turns and then 
straightened ; it was also bent back and forth many times 
without fracture. 

To determine the loss in strength of the first cable, 
after it was removed, three pieces 23 ft. long were put 
under tensile strain; they resisted up to 69,240 lb., 
68,060 lb., and 68,040 lb. respectively, and the two last 
named stretched about 34 per cent. 

30. Stretch of Cables. — During the period a hauling cable 
is used, it permanently stretches, at first rapidly and 
afterwards ata lesser rate and quite uniformly. Since 
March, 1883, a daily record has been kept of the position 
of the Brooklyn tension car, From this and earlier data, 
the stretch of these cables is readily deduced, and is here 


given. 
TaBLe XI.—Stretch of Cables. 


























STRETCH. 
Length | | Per Mile 
. le | 
Orble + os ag | For Total ~~ F 
| Length | Miles | of Total | Of Last 
* | Hauled. |} Length | 25,000 
| Hauled Miles 
* | Hauled. 
miles. ft. ft. in. in. 
First... 26,000 67. 67. 0.032 0.032 
és ea 56,000 109. 42. 0.026 0.02 
» —ee|_—75,000 | 127.8 18.8 0.02 0.009 
sae} 100,000 | 150.6 23.3 0.018 0.011 
ae 125,000 | 176.5 26.9 0,017 0.013 
me 150,000 | 192.5 16. 0.015 0.007 
ss 175,000 216.7 24.2 0.015 0.012 
4d 200,000 | 2402 | 23.5 0.014 0.011 
* 225,000 5 | 23.3 0.014 0.011 
226,283 267.8 | an 0.014 
Second 25,000 136. | 186, 0.065 0.065 
3 50,000 | 172, 36. 0.041 0.018 
os 75,000 210.7 38.7 0.034 0.018 
és 100,000 | 250.7 40, 0.03 0.019 
cS 107,274 | 287. | “ 0.032 








When taut and the tension car is at its highest position, 
the cable is about 11,400 ft. long ; whence the first cable 
during its entire use stretched 2.35 per cent., and the 
second cable, up to May, 1888, stretched 2.52 per cent. 
During each eight hours of the first forty, after the second 
cable was put in, it stretched 164 ft., 308 ft., 64 ft., 24 ft., 
and 12 ft. respectively, or altogether 304 ft. ; some of this 
doubtless was slack, not all taken out when the splicing 
was done. The stretch of a cable is due partly to the 
tension to which it is subjected, but doubtless much more 
to the action of the grips. As indicating the probable 
effect of their pressure on it see paragraph 37. Referring 
to Table I., the frips were applied 1074 times for the 329 
trains run April 29, 1884; 2150 times for the 515 trains 
run April 27, 1886; and 2688 times for the 487 trains 
run May 1, 1888, Taking (paragraph 20) 107 ft. as the 
mean length of cable which passes between the grip 
sheaves, from the time the grip is closed until the train 
moves at full speed, on the days mentioned, the total 
length of cable thus subjected to pressure, was 114,918 ft., 
230,050 ft., and 287,616 ft. ; and if the compressed spaces 
were uniformly distributed, the whole cable passed be- 
tween the grip sheaves, 10, 20, and 25 times respectively. 
As the cable stretches, the hempen core becomes harder, 
more compact and of course smaller ; from this as well as 
wear, the cable also is reduced in size; the first, when 
taken out, being but 1}in., and the one in use now is 
about 1,°; in. in diameter. Besides stretching permanently 
the cable under changes of load and variations in tem 

perature, extends or contracts within elastic limits, 
sometimes to a noticeable extent; data, however, are 
lacking to determine with precision how much is this 
movement separate from the other. 

31. Renewing the Cable; Splicing.—The first cable was 
in continuous use from the opening of the railway, to 
November 7, 1886, then it was replaced by the second 
cable, which is still serviceable. hen a cable. is put in 
place, its ends are spliced ; it is respliced when the fengih 
of slack allows the Brooklyn tension car to reach its lowest 
position and then the cable is shortened ; also when the wires 
at the splice are much worn, or many of them are broken, 
the defective part is cut out and a piece of new cable, cf 
diameter the same as that of the worn cable, is inserted ; 
in which case two splices are necessary. During its use, 
the first cable was respliced seven times, twice with a 
single splice and five times with two splices; the second 
cable has been respliced four times, thrice with a single 
splice and once with two splices. The length of these 
splices varied ; that of the second splice in the first cable 
was 96 ft., and that of those lately made is 60ft. The 
shorter splice is found to be as serviceable as the others, 
and when resplicing is to be done, it is more likely to per- 
mit the old splice to be cut out. If a splice, say 60 ft, 
long, were separated without disturbing the lay of the 
strands, leaving the —— ends of the cable side by side 
as they were in the splice, it would be seen that for either 
cable end the strand ends were one-sixth a splice length 
or 10 ft. apart, except at the centre, where they would be 
one-third a splice length or 20 ft. apart ; also, designating 
the cable ends by A and B, that the strands of A lapped 
by the corresponding strands of B, in pairs, each 2ft. In 
making a splice, taking the strands in numerical order 
from the lo t to the shortest, the first strand of A is 
wound into the place left by the shortened end of the sixth 
strand of B, the second strand of A into that of the fifth 





strand of B, and similarly for the other pairs of strands. 
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Where the pair of strands which are in one line lap by 
each other the cable is untwisted, 2ft. of the hempen 
central strand is cut out, and in place of the piece so re- 
moved the free strand ends are tucked in. Thus the dia- 
meter of the cable at the splice is the same as elsewhere, 
except at the six points where the strand ends cross each 
other and are turned into the central space; here the dia- 
meter is slightly increased. The cable to be spliced being 
on the sheaves and pulleys, hauled taut, and made fast, 
with the ends lapping by each other and left free, the 
splicing is done as follows: The strands at each end are 
unwound back to the centre of the splice, the two ends 
are brought closely together and wrapped, with the un- 
wound strands of A interposed regularly between the un- 
wound strands of B; then the sixth strand of A is cut 
close to the wrapping, unwound, and into the spiral space 
so left, the first strand of B is at the same time wound ; 
not more than a single turn being permitted between the 
two strands; similarly the other strands are wound in. 
As the replaced strand sinks into the spiral space, 
it is seated ,by gentle blows from a copper hammer ; 
and to untwist the cable, in tucking in the free ends 
of the strands, it is held in a strong, round jawed 
vice. Before splicing, the slack is taken out and the 
cable made taut by a tackle, to which a locomotive is 
attached. A foreman with a gang of eight men will now 
make one of these splices, after the cable is in position 
and sacured, in from two to three hours. he whole 
operation is usually done in the interval between the 
regular stopping of the cable at 1 o’clock a.m. and start- 
ing it again at 5 o’clock a.m. 

2. Wear of Cables.—By the constant bending of the 
cable around the sheaves and drums, where there must be 
a slight movement of the strands and wires over each 
other, and particularly at the splices where the ends of 
the strands lap by, the inner panes surfaces in con- 
tact are abraded and wires from time to time broken. 
Also somewhat by the action of the grip sheaves, but 
more by contact with the grooves in the sheaves and by 
the slip in the grooves of the drums, the outer surface of 


being taken in wedging and banding the hub, and have 
served well since. Others were taken out because of wear 
in the grooves, and a part were replaced by sheaves made 
as shown in Figs. 5, 6, and 7 (page 329 ante). The wear in 
the ves of those now in use was measured May 20, 1888. 
Table XIII. records the renewal and wear of sheaves, 
arranged in order as the cable moves, beginning at the 
drums. The first Brooklyn tension car sheave became loose 
in the hub; an arm of the second one, asheave which had 
been repaired and was of the same design as the first, 
cracked near the shaft. Two sheaves have not been re- 
newed; both have been repaired at the hub; the horizontal 
sheave in New York Station has been repaired twice and 
is now much worn in the groove as stated in the Table, 
and in the bore ; its pintal has been revolved so as to bring 
a fresh surface into bearing, and also is much worn. It 
will be seen that the New York outgoing sheave deflects 
the cable the least ; and that excepting the two New York 
incoming sheaves, around six of the others about one- 
fourth turn and around the Brooklyn tension car sheave 
one-half turn is made. Around each of the first New 
York incoming sheaves about one-fourth turn was made to 
increase the tractive power of the new auxiliary cable plant, 
around these now in use three-fourths turn was made, as 
shown in Fig. 19 (page 329 ante), and retained until a 
few months ago, when to permit a change in the switching 
arrangements, the cable was shifted to its former position. 

Taking the wear of the | ap and the time such 
occurred, given in Table XIII. as a basis, the estimated 


TaBLE XIII.—Renewal and Wear of Sheaves. 
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the exterior wires are worn away. An exper tal grip, 
with revolving, solid metal jaws, was tried on one car, for 
a few trips, early in 1884; shortly afterward wires were 
found nearly or quite pinched off, being imbedded where 
they crossed as if sunken under a heavy hammer, and in 
one instance, 200 broken wires in 100ft. of cable length 
were reported. In a hauling cable, however, the wires 
are constantly breaking ; so song as the ends do not pro- 
ject and strip, the only injury which results is the decrease 
in cable strength, and this is slight if the breakages are 
evenly distributed and not close together. As may be 
expected, the wear requiring attention and repair is con- 
fined to the splice and its immediate vicinity ; this repair 
(paragraph 31) is usually done bd inserting a new piece of 
cable ; sometimes, however, a short piece of badly worn 
strand has been replaced by a new one. No cable has 
been broken, and but once has a strand hauled loose and 
unwound. The loose end, which was drawn out at the 
splice, was first noticed near the Brooklyn outgoin 
mans and before the driving engine was stopped, it | 
passed through New York Station, and about 25 ft. were 
unwound, however, without injury to the pulleys and 
sheaves over which it had gone. 

33. Cable Service.—The first cable was in use 3 years and 
43 days, and the second cable to May 1, 1888, has been in 
use 1 year and 176 days. The comparative service rendered 
by the two cables is shown by Table XII., in which 
certain items are estimated. By this it will be seen, that 
as a mean of the work done, over each mile it was hauled, 
the first cable moved 96.2 tons, and the second cable moved 


200.8 tons. 
TasLe XII.—Cable Service. 
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tons, tons 
257,052 cars! 84 2,184,902 
408,265 ,, | 10 4,082,650 
| 172,578 ,, | 2,7€1,248 
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|—years, hauled 226,273 


| 
| 


: ‘Total service | 


| 


Second cable, in use | First cable, used 3.12 


I : 
3} tons 130,883 | 
185,911 ,, | 10 ,, | 1,859,110 | 
476,823 ,, | 16 ,, | 7,629,168 


9,119,161} 27, 18,808,270 
2,651,250 1yy | 2,784,100 


‘11,770,411 | [21,542,870 


| 
15,898 cars 





628,182 cars). 18,808,270 
"42,420,000 ,, | 125 Ib. 





1.48+ years, hauled 
107,274 miles, 


Total service | 
' 


34. Tension Car Renewals.—New wheels and axles were 
put under the Brooklyn tension car, February 21, 1886, in 
place of the first ones which were much worn ; about this 
time the weight carried by the car was reduced 5000 Ib., 
and a nearly equivalent direct weight of 1100 lb. was 
attached by a wire rope and pulleys, The New York 
tension car at first had a single horizontal guide wheel, 
which ran loose on the sheave pintal and traversed the 
horizontal track described in paragraph 8. This failed, and 
July 20, 1886, a pair of guide wheels smaller than the first 
and having independent journals were substituted ; a 
new horizontal track was then also supplied ; these are 
still in good condition. The sheaves of both cars have also 
been rewewed. 

35. Wear and Renewal of Sheaves and Pulleys.—Several 
of the sheaves first put in failed by the wedges driven 
in the split hub working out and the hub becoming loose 
on the shaft. Some of these were refitted, greater care 
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mean wear during the entire operation of the plant, is as 
follows: One cubic inch of cast iron was cut from the 
eight sheaves not packed in 12} hours ; one cubic inch of 
wood from the two sheaves so packed in 16? hours, and 
one cubic inch of leather and india-rubber from the two 








sheaves so packed in 434 hours; and summing the two- 


(see paragraph 22), one cubic inch of cast iron was cut from 
the grooves of the drums and sheaves together in 6? hours. 
Theangles of contact between the several sheaves and the 
cable being considered, it is also estimated that under 
like conditions the relative wear of the three styles of 
grooves will be about as follows: Taking a groove packed 
with leather and india-rubber as 10, that of one packed 
with wood will be 69, and of one not packed will be 25. 
This attrition is done by the cable, which must also be 
worn much more by the grooves that are not packed than 
by the others, 

In renewing the sheaves the diameter of the journals of 
two was increased from 5 in. to6in., and of two others 
from 8 in, to 4 in. 

The pulleys which support the cable between the rails 
only have been renewed when the flanges or arms were 
accidentally broken, which, however, has rarely happened ; 
their packings wear quite regularly, the mean service 
being about ten weeks. A supply of repacked pulleys is 
kept in stock, and a change is quickly made, by a single 
workman, whenever necessary and while the cable is 
running. It was found that the tilting pulley, shown in 
Figs. 11 and 12, by the inertia of its weight and other 
parts to be overcome when it is moved and as each car 
passes over it, gave quite a blow to the grip frame and 
tended to force it out of place; the coiled spring recently 
substituted for the weight (as described, paragraph 10), 
attached to the tilting lever so as nearly to balance it and 
the other parts during the entire movement up and down, 
has much reduced the concussion ; the grip is kept with 
less care in its position under the car body, and the system 
of tilting pulleys at a platform is operated with greater 
ease and certainty. 

36. Train Equipment.—As heretofore stated, the rail- 
way was first supplied with cars, one-half 36 ft. 4 in. long, 
weighing 84 tons and one-half 48 ft. long weighing 
10 tons; the shorter cars were sdld and others pur- 
chased 48 ft. 10 in. long, weighing 168 tons, It was soon 
found inconvenient to make up trains with cars vary- 
ing much in length ; for sufficient capacity the longer cars 
were required; and that they might endure the con- 
tinuous service performed, without change in shape or 
frequent repairs, greater strength and consequently in- 
creased weight were requisite; to permit more rapid 





entrance and egress of the passenger load, side doors were 
added, and to control more certainly the train in any 
emergency on the steep grades of the railway, the 
vacuum brake which was first held in reserve was fitted for 
constant use, thereby replacing the hand brake. To in- 
crease the effective brake resistance some cars have been 
equipped with boxes from which sand may be discharged 
on the rails ; so far, the necessity of such has not been 
proven. A large part, compared with other railways, of 
the round trip being over curves of short radii, frogs and 
switch points, the wheel flanges wear rapidly, and care 
has to be taken to preserve the gauge. 

37. Grip Service.—By inserting a spring balance in the 
two lines of wire rope whereby the grip is operated, it was 
found that the brakeman er gripman could apply over 
400 lb. stress at the end ofeach grip lever. The friction of 
the sheave against the cable must always be greater than 
that of the brake against the inner periphery of the 
sheave, if the same pressure is applied to each, as in this 
grip ; otherwise the cable would slip between the sheaves, 

he friction of oak against cast iron, both being dry and 
not lubricated, may be 25 per cent. of the pressure causing 
it ; whence the tractive capacity of the grip will be equal 
to the pressure applied to each brake and to one-half that 
peo by the grip lever. The multiplication by the grip 
gear, Figs, 21, 22, and 23, is7.4, and by the grip lever when 
the grip is closed is 25 ; hence for a 4000 Ib. direct haul, the 
pressure on each pair of brakes will be 8000 lb., and 
the stress at the outer end of each grip lever, 3201b.; 
quite within the limit of working force the gripman may 
apply at the handwheel ; and much less than is usually 
exerted. As practically illustrating the power of the 
grip now used, this record is copied. On the evening of 
April 18, 1887, the driving engine was nearly stopped in 
consequence of an omission in the New York Station to 
uncouple from a three-car train attached to the cable b: 
two grips, the switching locomotive, to the rear of whic 
was coupled another three-car train, whereby the two 
grips were hauling six cars and a locomotive. 

Aside from renewal of the sheave packings, the repairs 
to the grips are chiefly due to the train when entering a 
station running beyond the incoming sheaves without the 
cable being released, which sometimes happens. Thus in 
May, 1885, the forward grip was not opened as the train 
approached New York Station, and the cable was pulled 
out, bending the two lower side sheave shafts and slightly 
tearing the packings; the grip was used on the return 
to Brooklyn ; the damaged shafts with their sheaves were 
replaced in a few minutes by others, and the car was 
again put in service. The accident was caused by the 
brakeman not being able to disengage the grip; probably 
after it was closed, as the train left Brooklyn Station, the 
cable splice drew in between the sheaves and strained the 
grip gear. The sheave packings of the grip first used, 
rarely served longer than thirty days, without renewal ; 
the grip now used was first put on the railway, April 2, 
1885, and the cars were equipped with it in due course; 
a record of the service of all sheave packings of these grips 
is kept, from which it appears that from April 13, 1885, to 
March 31, 1888, 236 sets were inserted and removed ; the 
term of service ranged from 348 to 37 days, and the round 
trips made from 9815 to 962, the average being 4075 round 
trips ; taking 27 miles as the length of a round trip, the 
mileage ranged from 20,244 to 1984; the average being 
8405 miles. 

88. Lubrication.—At first all bearings were lubricated 
with oil, from an oil can or cup, afterwards for most was 
substituted a grease of the consistency of lard, and flow- 
ing when slightly heated ; with this a special cup is 
employed, having ascrew cover which the attendant turns 
a little at proper intervals, in some cases only once a 
day, and forces the lubricant between the wearing sur- 
faces. Generally the grease is thus more conveniently 
applied than the oil ; aud so far as known in the absence 
of definite test, at considerably less cost. The first cable, 
before it was much worn, was coated with a hot mixture 
of vegetable tar and linseed oil; the second cable, soon 
after it was put-in, was brushed with linseed oil; and in 
either case no other applications were made. How far 
such are econumical is uncertain; a new cable, as de- 
livered, is coated with tar, which prevents rusting while 
it is on the reel and held in reserve ; when in use it ex- 
ternally is kept bright by the drums, sheaves, and grips, 
and internally there is no oxidation. Could the wires 
forming the cable, where they overlap each other and are 
in contact, be lubricated, some wear at these places might 
be saved; but the cable is not likely to fail from this 
wear; any suitable coating will lessen the hold of the 
grip and the haul of the drums ; a corresponding increase 
of grip pressure will be neceesary, thus inducing a much 
greater destruction of the cable than that sought to be 
prevented, as well as adding to the wear of the packings 
of the grip sheaves. 





Wrre Ropss; A Patent Casz.—An appeal was made 
on Wednesday at the Royal Courts of Justice to the 
Attorney-General, Sir- Richard Webster, to set aside a 
decision previously given by the Comptroller-General of 
Patents. Mr. Henry Webster, of Durham, had applied 
for a patent for “‘certain improvements in the construc- 
tion of wire ropes,” but the patent was — by John 
Lang, of Wakefiel , on the ground that he had a prior 
patent for the same invention. The te was 
originally heard by the Comptroller-General of Patents, 
who refused to oe heey — —— ons 
those parts of the alleged invention whic onged to 
Lang were struck out. Mr. Webster now appealed to the 
Attorney-General to have the Comptroller's decision set 
aside, but the Attorney-General upheld the Comptroller’s 
decision, and allowed Mr. Lang costs. Mr. Bousfield was 
counsel for the applicant ; and Mr. Griffin, instructed by 
Tasker and Crossley, patent agents, Halifax, was counsel 
for the opponent, 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
CompitepD By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1888, 


The number of views given in the ifeation Drawings is stated 
in each case after the price ; none are mentioned, the 
Specification is not illustrated. 

Where Inventions abroad, the Names, 


fication is, in each pees, seus Ose Be abaieest, savene the 


Patent has been sealed, the date of sealing is given. 
Any person may at any time within two months the date of 
he advertisement of the acceptance of a com; specification, 


we notice at the Patent O, opposition to the grant of a 
aio! on ang of the around wantined tn the det 


SHIPS, &c. 


9532. W. R. Bigsby-Chamberlin, Eastbourne, 
Sussex. Improvements in the Propulsion, Guid- 
ance, and Stoppage of Ships. [8d. 3 Figs.) July 6, 
1887,—The =_ are propelled by means of currents of water pro- 
duced by double-acting hydraulic cylinders. The direction of the 
currents and Mpeg aed that of the ship is altered by means of 
rotating hoods or of guide plates. (S July 18, 1888). 


9942. E. F. Wailes, Newcastle-upon-Tyne. Im- 

rovements in the Construction of Stern Posts, 

tern Frames, and Rudders of Ships, Steamers, and 
similar Vessels. (8d. 8 Figs.) July 15, 1887.—The improved 
rudders are constructed of girder-shaped bars of iron or steel of 
any suitable section in continuous lengths, or forming sections 
joined together by ‘‘scarphs.” (Sealed July 27, 1888). 


12,479. Sir E. J. Reed, London, Improvements in 
the Construction of Armoured Ships. [lld. 20 Figs.) 
September 14, 1887.—The figures show the application of this in- 
vention to turret ships. Having determined the height of the 
armoured deck, through and from which the turret rises, and also 
the least length fore and aft which is necessary for the due in- 
closure of the turret base, &., the r tive ends of the line so 
obtained are joined with the end of the armour to be placed at the 
water line of the ship, by lines which usually will have a consider- 
able slope. These lines form the boundaries of the side armour 
which rises continuously to them from the line which determines 
the lower edge of the armour. These lines also form the boundaries 
of sloping armour decks which may be rounded or sloped trans- 
versely where desirable, and be increased in thickness to make 
them equivalent in strength to the horizontal armour deck that 
would otherwise be employed. In Fig. 1, breaks d and d! are 
shown interposed in the slopes of the armoured decks. The pur- 
pose of these breaks is to prevent a projectile which may have 
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struck the lower part of the sloping deck, from traversing the 
whole length of the slope, the breaks d, d' having the effect of 
deflecting the shot as it passes along one of the slopes. In Figs. 2 
and 3 the turrets @ and a! are placed en échelon. Figs. 4 and 5 
are transverse sections at D D! and E E! respectively. The hori- 
zontal platform b b' through which the turrets rise is oblique in 
direction. The sloping decks bc and b! c! have the same obliquity 
as the platform b b', Consequently the side armour which rises 
up to the height of the armour deck at the sides of the ship, is 
differently disposed on the two opposite sides. The sloping 
armour decks have an inclination transversely, and the armour 
protection on the water-line is differently disposed on the two 
sides of the vessel. A ship with an arrangement of armour 
according to this invention, will not only be protected if loaded at 
her designed water-line, but will also be protected when the 
vessel is floating at a deeper draught, and indeed when immersed 
to the line at which in the usual kind of belted vessels the top of 
= — belt would be wholly immersed. (Sealed September 

» 1888). 

17,692. H. E. Newton, London. (EZ. 7. Starr, New 
York, U.S.A.) Improv ts in Anchors, (8d. 8 Figs.) 
December 23, 1887.—The crown C! of the anchor has constructed 
in the same piece with it and projecting radially from it in 
opposite directions the guard arms C,C. The shank A of the 
anchor is connected at its lower end to the centre of the crewn, 














and at its upper end to the guard arms © by means of upwardly 
converging guards D, D. The fluke-bearing arms B, B of the anchor 
project radially in opposite directions from the crown C!, and when 
in their operative position stand at right angles to the guard arms 


said arms is wide enough to provide for the reception between 
the guards of the whole length of the fluke-bearing arms B, when 
the latter are brought to a position shown in dotted lines in 
land 2. The arms B are brought into these various positions by 
being formed with a central socket B! which is capable of rotating 
on the shank A. The connection between the upper ends of the 
converging guards D and the upper end of the nk is made by 
a socket piece E. The lower part of the shank is made with a 
shoulder ¢ to abut against a shoulder in the crown C! through 
which the shank passes. (Accepted October 20, 1888). 


RAILWAY PERMANENT WAY. 


13,635._J. Chambers, a ny Suffolk. An Im- 
proves Fastening for Railway C (6d. 3 Figs.) 

tober 8, 1887.—The improved fastening consists of an iron tube 
having that part which is to be driven into the wood longitudinally 
divided or split in halves, From the point where the slit b com- 
mences to the lower end the tube is flattened, and the lower end 
is flanged out to the size of the upper part of the tube. Projec- 
tions a are punched out upon the surface of the tapered part, and 
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extend outward to the size of the — rt, The tube with a 
nut ¢ on its upper end is inserted in the chair and driven into the 
hole in the sleeper. An iron plug of a size equal to the inner dia- 
meter of the urper part, and with a short tapered end, is then 
driven into the tube, so as to expand the lower end and press the 
projections into the wood. The nut cis then screwed down and 
secured by a washer d turned up at the sides and having a slot in 
its edge to fit a projection on the chair so as to prevent its turning 
with the nut. (Sealed September 21, 1888). 


16,441. R.M. Eastman, Liverpool. Improvements 
in Railway Chair Keys or Wedges. (8d. 5 Figs.) No- 
vember 30, 1887.—The improved key or wedge C is formed of a 
single piece of steel having its ends formed into scrolls D, E, 
pressing against the top and bottom angles of the rail. Two indents 
Gand H are pressed in the inside of the sheet of steel before curling 








it, 80 as to form two projections on the outer side with sharp 
approximately parallel faces facing each other. These faces are 
rather further apart than the width of the chair. When the key 
is compressed and forced into position the two projections stand 
one on each side of the chair and thus prevent the key from work- 
ing out of place. (Accepted October 6, 1888). 


17,597. J. Drageand J. P. Annett, Eastleigh, South- 
ampton. Improvements in the Method o Holding 
Chairs of Permanent Way of Railways 

and Tramways. (8d. 6 Figs.) December 22, 1887.—A metal 
wedge @ is driven together with the ordinary wood key b in 
between the web of the rail and the jaw of the chair. The thin 
edge of the wedge has slits ¢, and a portion of the metal is turned 
back and made to clip the side of the chair, and thus prevent 
the wedge from shaking back. A projection f on the metal 





wedge indents the side of the wood key and thus prevents the 
wood key from working outwards in the event of the split ends 
breaking. The thick edge c of the wedge a is of such a shape 
as to cause it to embed itself into the wood key, so as to pre- 
vent it from springing away from the wood key in driving. 
By these means such a pressure is put upon the parallel wood key 
as to cause it to assume a dovetail form when driven home in a 
chair having parallel jaws. (Accepted September 22, 1888). 


3877. G. W. Willford, Sheffield, Yorks. Improve- 
ments in Railway Chairs and the Method of jur- 
ing Rails therein. (8d. 19 Figs.) March 13, 1888.—This in- 
vention has for its object to dispense with fishplates and their bolts 
and nuts. The rails are at their adjacent ends punched so as to 
produce nibs or projections C on the one side and corresponding 
recesses G on the reverse side of the rail. The projections C engage 
in recasses D formed in the inner face of one of the jaws of the 
“joint chairs’ A; the opposite face of the chair is taper and 











is provided with a vertical recess. The intermediate chairs for 
supporting the rails between the joint chairs are cast without 
recess on the one side, but have the vertical recess in the taper 
side. The rails are secured in the joint chairs A by means of a 
plate E having projections F to fit inte the recesses in the rail 
and a vertical projection H on the reverse side. The whole is 
tightened by means of a taper wedge I having a vertical recess 
W on the one side and a projection J on the other, which fits into 





C. The latter are considerably longer than the arms B, and the 
spread of the converging guards D at their connection with the 





the recess in the taper side of the chair The wedge is formed 








with holes to receive bolts and nuts K which are prevented from 
turning by small keys M. (Sealed September 28, 1888). 


6342. G. V. Morawetz, Prague, Austria. A New 
or Improved Nail or Device for gp 


on the Sleepers. (6d. 2 Figs.) A 28, 
The head a of the improved nail is thickened and +7 provided at c 
with a slit in which the foot of the rail catches sideways lying on 
the bottom surface d of the slit. The shaft or lower part 6 of the 
nail is drawn out to a point g; it is straight on the frontside /, 





and wedge-shaped at the back e, so that the nail when driven into 
the sleeper h is guided by the curved surface e towards the foot 
of the rail which is thus driven further into the slit ¢ of the nail, 
and the latter grasps the foot of the rail more firmly. The pres- 
sure ~ er the sleeper is transmitted through a broad part i of 
the nail. (Sealed August 24, 1888). 


7615. F. Biddiscombe and F. Hilton, Manchester. 
Improvements in Joints or Couplings for Railway 
(6d. 4 Figs.) May 24, 1888.—The ends of the rails a, a 

which are to be connected together are re in the steel clip or 
coupling b, and the whole is then secured together by bolts c, The 
clip b embraces the bottom flanges as well as the sides of the rails, 








so that no movement is possible. The chair d is formed with one 

jaw and is grooved to receive the clip 6 which is secured to the 

chair by the bolts ¢ which pass through the jaw of the chair as 

awa the clip and the ends of the rails. (Sealed September 
q . 

12,527. K. L. Gocht and M. P. Herfurth, Chemnitz, 
Germany. Improvements in Means or Apparatus 
for Securin; to Slee in the Permanent 
Way of (8d. 6 Piel August 31, 1888 —Re- 
ferring to Figs. 1 and 2, the rail a is secured to the metallic sleeper 
b by a metallic chair c, which isshaped on its upper part to fit the 
base of the rail a, and which projects into the slot ¢ in the sleeper, 
The chair has a groove d into which one edge of the slot ¢ enters 
and Yai the chair from slipping out. In fixing the rail in 
position, the required number of chairs are strung on its base 
and the rail is then canted as shown in dotted lines, so that the 
side of the chair having the groove g projects first into the slot e 
of the sleeper. The rail, which is slightly loose in the chair, is 
pressed over to the left until the groove d in the chair and the 
edge of the slot e in the sleeper are opposite each other, after 
which the chair with the rail is pushed sideways until the edge 





of the slot “e enters the groove d. The chair c is fixed to the 
sleeper in this position, and in order to prevent shifting, the 
space in the groove g between the sleeper and the chair is filled 
by a wedge f, which is passed horizontally into the groove g, and 
afterwards pressed down vertically into the slot ¢, A split pin 
h passed through a hole in the upper part of the chair prevents 
the wedge f from springin - In Figs. 3 and 4, the chair con- 
sists of two jaws m, m, each of which passes ee a slot nin 
the sleeper, and is provided with a groove d into which one edge 
of the slot is entered. When the jaws are in ition the rail is 
canted, as shown in dotted lines in Fig. 3, and its base entered 
between the jaws, after which the rail is wedged up by means of a 
block ¢ of wood or other elastic material which is forced in between 
the base of the rail and the sleeper. The sliding back of the 
block is prevented by driving spikes through the jaws m into 
the block. The wood block i may be encased in an iron band / 
to prevent it from being crushed. (Accepted October 6, 1888). 


RAILWAY ROLLING STOCK. 


7209. H. H. Lake, London. (Pullman’s Palace Car 
Company, Pullman, Ill., U.S.A.) Improvements in Means 
for ualising the Pressure upon the Flexible or 
































Collapsible Portion of the Vestibules of Railway 
Cars. (8d. 3 Figs.) May 15, 1888.—Shafts @ located at the 
sides and at the upper portion of the vestibule are adapted to 
move longitudinally, their outer ends bearing by means of a ball- 
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and-socket joint K against the abutting plates I of the flexible 
vestibule portion D, and their inner ends being connected by a 
system of levers F, H, with buffer springs R interposed between 
the levers and the shaft as a resistance to the movement of the 
latter. (Sealed August 24, 1888). 


TRAMWAYS, 


14,396. J. Record and H. J. Jordan, London. Im- 
oe ne Connected with Tram Rail Groove 
leaners or Scrapers. (8d. 4 Figs.) October 22, 1887.—The 
scraping tool G is adjustable in a shoe H hung from a shackle a 
provided with stops b which limit the motion of the scraper G to 
obstacles, the scraper carrier H having a tail piece c ted 


fit into the grooves in the sides of the rail in order to prevent the 
frog from tipping upward as the car wheel strikes its forward end. 
Open the upper surface of the part A is formed a shoulder E, 
which is designed to prevent a “ blind” or flangeless wheel from 
becoming ‘‘ bound” on striking against the side bar. (Accepted 
September 29, 1888). 


MISCELLANEOUS. 


9425. E. J. Taylor, London. Improvements in the 
Manufacture of Spirits. (4d.) July 2, 1887.—Sea water is 
used in whole or in part for making the mash, with the object of 
checking acetic fermentation and putrefaction, whilst spirituous 
f tation is favoured. (Sealed July 13, 1888). 





ASS 
Ge spring e fitted within a link f hung from an eye gon the 
vehicle. The shackle a@ is mounted upon the gauge bar Q pro- 
vided with springs P so as to connect the two scraping tools in 
pairs either at the end of the car or between the wheels as desired. 














Each tool carrier H is pivotted on a bolt d with helical springs h 
on eitherside to allow of lateral movement when going round 
curves. The working angle of the tool is regulated by means of 
a handle K, rod j, and lever i mounted on the gauge bar Q. The 
latter is carried by brackets k and is secured by half caps fixed 
in position by acottar ». The carrier H is formed with lugs p 
for abutting against cushioned stops to soften the concussions. 
Each carrier H, after passing over an obstacle, is returned to its 
= position by means of thespring e. (Accepted September 1, 
888). 


CAR REPLACERS. 


15,316. C. A. Noble, East Ham, Essex. Locomo- 
tive Engine Guards or Guard Irons Adapted to 
Serve an Additional Purpose. (8d. 7 Figs.) Novem- 
ber 9, 1887.—The object of this invention is to provide locomotive 
engines with guards or guard irons which will also serve as ramps, 
so that in the event of an engine leaving the rails, the guard irons 
can be readily detached from the buffer beam, and be applied to 
the rail to enable the derailed vehicle to be replaced on the line of 
rails. Each improved combined guard iron and ramp consists of 
a plate 1, one face of which is provided at one side with a short 
flange-like projection 2, and at the other side with a flange 8. The 











opposite face is furnished with a my! of projections or jaws 4, and 
with pins or projections 5. In the projection 2 and cone of the 
jaws 4 are holes to enable the combined guard iron and ramp to be 
readily secured by means of bolts and nuts to the buffer beam of 
a locomotive engine for use as a guard iron, as shown in Figs. 1 
and 2, or to be disconnected therefrom for use as a ramp as shown 
in Fig. 3. The flange 8 strengthens the plate, and serves as a 
guide for the wheels of vehicles when used asaramp. The jaws 4 
serve for attaching one end of the ramp toa rail 6, and the pins 
5 prevent movement of its other end by taking into the top of the 
—_ 6* upon which it rests (Fig. 3). (Accepted October 
18, 1888). 

12,382, H. HH, Lake, London, (V’. 0. Cooke, Chicago, 1U., 
U.S.4.) Improvements in Portable Car or Carriage 
Re ers. (6d. 3 Figs.] August 28, 1888.—The improved 
fastened together by means 


plac: 
frog consists of two castings A and 


Re 


1a3e2 * 
of bolts or tongues D. In using the improved device, the parts 
A, B are detached from one another, placed at opposite sides of 
the rail, and then fastened together again. At the rearward end 


9468. T. R. Shillito, London. Production of a 
New Red Azo Colour. {Ad.} July 4, 1887.—Nitro-aniline is 
dissolved in acidulated water diazo’ by the addition of 
nitrite of sodium. This, while being stirred, is poured into a solu- 
tion of a naphtylamine disulphonate of sodium, The colouring 
matter thus formed is filtered, saturated with carbonate of sodium, 
and dried. (Sealed July 13, 1888). 


° Ness, Middlesbrough-on-Tees, Yorks. 
Improvements in Means or Device for Applying 
Lubricating Matter to Journals and Bearings. (8d. 
8 Figs.) July 9, 1887.—The lubricant is inclosed in envelopes com- 
posed of porous and incombustible material, such as wire gauze or 
perforated sheet metal, with the object of preventing the waste 
or destruction of the lubricant when applied to metallic surfaces 
in a state of great heat. (Sealed July 20, 1888). 


9687. R.C, Christie, M. Gled and H. H.8.Caring- 
ton (Sir Joseph Whitworth and Co.) (J. B. G. A. Canet, 
Paris.) Improvements in and rerening to Gun Car- 
riages or Mountings. [ls. 1d. 11 Figs.) yn 4 9, 1887.—This 
invention relates to gun carriages or mountings, chiefly designed 
for use on a ship or behind a parapet, and comprises means for 
housing the gun and its mounting entirely behind or inside of the 
armour or parapet, so that the gun port or opening can be closed, 
and the gun may be readily run out or returned and mounted to 
the firing position. The improved mounting has its under carriage 
orframe connected by a screw shaft and by a pin with a pivot link 
in such a manner that when the connecting-pin is withdrawn the 
gun and mounting can be housed and run out by rotating the 
screw shaft which is formed with right and left-hand screw threads 
working in nuts secured in the pivot link and in the under car- 
riage. (Sealed July 20, 1888). 


9690. C. Leuchtenberger, Berlin, and B. Moiske, 
Frankfort a/O., Germany, Improvements relating 
to the cation of Mo es and other Saccharine 
Solutions. [6d.} July 9, 1887.—The alkalies are removed 
from the molasses by transforming the alkalies into sulphates and 
combining the same with sulphate of alumina to form alum, and 

recipitating by adding alcohol. The molasses freed from its salts 

s inverted by being exposed to the action of the organic acids 
liberated while within a receptacle placed under vacuo. The non- 
volatile organic acids are neutralised and precipitated in alcoholic 
saccharine solution by adding carbonate of barium to the boiling 
solution and while the alcohol is being continually condensed. 
(Sealed August 10, 1888). 


9813. A. Sauvee, London, (J. B. G. A. Canet, Paris.) 
Improvements in Breechloading Ordnance. [8d. 10 
Figs.) July 12, 1887.—The new arrangement consists in com- 
pletely opening the usual French breech by means of a con- 
tinuous movement in one direction, the rotation of the breech 
screw being obtained by the action of a slide moved by an end- 
less screw, a pinion which works the screw in the line of its axis, 
and which is engaged or disengaged at a given moment,. the 
rotation of the breech on the pivot of the bracket being effected 
by toothed wheels. The Gring mechanism is made in two parts, 
one fixed on the back of the breech screw and the other made 
movable with the spindle of the mushroom. A hydraulic press 
having a movable cylinder is employed to work the breech in all 
positions of the gun. (Sealed July 13, 1888). 


9904, L. Grabau, Hanover. Improvements relating 
to the Production of pay > tings or Linings 
in Electrolytic Apparatus. [8d. 1 Fig.] July 14, 1887,— 
This invention relates to the production of insulating tings or 
linings in apparatus for the electrolysis of substances which liquefy 
under the action >f heat. The improvement consists in providing 
the pole cells and other parts of the apparatus with double walls 
and inlet and outlet pipes for cooling liquids or gases. aled 
July 27, 1888). 

9986. S. E. Howell, Sheffield. Improvements in 
the Manufacture of Tubes for Boilers, Surface Con- 
densers, and other like Apparatus. (8d. 8 Figs.) 
July,16, 1887.—The improved tube is provided with a ductile metal 
sleeve drawn fast upon one end which may be reduced, non- 
cylindrical or tapered. (Sealed August 17, 1888), 


16,045. J. E. Walker, Sunderland, Durham. An 
‘mproved Implement for Applying rease to Axles 
f Wagons or similar Vehicles and “ Journals” not 
Fitted with Grease Receptacles. [8d. 7 Figs.j November 
22, 1887.—The improved implement consists of a cylinder or tube 
Ain which works a piston E provided with a screwed rod F work- 


es 
Pig.2. ka Fig.1. 




















ing ina tapped nut D at one end of the tube and terminating in a 
handle G. The other end of the tube is fitted with a loose nozzle 
B, which is fixed by a bayonet joint, and has slots through which 
the grease exudes upon the journal when the piston is worked 
forward by the hand screw. In Figs. 8 and 4 the nozzle B is shown 
curved to the shape of the journal and is flattened out so as to 
oes nearly the length of the bearing. (Accepted September 29, 


16,544. H. Fletcher, rere Im- 
provements in Bollards and M ‘osts. (8d. 
7 Figs.) December 1, 1887.—According to this invention bollards 
and mooring posts are enabled to retain ropes or cables by means 
ofa gripping apparatus, which is similar to that described in the 
specification of Letters Patent Ne. 8946 of 1887 granted to the 
present inventor. Referring to Fig. 1, the rope is gripped between 
jaws 1, 2, the movable jaw 2 being caused to approach the fixed 
jaw 1 by the action of a cam 4b on the rod 4. The movable jaw 2 
rests upon the cam, and is loosely mounted upon the rod 4, which 
is arranged to be rotated by a handle 6. The bollard is con- 
structed to be capable of partial rotation about the centre post 
12a in opposition to the action of a spring 18, arranged vertically 
within the post 12a, which is tubular, and forms 





of the two parts are formed shoulders or tongues F, F! adapted to 


plate 12, 





part of the base 
tubular plunger 18 is formed with an inclined slot 19 | street, 


into which takes a pin 20 that is secured to the inner cylindrical 
portion 3b of thé bollard, and works in a horizontal slot in the 
tubular 12a.- When the bollard is n'y Mgpenaes the pin 20 
causes the plunger 18 to move downward opposition to the 
action of the spring 13, which thus serves to relieve sudden 
strains upon the rope held to the bollard by the gripping 
device. Rotation of the ~w- 18 is prevented by a pin 18a 
thereon working in a slot in the post 12a, The barrel or outer 
portion 8a of the bollard is capable of moving in a rotary sense in 
either direction about the inner cylindrical portion 8b: A pawl 21 
carried by a rod 22 is arranged to enter one of a series of recesses 
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28 in the top of the barrel portion, for the purpose of limiting the 
rotary movement in either direction. The pawl 21 is caused to 
rise and allowed to fall by a cam 24 on the rod 22. The pin 20 may 
be inserted or withdrawn through the opening 26. In Fig. 2 the 
bollard is carried by a plate (not shown) arranged to partly rotate 
we the baseplate 12 in which are located horizontally springs 13. 

e said plate is provided with a downwardly extending projection 
14 that’ acts on one or other of the springs 13 according to the 
pice in which the bollard is partly turned. (Accepted October 

1165. A. Schutz, E. Schultes, and R. Plucker, 
Solingen, . Im ents in or Connected 
with Screws and icrew uts, Chiefly Applicable to 
namie Purposes poses. (ods Figen] January 25, 1388. According 

c 5 . 8.] Janua i .—Accordin 

to this invention either the interior of the pf nut or the aroun 
ference of the spindle is provided with one or more recesses or 
sockets, into which are introduced steel balls a, instead of forming 
an ordinary screw thread. These balls project over the recesses and 


Ww 
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CONN 


into the corresponding shaped screw thread of the counterpart. 
In Figs. 1 and 2 the screw spindle A passes through a nut B pro- 
vided with a smooth bore and with four recesses, each of which 
contains a balla. By turning the spindle A the balls a are caused 
to revolve in their sockets, thus forming|anti-frictional rollers over 
which the screw thread moves. Fig. 3 is an axial section of the 
nut showing three of the balls in their respective sockets. Fig. 4 
shows a screw spindle provided with a single ball, together with 
a section through the thread of the nut. (Sealed June 1, 1888). 


9566. W. Malcolm, Bo'ness, Linlithgow, N.B. Im- 
rovements in Speeratee for Shipping or Trans- 
‘erring Coal or other suitable Mate (8d, 5 Figs.] 
July 2, 1888.—On a shaft A are secured four drums, the two inner 
drums B being each connected by a chain C to the bucket D, whilst 
each of the two outer drums E communicate by means of a wire 
rope F passing over a guide pulley H with a back balance weight 
G. To allow the bucket D to hang in front of the shoot M the 
shaft A is fixed by brackets N to the lower end of a swivel beam O, 
which projects outwards from the framework P situated on the 
wharf. The bottom of the bucket E is composed of two hinged 
doors or flaps which are adapted to be opened by means of a rope 
Y and bell-crank lever T, connected by chains to the doors. This 
eran for shipping or transferring coal is worked in connec- 
tion with a hydraulic or other hoist on which the wagons are placed 
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and raised to the shoot M. When the bucket D is filled, the addi- 
tional weight of the coal causes it to descend, unwinding the 
attached chain C from the inner barrels B and at the same time 
winding the rope F of the back balance weight G on to the outer 
barrels E, and raising the said weights G. This operation con- 
tinues until the bucket E reaches the bottom of the hold when it 
is automatically or otherwise discharged, and is then raised 
empty by the descending balance weights G to its former posi- 
tion ready for another charge. When the apparatus is not in 
use the beam O, which is pivotted at @ to the framework P, is 
raised with the shaft A and bucket D into a vertical position 
by means of the rope b which passes upwards from the outer end 
of the beam O, over the guide pulley c at the top of the frame- 
work, down to a suitable hoisting device. (Sealed November 16 
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Descriptions with illustrations of inventions patented in the 
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THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Continued from page 522.) 
Tue Brooxs Locomotive Works. 

THE next day (October 4) the party started for the 
Brooks Locomotive Works at Dunkirk. Mr. Edward 
Nichols, president of the Brooks Company, escorted 
the visitors through these extensive works, which 
employ 1000 men and turn out four locomotives 
ne week. There was very much of interest shown, 

ut the writer was so much impressed with one 
feature that he sought for further information on that 
subject. This was the night school for apprentices, 
founded by the late Mr. Brooks in 1884. This bene- 
volent enterprise isa monument to its founder. Here 
boys are taken if they are able to read and write, 
and are taught by competent instructors in subjects 


ture of New York State has forbidden the use of a 
car stove after November 1, and the result is a 
great demand for some other means of heating in 
question. The system has been in use for five 
years, and as yet no pipe has frozen. It came 
triumphantly through the ‘blizzard ” of last Feb- 
ruary, and after that need fear no severer test. 

The principles upon which this system depends 
are few in number and simple in application. It 
may be classified as belonging to the open circula- 
tion system, fora supply main conveys the steam 
to the radiating surfaces, whence the return main 
conducts the condensed water into a drain to run 
to waste. It is alsoa direct radiation method, as 
it is called popularly. The supply of steam is taken 
from the steam dome of the locomotive, and is 
therefore dry steam. The steam is taken at low 
pressure ; that is, from 2$ 1b. to6 lb. per square 





|inch ; the maximum pressure, however, is generally 








MARTIN’S SYSTEM OF HEATING RAILWAY CARS. 


which bear particularly on the work they are 
engaged in. It has been found that a fair per- 
centage of them pass to higher mathematics, me- 
chanical drawing, and theoretical instruction. It 
is contemplated to make it obligatory on the appren- 
tices to attend at least three evenings in the week, 
and some of the older men are to be found among 
the students. This is the true American idea of 
training a workman by developing his faculties and 
extending his knowledge, so that he not only knows 
how to do a thing, but the reason for doing it. This 
system of education taken in connection with the 
shop work will result in the finest mechanics to be 
seen anywhere, and will do more to prevent labou. 
strikes than any method yet devised. Give a work- 
man a good education, and he will see the folly of 
such actions as have agitated the country for several 
years, and will not consent to surrender his personal 
liberty of thought and action at the bidding of a 
few interested demagogues. Self-interest, if no 
higher motive prevailed, ought to lead every em- 
ployer to educate his men in a similar manner. 

A bountiful collation at the Brooks mansion com- 
pleted the programme. The writer reluctantly tore 
himself from these enjoyable scenes, in company 
with the Rev. M. Martin, to see that’ gentleman’s 
anti-fire car heater. It is seldom one finds a clergy- 
man in the ranks of inventors, but Mr. Martin was 
evidently equal to the occasion, and his car heater 





is certainly a most successful device. The Legisla- 


5 lb. The steam is received from the dome by an 
automatic reducing valve. This valve is under the 
control of the engineer in, the pilot of the engine. 
It is transmitted underneath the cars by 14-in. 
supply main, and distributed to each car by 2-in. 
lateral branch pipes. The supply mains are wrapped, 
and the amount of heat lost by contact in this way 
is not serious. 

Upon entering the lateral mains the steam is held 
until it condenses. The water is discharged auto- 
matically from the centre of the. car and at a high 
temperature, in order to avoid any danger of 
freezing. 

The method of attachment is as follows : 

A dry pipe is put into the dome, with a cut-off 
valve in the cab, to which is attached a reducing 
valve; from the reducing valve a small pipe passes 
beneath the footboard of the engine, to which is 
secured the metallic joint. Under the tender a 
main pipe is run, carefully wrapped, so as to pre- 
vent condensation. This wrapping has generally 
been a wool felt, which; according to the careful 
experiments of Dr. Charles E. Emery, is one of the 
best non-conductors we have, but it has the dis- 
advantage of crumbling away from the pipe, from 
the effects of soon becoming charred by the heat of 
the steam, . This subject of jacketting steam pipes, 
to escape the loss of so much heat by air contact, is 
of so much importance that it has been necessary 
to carefully study the effects of different materials 


as to their non-conducting capacity. The whole 
philosophy of non-conducting materials depends 
upon the theory of divided air space, and as mineral 
wool No. 2 ranks next to wool felt, and is inde- 
structible from steam, the following is believed to 
be the best solution of the problem : 

First cover the pipe with a certain quantity of 
mineral wool No. 2, then wind wool felt about this 
and cover the two jackets with a canvas lining. 
This would secure the wool felt from destruction, 
and at the same time utilise the non-conducting 
powers of the two best non-conducting substances 
which we possess. Clay coverings and cement 
coverings would be impracticable on a railway car, 
because such coatings would be liable to break off 
or crack in spots, owing to the vibration of the 
train and sudden shocks which every railway car is 
exposed to. It is quite clear from experience that 
the non-conducting material must be of such a 
character that blows and vibrations of any kind will 
not make it crumble, 

On each end of the main, the metallic joints are 
screwed, strongly braced to the tender frame, just 
as they are tothe cars. The metallic couplings are 
so arranged that the moment the cars separate 
13 in. or 14 in., the ring strips off and they come 
apart, and let all the steam cut of the car. It is 
only a puff and itis gone, so that at the next instant 
there would be no danger to any one in the car. 

The reduction valve consists of two chambers. 
In the lower one a metallic cup slides up and down, 
and is held down to its seat by the back pressure 
from the train, which is set to the maximum pres- 
sure required. The back pressure of the steam, or 
rather the relaxation of pressure of the steam from 
the pipes upon a disc of phosphor-bronze, releases 
the upper cup, and the spindle lowers, steam 
rushes in from the dome, pushes the spindle and 
diaphragm up and presses the lower cup to its seat, 
and the connection is shut off from the dome; thus 
this intermittent automatic action goes on, the 
amount of pressure being fixed at will. Valves de- 
pending upon balanced levers by means of weights, 
or gravity valves as they are called, are not to be 
trusted to the oscillating, uneven, and uncertain 
motion of a locomotive, although they perform their 
work perfectly on stationary boilers. 

The distribution of the steam through a train de- 
_— of course upon the arrangement of the cars. 

here no heat is required, it may be shut off from 
the branch pipes, or it may be confined to one set 
of branch pipes. Through express or baggage cars 
it is the practice to run but one main pipe, and that 
upon but one side of the car. In the Dunkirk, 
Allegheny Valley, and Pittsburg Railroad, two 
radiator pipes are run along each side of the car 
without any covering. One of the centrally located 
seats has a spur loop under it, about 24 ft. in length 
outside face of loop to outside face of radiator 
main, and its adjacent seat has a single stem ter- 
minating in an angle valve, by which the steam is 
let into the radiating pipes, or shut out in the main 
pipe, thus enabling the train men to shut it out: of 
any car without affecting any other in the train. 
The main feed pipe, wrapped with wool felt, 14 in. 
or preferably 2 in. in diameter, is underneath the 
floor beams of the car, highest at the centre, and 
deflecting equally toward each end of the car. In 
the car itself the pipes slope towards the centre. 
On each end of the main under the car are screwed 
the metallic couplings. At the centre of the main 
supply pipe, branch pipes pass off and up through 
the floor on each side of the aisle, as indicated in 
the elevation. Where these branches leave the 
main is a three-way valve which is regulated to 
prevent the steam blowing off in rear of train, 
should the car be the rear one. Steam passes from 
these branches into radiating pipe. It divides into 
two. currents, passes both ways to each end of the 
car, and returns to the centre, by the sloping arms 
shown, and passing down through a return bend is 
discharged into the trapas water. This trap, shown 
in the annexed engraving, is an ingenious arrange- 
ment. 

In the figures are shown the frame X, the expan- 
sion tube Y, andthe plug Z. AA is a lock nut and 
BBadisc. In general it consists of an elongated 
iron box with a strap of spring brass fastened at 
each end, and a valve suspended in the centre. The 
seat is adjusted to the valve to open or close it. 
The steam acting on the strap of brass inside the 
iron box bows it up and holds the valve against the 
seat. The strap straightens in the water, which 





opens the valve and lets the water escape. 
Where it is necessary to carry the condensed 
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steam to a terminal point for the discharge of the 
water, a tank is provided, and its contents will not 
be in danger of freezing if discharged within a 
specified time. Sometimes the tank may be dis- 
pensed with and a steam trap of simple construc- 
tion used, which discharges all condensation in the 
form of a fine spray of hot water. It is claimed 
that these traps will not freeze while in action, ex- 
posed to a temperature from 22 deg. io 24 deg. 
below zero, as there is a constant grade of the pipe 
from the time the steam enters them until the con- 
densation reaches ‘the trap. 

The cost of this system is 200 dols. per car, in- 
cluding everything. The method of coupling is 
shown in the illustration by a complete connection, 
and the uncoupled pipe is also shown. 

The operation of the system is extremely simple, 
being under control of the trainmen and entirely 
from within the car. Under the end of the seat in 
the supply pipe S is an angle valve as shown, by 
which steam is admitted into the radiating pipes, 
or shut out as required, thus allowing the regula- 
tion of the temperature in each car without affect- 
ing that of any other in the train. By the proper 
adjustment of the three-way valve in the main pipe 
on the last car, steam is prevented from escaping at 
the end of the train. 

The method of distributing the heat to the cars 
is illustrated by the perspective view. A con- 
tinuous wrapped main pipe runs under the car 
floor as illustrated in the elevated section with a 
metallic joint and coupling at each end. At the 
centre of the main pipe under the car is a three- 
way valve from which branch pipes L pass up 
through the floor to each side of the aisle as indi- 
cated. From these branches the steam passes into 
the radiating pipes M as shown throughout the car. 
Any water of condensation collects at the centre N, 
and passes down through a return bend into the 
waste pipe R and thence into the automatic trap P 
beneath the car. 


AspHALT PavIne. 

That evening Captain F. V. Greene, vice-presi- 
dent of the Asphalt Paving Company, read a paper 
on the subject. He had ascertained by some means 
that this material was employed at the Tower of 
Babel, although he did not explain the confusion of 
tongues as due to its employment. One of the best 
sources of supply is the Lake of Trinidad, located 
about 100ft. above the sea. The estimated supply 
here is 6,000,000 tons; 180,000 tons have been 
excavated thus far with but little impression on the 
balance. The lake is not liquid, but simply pliable, 
and will support horses and mules on its surface. 
In the transportation by sea the mass runs together, 
and has to be broken up with a pick on its arrival. 
In colour the crude asphalt is chocolate. As a 

aving cement it is mixed with coal tar residuum. 
He cited the asphalt in the arch of High Bridge, 
New York, which had never leaked in thirty years. 
(High Bridge is the name of the aqueduct carrying 
the Croton water over the Harlem River.) The 
great recommendation to asphalt is that it yields to 
the blows of the horses’ hoofs and to the wheels, 
and then recovers itself. The price of laying this 
pavement with a five years’ guarantee is 3 dols. per 


yard, 
(To be continued.) 








ENGLISH AND AMERICAN BRIDGES. 
No. II. 
By T. Cuaxton Fiver, M. Inst. CE. 

7. In the last article (see page 445 ante) our atten- 
tion was confined to a brief record of the differences 
which characterise English and American practice 
in the matter of bridge construction, including some 
notice of their probable origin ; but we now have 
before us the more difficult task of attempting some 
sort of review of the facts as we have recorded them. 

To begin, then, at the point where we left off, it 
may be well to consider first the guarantees which 
are offered by the American competitive system, as 
regards the due strength and stability of the bridge ; 
and then to notice the results which it has attained 
as regards economy of construction. 

The stability, as we have said, is supposed to be 
guaranteed by certain clauses of the specification 
which are either imposed upon the competing firms, 
or are pro the manufacturer himself as 
representing his standard or his general rule of life. 

Apart from the usual stipulations as to quality of 
material and workmanship, these clauses may be 


(1) A statement of the loads and the other ex- 
ternal forces which are supposed to act upon the 
bridge, and which it is designed to bear. 

(2) [Perhaps] the method to be followed in calcu- 
lating the stresses arising from these forces. 

(3) The unit stress which, in each member, is 
allowed and believed to be safe. 

(4) Certain.rules, more or less empirical, which 
are applicable to subsidiary details. 

In judging of the system, we must suppose that, 
within the, limits prescribed by these clauses, the 
maker will :be at liberty, and will: have every in- 
ducement to go: the full length of his tetherin the 
direction, of economy ; although perhaps.he may 
sometimes be inclined to make.a ‘voluntary addition 
to the strength of certain parts over and above the 
amount stipulated. 

8. We will presently consider. the values taken 
for the unit stress and for the assumed external 
forces (on which of course everything will depend) ; 
but let us think for a moment how such a compe- 
titive system would work in this country if it were 
attempted under the old and familiar rule of so 
many tons per square inch, whose convenient sim- 
plicity is so well known to us. We have only to 
imagine ourselves engaged in such a race, to see 
that it would inevitably drive us to certain extrava- 
gant proportions in | design; which would be 
quite repugnant to our practical judgment ; and as 
the evil could not.be curedby any liberality in 
estimating the load,.we should perhaps be in 
to conclude that the system is’a radically injurious 
ome. = sae 
But on the other side it might be urged that this’ 
unsatisfactory result was due, not so much’to the 
inherent tendency of the competitive system as to 
the inadequacy of the rule under which we were 
attempting to conduct it, and that the mischief 
— lies in our fine old rule of 4 tons per square 
inch. 

In the same way we might easily go on to trace 
the natural results of such a system throughout 
numberless details of the design ; and in each case 
we should find that the struggle for economy would 
inevitably take away from the design some feature 
contributing, in our judgment, to its due solidity 
and strength, unless the particular requirement 
which we have in view has been duly. recognised 
in the theory on which the rules are based, and 
duly provided for in the stipulations. But, 
in each case, it may be answered that if any 
real deficiency of strength accrues in this way, it is 
due to the inadequacy of our rules and not to the 
proper effects of the competitive system when rightly 
conducted. 

In short, the safety of the system depends every- 
where upon the sufficiency of the rules. We may 
admit that if these are based upon a complete theory 
of bridge-construction, they will undoubtedly be 
effective for their purpose ; but the old elementary 
rules are totally inadequate, and if relied upon they 
will fail at many points to secure the due strength 
of the bridge in the face of the strenuous effort to 
save every inch of metal. 

9. This leads us to notice, in passing, that sound 
theory has become a necessity of the American 
system, and one which has long ago been recognised. 
The defects of the more elementary methods have 
been brought to light by experience, and have com- 
pelled engineers to seek for more accurate and 
comprehensive regulations, which will be applicable 
to all varying conditions ; and as this can only be 
done by reference to the actual physical laws which 
govern the strength of materials, it is not surprising 
to find that those principles are being investigated 
in America by the persevering application of experi- 
ment and deduction, and with a thoroughness pro- 
portioned to, as it is dictated by, the imperative 
demands of the system. For in America the safety 
of the travelling public depends upon the enuncia- 
tion of sound theoretical principles to a much greater 
extent than it does elsewhere. 

10. But the theory of bridge construction was 
not built in a day ; and if, in times past, the com- 
petitive system has been allowed to work under no 
better guidance than that afforded by the old rules 
of which we have spoken, it cannot be wondered at 
if experience has been bought by disaster. The list 
of American bridge failures that has recentl 
appeared in the columns of ENGINEERING, wit 
graphic illustrations of their mangled remains, will 
form a highly instructive commentary upon this 
branch of our subject. 

Of course bridge failures are not altogether un- 


1 


i 








generally classed under the following heads : 





known in other countries ; but the catalogue of 251 


of pin connections. 
have been knocked down by the onslaught of stray- 





bridges gone down in ten years is certainly out of 
all bp sree: to the record of our own misfortunes, 
an 


must come as a surprise to most English engi- 


neers. But to learn the right lessons from these 
failures it will not do to generalise too hastily ; and 
it would be rash to attribute them, without exami- 
nation, to the form of the American truss, or to 


the use of pin connections, or to the tendency of 


the competitive system, or to the supposed failure 
of theoretical calculations. 


If it is true that in one case the unit stress was 


so taken as to make the bridge strong enough to 
carry the engine, but not strong enough to carry 
an engine and a cow, the failure of that bridge 
needs no explanation when it is known that the 
cow and the engine tried to cross the bridge at the 
same time. 


If another light truss was built to carry a live 
oad of about one ton per foot, and some years after- 


wards gave way undez a load of three tons per foot, 


t is not necessary to attribute this result to the use 
And if half a dozen bridges 


ng trains, the fact is food for reflection on other 


grounds than that of bridge theory. 


11. To learn how far the Americans have got in 


the progressive improvement. of their rules, we may 
take as a modern example the American specifica- 
tion,* and we may 


proceed to note the object and 
of each of the governing stipulations in the 


clined | order in which we have already placed the principal 
headings... 4 


To begin then with the external forces which the 


‘bridge is designed to resist, we have first the 
vertical 
cross-girders. Here it will be seen that the weight 
of the carrying stock is 
run. “The estimate wou 
excessive in this country ; but it is said that the 
actual weight of the heavy American freight cars is 
now equivalent to this figure, which may therefore 
be assumed to represent only the static load, exclu- 
sive of that dynamic increment which. has recently 
been discussed by Mr. A. S. Robinson, and which 
appears (by his experiments) to amount sometimes 
to 50 per cent. of the static load. 


forces acting” upon the»main trusses and 


apes at 3000 lb. per foot 
d perhaps be considered as 


The train, on each track, is supposed to be headed 


by two tendér engines, extending 101 ft. in front 
(measured to the leading drivers), and weighing 
about 3500 1b. per foot on that length. Under the 
coupled drivers the load averages 6000 lb. per foot, 
and the greatest axle load is taken at 29,000 lb. 
These weights show no doubt.a considerable advance 
upon older practice; but judging from some 
examples of modern American engines that have 
recently been quoted, it would appear that they 
will have to be still further ingueadill 

to be, in all cases, proportioned to the unlimited 
demands of the. engine builder. 
however, we may assume that the figures will repre- 
sent only the static loads, exclusive of those in- 
crements arising from the plunging of the engine, 
the momentum of unbalanced mechanism, and 
other dynamic causes, which, as in the case of the 


if bridges are 


In any case,+ 


carrying stock are to be allowed for under the head 
of ‘* impact.” 

12. This leads us to notice that American engineers 
have long ago recognised that a dead load is not the 
same thing as a moving and variable load ; and that 
the latter requires a different set of rules altogether, 
and would do so even if there were no unbalanced 
masses of mechanism. This necessity is equally 
evident, whether we consider the results of 
Wohler’s experiments upon the ‘‘ fatiguing” effects 
of stress variation, or whether we examine the 
momentary internal stress produced by any sudden 
variation of the load. 

The question whether “fatigue” is to be regarded 
as only another name for the effect of that aug- 
mented internal stress, or whether it is an inde- 
pendent physical phenomenon, is much too wide a 
one to be discussed here ;{ but in either case we 
may be quite certain that a suddenly varied stress 
requires more metal to resist it than a steady stress 
of the same magnitude. If we consider ‘* fatigue 
alone, the extra sectional area is required to 
compensate for the supposed loss of strength, 
the working stress per square inch being reduced 





* See page 568 of the present issue. i : 
t In other American specifications an alternative strain 
sheet is sometimes required, based upon the wheel loads 
of shorter engines with a heavier weight per foot of wheel 


+ This uestion has been discussed by the author in 
“Bridge Construction,” chap. xiii. 
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according to the Launhardt-Weyrauch or some 
other formula. If we consider the augmen 
internal stress due to a sudden variation of the load, 
we may express it by some such formula for ‘‘ im- 
-pact” as that given in the specification ; and with- 
out altering the unit stress we arrive at the same 
augmented sectional area. If we are to believe that 
a suddenly varied load produces not only an aug- 
mented internal stress, but also, in the long run, a 
demoralisation of the resisting material—then it is 
clear that we must make a double allowance for 
these combined effects, in determining the sectional 
area of the member. 

As regards the last-named alternative, the author 
has elsewhere shown that it would logically lead to 
extreme and almost absurd conclusions, and has 
given reasons for preferring the preceding one. 
The question might be set at rest by experiment, 
but so long as there remains any doubt upon it, the 
relative influence of ‘‘ fatigue” and of ‘‘ impact” 
will remain an open question. Accordingly we 
find that some American engineers regard it as a 
question of fatigue modified by impact, and treat it 
by modifying the Weyrauch formula for the unit 
stress by introducing some allowance for impact. 
Others regard it as chiefly or entirely a question of 
impact, and treat it by dealing only with the in- 
ternal stress in the manner illustrated by the specifi- 
cation. 

In choosing an ‘‘ impact” formula, however, it 
must be remarked that the correct effect of the 
known physical facts (whichever way we regard 
them) can hardly be expressed as a function of the 
maximum stress S due to the live load, but may be 
more accurately expressed in terms of the difference 
max. S—min. 8, in which min. S may be either 
positive or negative.* In the majority of cases, 
perhaps, the one formula would be as good as the 
other, and would lead practically to the same re- 
sult if suitable constants were adopted; but in 
other cases it would not, and if the difference is 
more theoretical than practical it is still worth 
noting. 

13. Passing on now to the horizontal forces, we 
shall find here some points of broader interest. 
One of these forces, which is named in the specifi- 
cation as momentum of train, is a horizontal and 
longitudinal force, acting upon the floor of the 
bridge, and due to the application of brakes upon 
the train, This provision, like many others, shows 
to what an extent American engineers have been 
compelled to formulate all their requirements, and 
how the necessity for doing so has arisen from the 
system, 

Consider, for example, how the matter would 
stand in the absence of this provision, in the case 
of a Pratt truss with vertical end-posts.+ The 
stress upon the first bay of the lower chord would be 
nil; and as the sectional area demanded by the 
rules would also be nil, the maker could hardly be 
blamed if he reduced the bar to a merely nominal 
area, which, if it could be determined at all, would 
be calculated only by the wind pressure blowing 
endwise on the bridge. Of course, if there were 
no wind at all, theory would still indicate that the 
bar cannot be dispensed with, because without it 
the truss would be in unstable equilibrium, and 
would fall unless kept up by the mere ‘‘ force of 
habit ;” but at the same time theory would indicate 
that the required sectional area of the bar is nil. 

In this instance, however, the difficulty is got over 
by the momentum clause. The brake action throws a 
considerable stress upon the bar, requiringagood sub- 
stantial strength of section ; and there the bar is, 
with strength enough, it may be supposed, to meet 
allits requirements. For, indeed, the effect of this 
momentum of the train, when continuous brakes are 
clapped on forcibly for the purpose of an ‘‘emergency 
stop” is no insignificant matter. The coefficient of 
0.2 for rolling adhesion, although it would give an 
excellent retarding force, can hardly be considered 
an excessive estimate for its greatest value under 
favourable conditions; and if applied to the case 
of a 300 ft. span covered with a train of 1} tons per 
foot, it would give a horizontal force of 90 tons to 








* The German mathematicians have started the idea of 
the ratio Was gj? and this unnecessary complexity has 
been handed on ; but it will be found that all the physical 
facts, as well as all the required calculations, are much 
more simply expressed in terms of max. S—min. S. 

+ The specification applies this provision to the case of 
trestle-towers and “‘similar structures,” so we may per- 
ha assume that it would be applied to this case also, 
although it is not specifically mentioned. 








be taken up somehow and transferred to the fixed 


ted | bearing of the maintruss. Possibly this may help 


to explain the failure that took place on the occa- 
sion of that meeting between the engine and the 
cow, when no doubt the brakes would be vigorously 
applied, and might have been aided by the addi- 
tional brake action of the cow herself—considered 
as a sprag. 

14. The point that we have just noticed arises 
again in connection with the lateral horizontal 
forces which govern the strength of the lateral 
bracing and sway-bracing, and of which the most 
important is wind pressure. In a tall American 
truss, the lateral and sway-bracing (including the 
portal bracing) constitute together the only physical 
thing that keeps the truss upright at all; and yet, 
so long as the truss is upright, there is no stress 
upon them apart from that due to wind pressure. 
And if the truss had to be erected under a glass 
case, or say inside the Crystal Palace, the theory 
would consistently lead to a vanishing sectional area 
for all these members. 

This being so, it is not surprising to find that 
American engineers have, long ago, found the 
necessity of treating the wind stresses by definite 
calculation, and have done so since a date when 
the matter was very imperfectly considered in Eng- 
land. For if they had not done so the wind bracing 
might, in the absence of any rule, have received no 
sufficient attention, and might have got no sectional 
area at all. 

In this country the fall of the Tay Bridge 
has considerably modified our notions as to the 
wind pressure that may sometimes have to be met; 
but the rules adopted in America appear to be much 
the same now as they have been for many years 
past. The alternative figures, given in the specifi- 
cation, presuppose that the wind may sometimes 
reach a pressure of 50 1b. per square foot; but 
that no train is expected to come upon the bridge 
if the pressure exceeds 30 lb. per square foot. On 
this point we may notice that the train would not 
be likely to reach the bridge if the wind were so 
high as 301b., because that pressure would be enough 
to blow most of the carriages over; but it is just 
possible that the train might be already upon the 
bridge when the 501b. gust came on—and this 
seems to be very much like what happened in the 
case of the Tay Bridge. 

Wind pressure per square foot is no doubt a 
difficult question, but after all the most difficult 
thing to measure is the superficial area of the struc- 
ture. Of course the area of the truss ‘‘as seen in 
elevation” is just the same for one girder as for a 
bridge consisting of three or four girders—just the 
same for a single-webbed lattice girder as for a 
double-webbed lattice girder—just the same whether 
the girders are close together or far apart—just the 
same whether the lattice bars are flat or of channel 
section ; while it is impossible that the wind force 
can be the same or anything like it. The in- 
sufficiency of our experimental knowledge on this 
point is much to be regretted ; but the errors which 
it may introduce in estimating a large wind force 
are the same in all countries alike. The difference 
between English practice and American rules is, 
however, much more conspicuous in cases where 
the wind force is very small, or where it disappears 
altogether ; for it is certain that if an English engi- 
neer were erecting a truss inside the Crystal Palace 
he would use almost as much metal in the way of 
stiffening as would suffice for the bracing of an out- 
of-door American truss. 

15. There is one more lateral force provided for in 
the specification, due not to wind but to the motion of 
the train upon a track which is more or less curved. 
The lateral, or centrifugal, force is calculated by the 
well-known formula, and of course varies inversely 
with the radius ; so that when the line is straight, 
the lateral force becomes a vanishing quantity, and 
the train is assumed to traverse the bridge without 
impressing upon it any transverse force at all. The 
fact that under these conditions Mr. Robinson has 
measured an appreciable lateral deflection and oscil- 
lation of the truss only goes to show, once more, 
that these vanishing stresses are not exactly equal 
to zero. Whether they should be dealt with by 
theoretical rules or by the English method of 
instinctively applying metal in places where it has 
nothing to do, is a question which must be post- 
poned for the present moment. 

In concluding our review of the external forces 
provided for, we may notice that they do not include 
any provision for the impact of the engine when 





used as a battering ram, 
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Minutes of the Proceedings of the Institution of Civil En- 
gineers, Vols. XCII. and XCIII. Edited by James 
ORREST, Assoc. Inst. C.E., Secretary. London: Pub- 
lished by the Institution, 25, Great George-street, 
estminster. 
THE ninety-second and ninety-third. volumes of the 
Minutes of the Proceedings of the Institution of 
Civil Engineers are even more interesting than 
the publications of this Society usually are, as the 
various papers read, good in themselves, have given 
rise to specially valuable discussions. This is par- 
ticularly noticeable in the case of the paper ‘‘ On the 
Use and Testing of Open-Hearth Steel for Boiler- 
making,” by the late Hamilton Goodall, Assoc. M. 
Inst. C.E., with which vol. xciii. commences. 
Though this paper was justly criticised by several 
of the speakers in the discussion which followed 
its reading, it nevertheless contains some valuable 
hints on the rough-and-ready testing of steel plates. 
The method adopted by the author was as follows : 
By means of a trepanning tool washers were cut 
from the plate to be tested. These were drilled 
and driven on to a mandrel and turned up to gauge 
in a lathe. A tapered mandrel was afterwards 
driven through them till fracture took place. It is 
of course evident that the elongation of specimens 
tested in this way cannot be compared directly 
with that obtained in ordinary tensile tests, as the 
bursting action of the mandrel causes the metal 
to flow more readily, and the specimen is under 
compound and not simple stress. Nevertheless, on 
obtaining a rough idea of the quality of a plate the 
process seems to offer some advantages, as specimens 
of the form required can be much more easily 
obtained than samples of the shape necessary in 
tensile tests. 

In the discussion following the paper Mr. B. 
Baker gave some interesting particulars showing 
the necessity of annealing plates after bending 
them. When a boiler plate was bent cold without 
being subsequently annealed it could not, he 
pointed out, be under uniform tension under the 
steam pressure. The passage through the rolls 
would give rise to internal stresses amounting in 
one case he had tested to7 tons per square inch on 
the outside skin and 12 tons near the centre ; by 
annealing these stresses would be relieved. He 
thought that it was fully as necessary to anneal 
iron as steel, for of the iron links of the old Ham- 
mersmith Suspension Bridge, which had been 
acquired for use at the Forth, 1 per cent. broke in 
carriage, showing that the iron was in avery brittle 
and dangerous condition. 

The paper on the erection of the Jubilee Bridge 
over the Hooghly, by Sir Bradford Leslie, K.C.I.E., 
M.I.C.E., is of great interest. Atthesite of the bridge 
the Hooghly is 1200 ft. wide at low water, and the 
river is not only exposed to floods, as are all Indian 
rivers, but is also subject to the tides, which give 
rise to a current reaching 44 miles an hour on the 
flood and 54 ontheebb. Under these circumstances 
it will readily be understood that the work of erec- 
tion presented difficulties of no ordinary nature, 
but for details of the way in which they were suc- 
cessfully overcome we must refer readers to the 
paper itself. 

e discussion on this paper was exceptionall 
valuable, Mr. B. Baker once again bringing forw 

a large number of interesting facts with regard to 
bridge-building in general. One point mentioned by 
him is not generally recognised in this country, viz., 
the abnormal stresses that may arise by the sudden 
application of continuous brakes to a train in rapid 
motion across a bridge. In certain cases the longi- 
tudinal thrust thus arising may amount to 200 tons 
—sufficient to overturn the piers of many existin 
viaducts. Amongst the speakers who also too 
art in this discussion may be’ mentioned Sir 
ouglas Fox, Mr. Max am Ende, and Mr. J. Wolfe 
Barry. 

The next paper, je Se A. C. Hurtzig, on the 
‘¢ Alexandra Dock, Hull,” gives full details of this 
important work, and in the discussion that followed 
the reading much valuable matter was brought for- 
ward, 

A r of perhaps exceptional interest is that of 
Mr. PRiah Fama on The Use of the Plane 
Table in Topographical Surveying.” In it the 
theory and construction of the plane table are fully 
discussed, and at the meeting of the Institution 
many beautiful specimens of surveys carried out in 
this way were exhibited. Amongst those who took 








part in the discussion following the paper may be 
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mentioned Captain Sankey, of the Ordnance Survey, 
and Mr. Kilgour, the contribution of this gentle- 
man being particularly interesting. In making 
rapid surveys Mr. Kilgour has found the use of a 
compass inconvenient, as the needle is set in vibra- 
tion by the motion of the vehicle carrying the sur- 
veyor. He therefore, in making surveys in tropical 
countries, fixes directions by means of the shadow 
thrown on his route book by a needle fixed on the 
book perpendicular to the plane of the paper. A 
record of the time is attached to each observation, 
so that the survey can afterwards be reduced by 
means of Davis’s tables. Distances passed over he 
measures by a trocheameter, the records of which 
were checked by astronomical observations during 
the night. 

The other selected papers included in the volume 
are: ‘* Experiment with a Steam Exhauster and 
Blower,” by G. Brunton. ‘‘ The Alignment of the 
Nepean Tunnel, New South Wales,” by T. W. 
Keele. ‘‘ Improved Systems of Chaining for Land 
and Engineering Surveys,” by W. M. Thompson, 
M.A. ‘‘ Covered Way as constructed on the Glas- 
gow and District Railway,” by W. 8S. Wilson. 
‘Castleton Swing Bridge,” by C. Wawn. ‘On 
the Heating of Carriages by Exhaust Steam on the 
Caledonian Railway,” by D. Drummond. ‘On a 
Dipping or Fog Apparatus for Electric Light in 
Lighthouses,” by C, A. Stevenson, B.Sc. ‘* Electric 
Tramway in Hamburg,” by E. L. Huer. ‘* Auto- 
graphic Drifting Tests,” by J. Goodman, Wh. Sc. 
‘* The Classification of Continuous Railway Brakes,” 
by A. W. Metcalfe. ‘* Boiler Experiments and 

uel Economy,” by J. Holliday. ‘‘ River Gauging 
at the Wyrnwy Reservoir,” by J. H. Parkin. 
‘*Mining Appliances in Westphalia,” by Messrs. 
Malhet, De Gournay, and Suisse. Following these 
selected papers are the obituary and the usual 
valuable abstracts of papers in foreign transactions 
and periodicals. 

Good as is the matter contained in the volume 
dealt with above, that in vol. xciii. surpasses it in 
interest, as this volume contains Mr. Hadfield’s 
paper on ‘‘ Manganese Steel,” and that by Mr. 
Willans on ‘‘ Economy Trials of a Non-Condensing 
Steam Engine.” Both these papers have appeared 
in an abstracted form in our columns, so it will be un- 
necessary to refer tothem here atanylength. Both 
papers gave rise to interesting discussions. In that 
on Mr, Hadfield’s paper General Maitland related a 
somewhat curious incident connected with shot of 
manganese steel. One of these was said to contain 
about 10 per cent. of manganese, which greatly 
surprised the speaker, who accordingly sent for a 
specimen of it, after it had been fired at a plate and 
broken up. On analysis the specimen sent was 
found to contain only 1 per cent. In another 
case, however, a specimen of a shot said to contain 
18 to 20 per cent, of manganese was found to have 
19 per cent., and the explanation of the previous 
result. was to be found in the fact that a broken 
piece of the steel armour plate, which was low in 
manganese, had been mistaken for a piece of the 
shot. This speaker pointed out also that should 
this material prove equal to chrome steel for the 
production of armour-piercing projectiles, it would 
in other respects possess great advantages over the 
latter, as it required no tempering, which chrome 
steel does, and owing to the internal stresses set up 
by this process such projectiles frequently break up 
spontaneously. Dr. John Hopkinson drew one 
interesting conclusion from the magnetic properties 
of the material. He said that these clearly proved 
that the material was a chemical compound and not 
a mere mechanical mixture of manganese and iron. 

The trials described in Mr. Willans’ paper were 
made on one of his well-known high-speed engines, 
which have now reached a very high degree of per- 
fection. They were carried out in a most scientific 
manner, the speed of revolation and the ratio of 
expansion being in turn systematically varied, and 
the effect of these changes on the indicator dia- 
gram, and the steam consumption determined. The 
engine was run as a simple engine, as a compound, 
and as a triple-expansion engine. In this connec- 
tion it is interesting to note that up to a pressure of 
160 1b. per square inch the compound engine proved 
to be more economical than the triple, this result 
being no doubt largely due to the high speed of 
rotation of the engine. In the discussion following 
the paper, Dr. John Hopkinson pointed out that 
Mr. MacFarlane Gray’s formula, which had been 
adopted by the author, was only an approximation, 
the true formula being practically as simple in its 
application as the approximate one. Mr. J. G. 





Mair in his remarks objected to the method of using 
the calorimeter in determining the priming con- 
tained in the steam, which, in his opinion, resembled 
that of measuring a mile with a 2-ft. rule with the 
object of determining the accuracy of the rule. He 
recommended, instead, the determination of the 
amount of heat required to render the steam dry. 
With regard to the Crosby indicator he thought 
the ordinates were on somewhat too small a 
scale for deductions from measurements of them 
to be absolutely reliable, an opinion with which 
Professor Unwin later on concurred. On one 
point he greatly differed from the author of 
the paper, holding that Hirn had proved that 
water could not remain in the cylinder of a 
steam engine at work, and hence could play no 
important part in bringing about initial condensa- 
tion, which must accordingly be attributed, in his 
opinion, to the direct action of the walls. Professor 

nwin, who followed Mr. Mair, did not think 
that it necessarily followed from Hirn’s experi- 
ments that the condensation could not be due to 
water iu the cylinder, as a very small quantity of 
water carried over by priming, or condensed by the 
absorption of heat by the cylinder walls, would 
render it quite possible for water to remain in the 
cylinder, and henceto play theimportantréle assigned 
it by the author. Mr. Cowper, who spoke next, 
took the opportunity of insisting on the importance 
of jacketting, but it was necessary that there 
should be a proper flow of steam through the 
jacket so.as to prevent the accumulation of air or 
water in it. Mr. Kirk, who followed, took a dif- 
ferent view, as his own experience showed that 
jacketting was of no advantage, when applied 
to the best modern compound and triple-expansion 
engines, and that the subdivision of expansion into 
successive steps was a much more eflicient method 
of economising steam than the steam jacket ever 
had been, and had rendered the latter useless. 
Amongst other speakers in this discussion may be 
mentioned Mr. MacFarlane Gray, Professor Ken- 
nedy, and Mr, Schénheyder, and the correspondence 
contains letters from Professor Cotterill, Mr. Isher- 
wood, Professor Dwelshauvers Dery, Professor Perry, 
and Professor Thurston. The other papers in this 
volume are: ‘‘ Compressed Oil Gas and its Appli- 
cations,” by A. Ayres, M.I.C.E. ‘* Paved Carriage 
Ways in Sydney, N.S.W.,” by A. C. Mountain, 
M.I1.C.E. ‘‘ Discharges of Circular and Egg-Form 
Sewers,” by W. T. Olive, M.I.C.E. ‘‘On Ma- 
chinery for the New Steel Works at Terni,” by H. 
Savage, M.I1.C.E. ‘‘Creosoting Timber in New 
Zealand,” by W. Sharp, A.M.I.C.E. ‘‘ The Trans- 
mission of Power to Great Distances by Compressed 


Air,” by Professor W. C. Unwin, M.I.C.E., F.R.S.° 


‘*The Prevention and Extinction of Fires,” by A. 
Chatterton, B.Sc., Stud. LC.E.; and *‘‘ Arched 
Ribs and Voussoir Arches,” by H. Medway Martin, 
Wh.Sc, Stud. 1.C.E, The volume concludes with 
the usual obituary and abstracts of papers in foreign 
transactions and periodicals. 


Steam Boilers: Their Defects, Management, and Construc- 
tion. By R. D. Munro. With numerous Illustrations 
and Tables. London: Charles Griffin and Co, 

Tn this small octavo volume of 102 pages the author 

has contrived to give a very considerable amount 

of practical information. The book can, perhaps, 
hardly be called a treatise on boiler construction, as 

Mr. Munro does not enter at all into the questions 

of the proportions of boilers for doing certain 

amounts of work, nor the modifications necessary 
to suit special varieties of fuel, and other conditions 
of working, but so far as it goes it is a very useful 
volume. The chief objects which the author has 
had in view apparently, have been to point out 
clearly the various chief causes of explosions, such 
as overheating of plates, corrosion, defective design, 

&c., and to explain how these sources of danger 

can be avoided. Mr. Munro is the engineer of the 

Scottish Boiler Insurance and Engine Inspection 

Company, Limited, and many of his remarks are 

evidently the outcome of experience gained in the 

examination of boilers defectively made or defec- 
tively set and equipped. 

Mr. Munro devotes some space to the considera- 
tion of boilers of the multitubular and locomotive 
types, but the great bulk of his remarks refer to 
stationary boilers of the Lancashire pattern, a speci- 
fication for a boiler of this class, suitable for a 
working pressure of 80 1b. per square inch, being 
appended. Wehope that if a second edition of the 
book is published the author will extend his remarks 
to vertical boilers, and deal prominently with some 





of the common defects which in this class of boilers 

lead to so many casualties. 

The book under notice is well illustrated, the 
details shown by the engravings being for the most . 
part of good design. We must, however, take an 
exception to the types of safety valves shown by the 
figures on page 14. In all these the load is shown 
applied to the valve at a point considerably above 
the level of the seating, an arrangement which 
should always be avoided, as it produces a tendency 
to cant. Moreover, if spring balances were fitted 
with stop ferrules made as shown in the illustra- 
tions referred to, it would be quite possible to lock 
the valves so as to render them almost unservice- 
able. We have come across many cases in which 
this defect existed. The proper way of applying 
a stop ferrule is to make the hole in the lever 
sufficiently large to allow the ferrule to pass through 
it ; the nut can then be screwed hard down on the 
ferrule without locking the lever. 

Mr. Munro would, also, we think, do well to 
amplify his remarks about boiler fittings. The 
design of many fittings largely in use is simply 
atrocious, and boilerowners, as a rule, are quite 
without the knowledge which would enable them 
to discriminate between good fittings and bad. 
Practical hints on the subject would be of much 
service. Altogether we hope, at a future date, to 
see a second and considerably enlarged edition of 
the work under notice. 
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THE GOODFELLOW AND CUSHMAN 
FREIGHT CARS. 

THE substitution of iron and steel for wood in the 
construction of railway freight vehicles has long oc- 
cupied the attention of engineers and mechanics 
throughout the railway world. The first attempt 
made in America in this direction was in 1854, but up 
to the year 1875 the history of iron freight cars in 
America was a record of failure and discouragement. 
About the latter date, however, an effort to solve the 
iron car problem was made ina new direction. This con- 
sisted in the use of wrought-iron tubes to form the 
sills of the car. A few of these cars were built from 
time to time in the United States, each instalment 
differing from the preceding ones in some one or more 
particulars, the chief aim being to simplify and perfect 
all details of construction, and to keep in advance of 
the growing demand there for cars of greater carrying 
capacity and of greater resistive strength. These 
modifications required time, and have been the result 
of persistent, careful, and intelligent study of cars in 
actual and severe service, and from suggestions made 
by some of the most prominent master car builders and 
railway mechanics in America. The actual working of 
many hundreds of these cars in the United States in all 
branches of railway freight service for the past three 
or four years, has demonstrated the fact that they 
embody in a high degree all that has been sought after 
in railway freight vehicles, viz., lightness, strength, 
durability, simplicity of construction, and facility for 
shipment. ‘ 

Sir James Ramsden, manager of the Furness Rail- 
way, has the credit of being the first to adopt this class 
of rolling stock in the United Kingdom. e give on 
page 549 illustrations of two styles of these cars which 
are now in service on the Furness Railway, one being 
loaded with 18 tons of coke and the other with 31 tons 
of steel rails. These cars were shipped in parts from 
Huntingdon, Penn., U.S.A., and landed at Albert 
Dock, London, where they were erected by ordinary 
dock labourers. They were then taken to the new 
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goods yard of the Midland Railway at St. Pancras 
Station, where they were tested round the sharpest 
curves and over the most complicated crossings and 
heaviest grades upon the line. They were then taken 
to Derby for the inspection of the Midland authorities, 
Sir James Allport giving expression to the opinion of 
their superiority over the present rolling stock of that 
road, From Derby they were taken to Glasgow, where 
they were inspected hy the principal Scottish railway 
officials, some of whom have already signified their in- 
tention to adopt them. From Glasgow the cars were 
taken to Barrow-in-Furness, their destination, when 
they were loaded and tested in various ways. The 
high-sided drop bottom coal car was loaded with 27 
tons of coal, being all that it would hold before the 
coke rack was put on, and the low-sided gondola car 
was loaded with 31 tons of steel rails together with 
fourteen persons, consisting of officials of the road and 
others, making a load of over 32 tons. With this load 
the cars were taken over the sharpest curves, and 
the most complicated portions of the road, and the 
wonderful steadiness with which they moved was re- 
marked by all. 

In loading the cars to their rated capacity the 
average proportionate tare or deadweight, with load 
one way and car returning empty, is 374 per cent. to 
62} per cent. of paying load, whereas with the wagons 
now in vogue the tare or deadweight is 58} per cent. 
to 414 and cent. of paying load. 

The details are shown in Figs. 3 to 14 (page 548). 
Fig. 3 is an elevation, partially in section, of a box or 
house freight car used for transporting goods and 
wares, in either small or large quantities. This style 
of car is also used for carrying grain, fruits, vege- 
tables, eggs, and dressed meats. It is provided with 
graduated springs which, ha, vod with the bogie 
trucks, causes the car with its load to ride easier than 
a four or six-wheeled passenger coach. This pattern 
of car is especially adapted to carrying troops in case 
of war, as they can be supplied with seats at short 
notice. Four rows of tubes A, two tubes in each row, 
run from end to end of the car (Fig. 4). The two 
tubes of each pair are firmly connected together by the 
clips B and bearing blocks C (Figs. 4, 5, and 13). 
These bearing blocks are placed between the tubes, 
and the clip pieces B are set over the tubes, and secured 
in place by bolts. There are bearing ledges or lips on 
the clips which interlock with similar ledges on the 
bearing blocks, so that the strain in clamping the tubes 
does not come laterally against the bolts, but is taken 
on the lips. At the side of each range of tubes there 
is a longitudinal sill of wood (Fig. 4) for the reception 
of the flooring H'. Tosupport these sill pieces, brackets 
B! (Fig. 14) extend horizontally from one side of the 
clip piece B. It will be noticed that the body bolster is 
connected with the truck bolster by the ball-and-socket 
joint L, L', L?. L*, L4, L5, which permits the truck to 
swivel in all directions, thus enabling the car to take 
without strain the sharpest curve and also to conform 
to any unevenness of track or grade without imparting 
the shock or jolt to the body of the car or its load, and 
without injury to the metals and permanent way. — 

The transverse strength of the car is obtained by 
trussing, and for this purpose some of the lower clip 
pieces have extensions D (Fig. 14) to form struts; 
these struts are made in one with the clip pieces, and 
they receive at their lower ends the connecting bars 
and longitudinal bolts, which form the truss braces to 
the car platform. The lower ends of these trusses are 
connected by T crossbars E (Fig. 4). The longitudinal 
truss bolts G (Fig. 3) pass beneath the crossbars E and 
up over the transom beams M and through the 
end plates of the car platform. The truss bolts 
lie in vertical planes, the struts D being inclined 
to permit of this. The struts and tie-bars are braced 
by the bolts F (Figs. 4 and 14), the lower ends of 
which are provided with eyes for the bolts to pass 
through ; the upper ends are secured by nuts. Through 
a hole in the bearing block C (Fig. 13) there passes a 
bolt N (Fig. 14), which goes from side to side of the 
car; distance pieces of tube N' are placed on this bolt 
between the various bearing blocks to bind the whole 
firmly together. The clips B, bearing blocks C, strut 
bars E, braces F, and bolts N compose a rigid trans- 
verse truss that connects the longitudinal tubes and 
supports the framework by resting upon the longitu- 
dinal truss rods G. 

The ends of the tubes A are connected to the end 

frame by having thimbles screwed firmly into them ; 
recesses are formed in the frames to receive the ends of 
the tubes (Fig. 6), and they are then drawn up tight 
by screws. Two dead buffers 3 are bolted to the end 
frame, and between those in the draw frame S®, At 
this point two stretchers (Fig. 7) are bolted in between 
the end beam and the transom beam M, and between 
them the draw head plays, its motion being modified 
by the spring 8°, 
_ The principal features of these cars, which are being 
introduced into this country by Mr. M..R. Jefferds, 
of 794, Gracechureh-street, E.C., may be said to be 
as follows, viz. : 

1, They are simple in construction, and combine 
strength with great durability. 





2. They are built almost exclusively of iron and steel, 
and the whole strength of the material is preserved. 

3. They have grad ated springs, and are light and 
elastic. 

4, They are carried on bogie trucks, which take 
readily the sharpest curves, as well as any unevenness 
in the track. 

5. The journals and bearings can be examined and 
old brasses replaced by new ones without disturbing a 
nut or bolt. 

6. Wheels can be taken out and replaced at any 
time or place when the cars are standing by simply 
using a Jack screw and removing two bolts, which can 
be done by any ordinary workman. 

7. The length of the train being shortened one-third 
to one-half, the engine power required is reduced in 
proportion. 





FIVE-TON “DAMP AIR” REFRIGERATOR. 

THE refrigerator which we illustrate on page 556 
is the invention of Dr. A. C. Kirk, and is what is 
known as a 5-ton ‘‘ damp air” refrigerator, being equal 
to the production of 5 tons of clear transparent ice 
in twenty-four hours in this country. Of course in 
the tropics, where cold circulating water is difficult to 
get, the amount falls short of this, but as much as 
44 tons have been got from this machine doing regular 
work in China. The machine works by the compression 
and expansion of ordinary atmospheric air alone, no 
chemicals whatever being required. Brine, formed by 
dissolving common salt in water, is the medium gene- 
rally employed to convey the cold from the machine to 
the ice boxes, although glycerine is equally suitable, 
and has sometimes been used. As will be seen from 
our illustrations, which are taken from photographs of 
a machine recently completed by the sole makers, 
Messrs. J. Copeland and Co., Pulteney-street Engine 
and Boiler Works, Glasgow, for the Rangoon Ice and 
Aérated Water Company (Limited), the machine is 
entirely self-contained, having its motive power, which 
consists of a compound jet-condensing receiver engine, 
inverted directly over the machine proper, the steam 
piston-rods being connected direct to the rods of the 
air displacers. Rocking beams are employed to convey 
the motion to the crankshaft. 

The compressing and expauding cylinders are placed 
below and are connected together at top and bottom 
by passages which contain the refrigerator boxes. 
These are filled by specially made brass strips, and 
form heat traps abstracting heat from the air on its 
passage to the cold cylinder, and restoring it again 
when the air is moving in the opposite direction. The 
air never leaves the machine, but is constantly in cir- 
culation within it, any loss due to leakage or otherwise 
being made up by a small air-compressing pump driven 
by the machine. At the sides of the cylinders are 
arranged circulating pumps ; those on the hot side cir- 
culate fresh water for cooling purposes, whilst those on 
the cold side circulate the brine or other medium 
through the machine, and deliver it to the ice boxes. 
Specially constructed traps are provided to allow this 
to be done under pressure without allowing any air to 
eacape. 

The ice boxes for this very complete ice-making 
plant were also supplied by Messrs. J. Copeland and 
Co., and are of a special form made by them as the 
result of long experience with the Kirk machines. 
They consist of steel cells through which the cooling 
medium circulates, an arrangement of pipes and valves 
being provided to enable the attendant to control and 
reverse the flow as may be necessary to make the ice 
as equal in thickness as possible, An arrangement of 
hot-water pipes is also provided to enable the ice to be 
easily removed when the boxes are full. 

We may add that this machine has held its own 
most successfully in competition with those of other 
types. Machines on this principle have also been 
made for use in shale oil works for freezing paraffin 
scale, and there are, no doubt, many other processes in 
the arts where intense cold is required to which they 
could be applied. 








THE LATE MR. JOHN M‘MILLAN, JUN. 

By the death of Mr. John M‘Millan, Jun., of the 
shipbuilding firm of Messrs. Archibald M‘Millan and 
Son, Dumbarton and Clyde, the rank of naval archi- 
tects has lost an able exponent of the science. About 
twelve years ago he had a severe attack of rheumatic 
fever, which he never got entirely rid of, and in the 
summer time the disease again asserted itself. Two 
months ago he went to Mentone, but in spite of the 
change he died on Sunday last at the comparatively 
early age of forty. For some time prior to his death, 
Mr. M‘Millan had full charge of the prosperous ship- 
building establishment with which he was connected. 
Several months ago, however, Mr. Steel, a son of the 
once well-known shipbuilder, Steel, of Greenock, was 
engaged as manager, and a few days ago was assumed 
as a partner. Mr. M‘Millan carefully studied the 
science of shipbuilding, and was thoroughly at home in 
the drawing office. He was a member of the Institute of 
Naval Architects and of the Dumbarton Harbour Board. 








He was particularly skilful in designing sailing ships, 
and the vessels of this type launched by the firm have 
always proved speedy sailers. In 1877 he submitted 
a model of a ship, designel by him, at a competitive 
exhibition held in London under the auspices of the 
Worshipful Company of Shipwrights, and was awarded 
first honours—a gold medal—and with it the citizen- 
ship of London. The award was subsequently proved 
to have been deserved, for the ship when built made 
very fast passages. In 1882 the same guild held a 
more extensive exhibition of an international cha- 
racter, and the model exhibited by Mr. M‘Millan—that 
of the Imberhorne and Falconhurst—again carried the 
honours, and this time the designer was elected a 
member of the guild. In the internal arrangements 
of sailing ships many improvements were made, and 
the MacMillan, built in 1879, is said to have been the 
first sailing ship fitted with a double bottom. She 
could carry 300 tons of water ballast. The firm, 
which is one of the oldest on the Clyde, having already 
celebrated its ‘‘ jubilee,” has turned out a large quan- 
tity of work, both sailing ships and steamers, includ- 
ing many vessels for the Continent, and has always 
been successful. Mr. M‘Millan was a careful business 
man, of kindly disposition and gentlemanly demeanour. 
His aged father and his widow have the sympathy of 
a large circle of friends, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 26, 1888. 

Wnar has the appearance of a general trunk line 
war of rates, has set in. There is less business being 
done in railway stocks by American buyers and sellers 
than for years. There is a suspiciousness which no 
amount of explaining can remove. While the volume 
of business on railroads is increasing net earnings are 
declining. As an illustration of the prevailing tone in 
American railway affairs, it may be mentioned that the 
Chicago and St. Paul and Kansas City Railroad carried 
during this year 187,000,000 tons of freight against 
71,000,000 tons last year, and 22,000,000 passengers, 
against 8,000,000 last year. The net earnings for ali 
this enormous increase in traffic was about 73,000 dols., 
and the road failed to earn its fixed charges. The 
freight rate per ton per mile was 7, cent against 
1} cent ; on passenger traffic it was 2? cents per mile, 
against 23 cents the previous year. In the north-west, 
with Chicago for a basis, there has been very little 
cutting this week. Nearly all of the railroad com- 
panies in that section of country are carrying business 
at rates too low to long continue. Competition is too 
sharp to admit of or allow any further advance. 
Further reductions are threatening, and this means, if 
persisted in, ultimate bankruptcy. The condition is 
serious. The influences at work are all in the wrong 
direction. A very strong effort will be made at the 
coming session of Congress to modify the railroad 
law in a way which will recognise the price of 
traffic and put it under the control of the Inter- 
state Commission. There is also a disposition among 
high commercial, as well as railroad and financial, 
authorities to legalise tolling operations. A good 
many lawyers and Congressmen are studying this 
question with a view of taking the matter up and 
enacting some sort of legislation which will help the 
railroads out of the existing difficulty in a manner that 
will not violate public sentiment, or in general inter- 
fere with the existing legislation and the manner of its 
execution by the Interstate Commission. As matters 
now stand railroad managers do not know which way 
to turn. They have been industriously endeavouring 
to bring order out of confusion, and are making treaties 
of peace between each other, but the difficulties seem 
to be growing and seem to some managers apparently 
insurmountable. The Baltimore and Ohio’s net earn- 
ings for October fell off over 50,000 dols. The effect 
of this agitation will probably be to hold back some 
railroad building that was intended to be prosecuted 
next year. Steel rails sold last week at the lowest 
point that they have reached, namely, 26 dols. per 
ton. One or two mills accepted business at this figure 
and other mills have arbitrarily advanced prices to 
29 dols. per ton, intending, they say, to close down if 
business cannot be had at this figure. The general 
business situation of the country has improved since 
the election. Manufacturing industries in all sections 
of the country have received a stimulus, and it is an 
important development because the decision of the 
people is regarded as placing the future fiscal and 
tariff policy of the United States. 








CaTALocurEs.—We have received from Messrs, Hoous, 
Limited, Aberdeen, a very neat catalogue of pulleys, 
wheels, shafting, pedestals, fixings, and castings. The 
special feature of this is that the price is given of each in- 
dividual item, which is a very great convenience. Messrs. 
Pontifex and Wood have sent us two catalogues cealing 
with (1) brewing machinery and appliances, and (2) ice- 
making and refrigerating machinery. The former com- 
prises all the plant of a brewery, including engines, 
cranes, and pumps. The latter is devoted to the am- 
monia absorption procese, which has been greatly improved 
by Messrs. Pontifex. 
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BONNA’S WATER METER. 

Messrs. MAacFARLANE, STRANG, AND Co., Lochburn 
Iron Works, Glasgow, showed at the Glasgow Exhibi- 
tion several of Bonna’s patent water meters, of which 
we give two illustations. The meter is composed of 
a cylinder in which moves a double-acting piston ; of 
a hydraulic spring, also double-acting ; of two distri- 
butors; and of a cover carrying the wheelwork, as 
well as the branches for the inlet and the outlet of the 
water. The measuring cylinder contains a piston, 
consisting of two circular metal discs, constantly 
pressing two washers of leather or india-rubber. The 
two discs have a crown which serves as a guide to the 
piston. The double-acting hydraulic spring fulfils the 
part of a second piston, commanding by its action on 
the distributor A the distribution of the water in the 
measuring cylinder. This small piston, inclosed in a 
casing and composed of two movable parts, has its 
two faces alternately in communication with the inlet 
and outlet of the water. The distributor B, which 
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is commanded by the rod of the large piston P, 
controls the distribution of the water in the two 
chambers of the hydraulic spring R, The distri- 
butors A and B are composed of three principal 
pieces, the distribution chamber, valve, and cover, the 
interior of which is in communication with the inlet of 
the water, The valves, guided in the inside of the 
cover, are worked by the rods crossing this cover, by 
means of two stuffing-boxes, which likewise serve as 
guides. The faces of the distribution chambers are 
pierced by three rectangular cpenings, communicating, 
first with the outlet and then with the ends of their 
corresponding cylinders. The command of the valves 
has been arranged in such a manner as to apply them 
constantly to their faces and to insure a perfect tight- 
ness of the distributors. The cover contains the inlet 
branch E, communicating with the channels which 
have connection with the inside of the covers of the 
distributors and the outlet branch 8. The inside 
of the meter cover is neither in communication with 
the inlet nor outlet of the water, and is disposed 
in such a manner as to receive a mixture of glycerine 
and water to mitigate the effects of frost and to lubri- 
cate automatically the parts commanding the distvri- 
butors. On the cover is placed the index, at an angle 
of 45 deg., to facilitate the reading of the quantity of 
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water delivered. The index has little openings in 
which appear the figures to avoid errors in reading. 
Having thus described the meter it may not be un- 
interesting to briefly indicate the working. 

When the water enters by E the pressure acting on 
one of the faces of the large piston puts it in motion, 
whereupon a quantity of water equal to the volume of 
cylinder is expelled. When this piston is on the point 
of arriving at the end of its stroke, its rod operates the 
commanding rod of the distributor, und the distribu- 
tion of the water in the hydraulic spring is modified. 
The small piston-rod of this spring then acts upon the 
valve of the other distributor, which reverses, in its 
turn, the distribution of the water in the large 
measuring cylinders. This change in the distribution 
directs the pressure of the water to the other face of 
the piston, putting itin motion in the opposite direc- 
tion, while sending out a new and equal quantity of 
water. The ‘‘ go and come movement” of the large 
piston in the measuring cylinder is communicated to 
the index by means of a commanding lever on the 
piston-rod. 

The same firm had in the grounds at the Exhibi- 
tion some interesting exhibits of a kindred nature. 
There was a pipe 48 in. internal diameter, 12 ft. long, 
and weighing 4 tons. Of this size they are at present 
making 50,000 tons for the Tansa water scheme of the 
Bombay municipality. There was also a pipe 40 in. in 
diameter, of which size they are engaged executing an 
order for 25,000 tons for the Thirlmere Aqueduct of 
the Manchester Water Works. 





THE MACDONALD FRICTION CLUTCH. 

In the Macdonald friction clutch illustrated above 
the friction takes place between the outside of a steel 
hoop and the inside of a ring of compressed paper. 
This ring is securely carried within the flange of that 
half of the coupling which is to be driven, and is 
confined endwise between shoulders which prevent it 
spreading under the pressure. The hoop surrounds a 
disc which is keyed to the shaft. One end of the 
hoop comes against an abutment, while the other is in 
contact with a cam, the spindle of which projects clear 
of the disc. On the extremity of the spindle there is 
a lever (Fig. 3) by which the cam is turned. This 
lever stands in the path of a boss which can be moved 
ree the shaft by a hand lever. The end of this boss 
is spherical, and the further it is advanced the more it 
turns the cam, increasing the pressure between the 
steel hoop and the compressed press. The lever itself 
is hung from the shaft by its bracket, no attachment 
to the walls or other part of the building being re- 
quired. The clutch is sold by Messrs. W. R. Dell and 
Sons, 36, Mark-lane, E.C. 
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THE HOPPER DREDGER ‘‘ KUPHUS.” 

WE give on our two-page plate and on page 553 
illustrations of the hopper dredger Kuphus, Malt by 
Messrs. Simons and Co., Renfrew, to the order of the 
Bombay Port Trust, from dealgpe revised by Mr. 
George E. Ormiston, M. Inst. C.E., chief engineer to 
the Trust, to suit the requirements of the port and in 
connection with the extensive addition to the dock 
accommodation which the Port Trust have under con- 
struction, to provide for the rapid increase in the trade 
of the port. The vessel was launched on September 3 
last year with its engines, boilers, and all machinery 
in position and nearly ready to commence work, as is 
the usual practice of the builders, and the vessel made 
the passage from the Clyde to Bombay shortly after- 
wards in thirty-four steaming days. 

The vessel is one of the largest and most complete 
of the type yet constructed, the principal dimensions 
being : length, 222 ft; breadth, 40 ft. ; depth, 165 ft. 
The hopper, which is situated near the centre of the 
vessel, is capable of containing 1000 tons of dredged 
material. The hull is constructed of steel, clinker 
built, and is subdivided into seven water-tight com- 
aggre by bulkheads carried to the main deck. 

he decks are formed of iron plates sheathed with 
teak wood. This latter provision is to render it pos- 
sible for the men to work in the hot climate without 
shoes on their feet. Steam steering gear is fitted on 
the bridge. Comfortable and well-lighted cabins, with 
berths and lockers, are placed under deck for the 
captain, engineers, officers, and crew, and the ventila- 
tion of these has had apr attention. In every 
respect unusual care has been taken to make the men 
comfortable. 

The bucket ladder, which is made of the best de- 
scription of girder work, is adapted to work in a 
central well to a depth at quay oa of 35 ft. under the 
water line, when at an angle of 45 deg. The upper 
tumbler is five-sided and the lower one six-sided, and 
both are suited to the pitch of the buckets, They are 
made of solid steel. An auxiliary steam engine is 
provided for raising and lowering the lower end of 
the bucket ladder, and for driving the traversing 
bucket ladder, The upper end is driven by steam 
power transmitted by means of shafting, and is fitted 
on the builders’ patent traversing carriage, which 
enables the buckets to be run forward and projected 
in advance of the bow of the vessel to cut their 
own way through shoals. The engravings show the 
application of this ingenious and useful contrivance. 
The bucket ladder is rested on a fore-and-aft horizontal 
framing, having rack and spurwheel, and apn the 
framing it is moved forward and backward. CC 
indicates the bucket ladder moved forward with 
the buckets projected in advance of the bow and 
dredging close up to the foot of the dock or quay 
walls ; ED shows it also in its forward position but 
raised to dredge in advance of the bow through banks, 
shoals, &c.; BB indicates its ordinary backward 

ition, lowered for dredging ; and A A shows the 
ucket ladder ‘‘housed” on deck. This is when the 
dredger has completed its load and is ready to proceed 
to the depositing ground. Placed in this way it does 
not interfere with the speed of the vessel, and on the 
other hand permits of any small repairs or changes 
being made to the buckets or ladder, while going to 
deposit. This entails no loss of time, This bucket 
os is fitted with strong metal rollers on the upper 
side ; it has a continuous chain of about 35 buckets, to 
the design of which particular attention has been paid 
in order that the material might readily empty itself 
from them into the shoots. The bodies and backs of 
the buckets are made of tough cast steel, and the lips 
are of hard steel plates. o sets of buckets are 
rovided, a large set of nearly a ton capacity each, 
or working in silt or soft sand, for which they have 
capacity to raise 600 tons per hour; and a small 
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HOPPER DREDGER “KUPHUS;” BOMBAY PORT TRUST. 
CONSTRUCTED BY MESSRS. SIMONS AND 00., ENGINEERS, RENFREW. 


Fig. 3. 
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set of fully half a ton capacity for dealing with 
hard material and decomposed rock interspersed with 
boulders. When very compact materia] has to be 
dredged the small buckets can be alternated with 
‘“‘ripping claws” or ‘‘ picks” for disintegrating the 
material, and experience has clearly proved this a 
most effective method of dealing with such stuff. 

The hopper is pect aft, as shown on the plan, and 
has a capacity of 20,000 cubic feet, or equal to 1000 
tons deadweight capacity. It is clinker built, well 
stiffened, and is provided with proper means for drain- 
ing the water. For the discharge of the .dredgings 
six pairs of doors are fitted on the bottom either to the 
hull or the centre keelson, as the case may be, by 
means of strong wrought-iron hinges. These doors are 
formed of steel plates efficiently stiffened round the 
outside edges with angles and lined inside with elm. 
They are kept flush with the bottom of the vessel and 
when closed do not in any way protrude. For the 
purpose of lifting them a steam winch with chains 
complete is provided for each pair. By this means 
the closing of the doors is greatly facilitated, which is 
a matter of considerable importance, especially when 
discharging in a heavy sea, as is often the case, where 
they are so liable to damage when open. The doors 
are lowered by powerful patent brakes, having quick- 
acting screw-tightening gear. The centre shoot lead- 
ing into the hopper is suspended from the bucket 
ladder frame or carriage. The side shoots are also 
fitted thereto for conducting the dredgings into barges 
or punts alongside, when necessary. 

Steam mooring winches of the most improved type 
are fixed at the bow and stern for manipulating the 
chains while dredging. They have each three inde- 
pendent barrels which can be worked simultaneously 
or separately. 

The engines shown in Fig. 3 are two pairs of the 
compound surface-condensing type, having inverted 





cylinders and large condensing surface. They indicate 
about 1200 horse-power collectively. Twin screws are 
fitted, each engine driving its own line of propeller 
shafting, and the speed, when the vessel is loaded, is 
ten miles an hour. One pair of engines is sufficient to 
drive the dredging machinery, and either pair is cap- 
able of doing this. Two large steel boilers, constructed 
to work at 95 lb, pressure to the square inch, are placed 
forward of the engines. They have steel corrugated 
furnaces, 

There is telegraphic communication between the 
engine-room and the bridge and also the dredging gear. 
In the engine-room there is a small tool shop fitted 
with appliances for executing small repairs. 

The construction of the Kuphus was carried out 
under the supervision of Mr. James A, McConnochie, 
M. Inst. C.E. 

It might be stated in connection with the working 
of the above dredger that it raised recently 93,000 tons 
in 136 hours, and deposited it four miles off, and that, 
with a little overtime five loads, or a total of 5000 tons, 
were accomplished daily. The report of the chairman 
of the Bombay Port Trust furnishes an interesting 
comparison of the cost of ry executed at that 
place by the following types of dredging plant : 

1. The new hopper dredger Kuphus, 1000 tons hopper 
capacity. 

2. The barge-loading dredger Teredo, attended by 
three steam hopper barges of 462 tons capacity each, 

3. The new hopper steamer Pholas, 500 tons hopper 
capacity, and fitted with crane carrying buckets of 
40 cubic feet capacity. 

The chairman states inter alia, ‘‘ It will be observed 
that the cost of work done during the year by the 
several dredgers varies considerably ; that by the 
Kuphus, 14d. per ton, being the cheapest ; next the 
Teredo and three attendant steam hoppers, 2}d. per 





ton; and last the Pholas, 4y,d. per ton. These rates 


include all charges except depreciation and interest, 
and it can hardly be expected that the Kuphus will 
maintain her present low rate when she comes to 
require repairs. The cost of the Kuphus being only 
two-thirds that of the Teredo and hoppers, there will 
be a constant saving in interest and depreciation which, 
as already stated, are not included in the foregoing 
returns.” 
The Kuphus is an important development of a t 

of vessel, of which the Messrs. Simons are the 
patentees, and of which they have built thirty-two for 
some of the principal ports at home and abroad. 
Fifteen of these have been fitted with their patent 
traversing bucket ladder. The firm have at present in 
course of. construction amongst other vessels, three 
hopper dredgers of 500 tons capacity. One of them is 
for the British Government, to which they have re- 
cently supplied two vessels of this class. The other 
two 500-ton vessels are for the Natal Harbour Board, 
in connection with the harbour improvements at 
Durban. One of these will be fitted with two powerful 
centrifugal pumps of the most improved type for rais- 
ing sand instead of the usual bucket chain. 








NEW RAILWAY TO THE HIGHLANDS OF 
SCOTLAND. 


WE gave on November 16 some details regarding the 
route and general utility of the proposed West High- 
land Railway in Scotland, from Sinegew to Fort 
William and Rashven, near Arisaig on the seaboard ; 
and as the plans have now, been lodged for Parliament 
we are enabled to indicate some of the leading features 
of this important undertaking. The engineers are 
Messrs. Forman and McCall, Glasgow. The line 
touches the seaboard at two places—at the Fort Wil- 
liam Pier, giving access to Loch Linnhe, as well as 
at Rashven, at the mouth of Loch Aylost, on the 
Sound of Arisaig. At the latter place a pier and a 
breakwater is included as part of the scheme. This 
extension to the seaboard is principally to work the 
fishing traffic, A branch to Loch Lochy, one of the 
lakes forming part of the Caledonian al, may be 
the means of improving the trade of that important 
thoroughfare. At any rate by thus tapping the great 
valley of the north the traffic upon the railway is sure 
to be cousiderably augmented. The main line to Fort 
William is 1004 miles long, and the branches to Arisaig 
and Loch Lochy make the total length 134} miles. 
Considering that the line passes through the heart of 
the highlands, amongst hills, dells, up narrow 
valleys, along mountain sides, crossing deep gorges, 
magnificent in their rugged grandeur, the gradients 
are not excessively steep. The heaviest gradient 
is on the main line to Fort William, and is 1 in 
51, but it is only for a short distance. The other 
gradients are 1 in 60 and 1 in 66, and there are, 
of course, immense stretches of comparatively level 
line. The quickest curve is 12-chain radius. That 
there should be only one tunnel on the whole route is 
remarkable, It is on the branch line between Fort 
William and Rashven. The length of this tunnel is 
250 yards. There are in all seven viaducts of a com- 
bined length of 965 yards. The highest is 126 ft. It 
is over a deep gorge, at the bottom of which flows a 
stream called Allt Auchertyre, and is near Crainlarich. 
The other viaducts vary in height from 111 ft. to 38 ft. 
The longest viaduct is 200 yards. The earthwork is 
light, and from the character of the country the public 
crossings and accommodation works cannot form a 
heavy item in the estimates. The line, we believe, is 
to be single, with passing places, although ground for 
a double line will a purchased. By the introduction 
of the train tablet system, now used on important 
single lines, such as the Callander and Oban Railway, 
the working of a limited traffic has been made almost 
as efficient as with double lines, 








Royat InstituT1on.—The following are the lecture 
arrangements before Easter: Propessor Dewar, six 
lectures (adapted to a juvenile auditory) on ‘‘ Clouds and 
Cloudland ;” Professor G. J. Romanes, twelve lectures, 
constituting the second part of a ‘“‘ Course on Before and 
After Darwin (the Evidences of Organic Evolution 
and the Theory of Natural Selection) ;” Professor J. W. 
Judd, four lectures on ‘‘The Metamorphoses of Minerals;” 
Dr. Sydney Martin, four lectures on ‘* The Poisonous 
Action of Albuminoid Bodies, including those formed in 
Digestion ;” Professor J. H. Middleton, four lectures on 
** Houses and their Decoration from the Classical to the 
Medizval Period ;” Professor Ernst Pauer, four lectures 
on **The Characters of the Great Compcsers and the 
Characteristics of their Works” (with illustrations on the 

jianoforte); and eight lectures by the Right Hon. Lord 

yleigh on ‘‘ Experimental Optics (Polarisation ; the 
Wave Theory).” The Friday evening meetings will begin 
on January 25, when a discourse will be given by Pro- 
fessor G. H. Darwin ; succeeding discourses will probably 
be given by Professor W. C. McIntosh, Sir William 
Thomson, Professor A. W. Riicker, Mr. Harold Crichton 
Browne, Professor Oliver Lodge, Professor Archibald 
Geikie, the Rev. Alfred Ainger, the Right Hon. Lord 





Rayleigh, and other gentlemen, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Holders of Scotch warrant 
iron displayed a very firm tone at the opening of the 
market last Thursday, and they managed to run prices 4d. 
over the 42s.—a quotation that had not previously been 
recorded for a period of two months, and 2s. per ton 
above the lowest quotation during that period. The 
“* bears” managed to drive prices down to 41s, 10d. in the 
afternoon, but the close was 41s. 1ld. per ton cash, 
the same as on the preceding day. The price of Cleve- 
land iron went up 24d. per ton, Dut the early gain was 
lost in this case also, Hematite iron rose in price 3d. per 
ton, but only lost 1d. of that gain, making the advance on 
the four days 1ld. per ton. The settlement prices at the 
close were—Scotch, 42s. ; Cleveland, 33s. 104d. ; hematite 
‘ron, 45s, per ton, Friday’s market was somewhat quieter 
in tone, a momentary effect on the market being pro- 
duced by a report that six of the Gartsherrie blast furnaces 
had been damped down; and the quotation for Scotch 
iron again went up to 42s. It was afterwards stated that 
the damping down was of a temporary nature, simply 
for the cleaning of the flues, and prices then relapsed, 
and closed at 14d. per ton under Thursday’s closing quota- 
tion. The price of Cleveland iron declined 1d. per ton, 
but the quotations for hematite iron were without change. 
The closing settlement prices were—Scotch, 41s. 104d. ; 
Cleveland, 33s. 9d. ; hematite iron, 45s, per ton. It was 
reported that two furnaces that had been workiny on hema- 
tite iron—one at Coltness and one at Summerlee Iron 
Works—had been blown out. The weakness shown in the 
market on Friday afternoon was reflected in the opening 
of the market. On Monday, a very depressing effect 
was produced in iron circles by the smaller shipments of 
pig iron last week, and by the addition to stock during 
the month of November of fully 10,500 tons. All the 
same, a large amount of business was done, During the 
forenoon the price of Scotch iron ye 3d. per ton, but 
a firmer tone showed itself in the afternoon, and prices 
recovered the early decline. At the close the settlement 
prices were—Scotch iron, 41s. 104d. ; Cleveland, 33s. 9d. ; 
hematite, 45s. Yesterday’s market was decidedly firmer 
in tone, and some good buying for the home trade was 
reported, as also some to meet shipping orders, Scotch 
iron rose in price inthe forenoon 1d, per ton, and in 
the afternoon 14d. additional, 24d. in all; on Cleve- 
land iron the advance was 44d. per ton; and on the 
price of hematite iron 24d. per ton. Much of the firmness 
was due to the favourable character of the Cleveland re- 
turns. The settlement prices at the close were—Scotch 
iron, 42s. 14d. per ton; Cleveland, 34s, 14d. ; hematite 
iron, 453. 14d. per ton. The market was a little irregular 
this morning on reports of four additional furnaces being 
put in blast during the week, and the price of Scotch war- 
rant iron fell to 41s. 114d. per ton cash, at which there 
were buyers at the close of the forenoon market. Busi- 
ness was done in Cleveland iron at 34s. 04d. cash. The 
settlement of a labour difficulty that existed at Barrow 
had some effect on the demand for hematite iron, buyers 
offering 45s. per ton, or 14d. under yesterday’s closing 
quotation, Prices were slightly lower all round in the after- 
noon, An additional furnace has been blown in at Carnbroe 
Iron Works, and it is expected that other three furnaces 
will be blown in presently. As it is the number of fur- 
naces in actual operation is considerably less than the 
number blowing at this time last year. Sume fair orders 
for Scotch special brands have lately been received from 
the United States, and almost all those brands have been 
advanced in ep 1s. to 23. per ton. It should be men- 
tioned that the make of this kind of pig iron is now on a 
very limited scale, in consequence of which a very mode- 
rate amount of business is sufficient to affect prices. Last 
week’s shipments of Scotch pig iron amounted to 6140 
tons, as compared with 6284 tons in the corresponding 
week of last year. They included 1250 tons to the United 
States, 110 tons to India, 740 tona to Australia, 1380 tons 
to France, 225 tons to Holland, smaller quantities to 
other countries, and 1444 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 1,029,943 tons, against 1,029,490 tons yesterday 
week, thus showing for the week an increase of 453 tons. 


Import of Spanish Iron Ore at Clyde Ports.—There was 
a very large import of Spanish iron ore into the Clyde 
during the month of November, twenty-four steamers 
arriving with 31,081 tons. This is 6247 tons more than 
the quantity received in the corresponding month last 

ear, For the eleven months 878,955 tons of iron ore 

ave been received from Spanish porte, chiefly Bilhao— 
an increase of 5136 tons over that for the same period last 
year, and 100,923 tons over that for the eleven months in 
1886, The returns ace : 


Month, 
Vessels, Tons. 
io HE 26,637 

20 21,439 
1887 20 24,833 301 373,819 
1888 24 31,080 292 378,955 


Clyde Shipbuilding Trade: Launches during November. 
—There was a marked degree of briskness in the Clyde 
shipbuilding trade during last month, but the output of 
new vessels from the various shipyards was not equal to 
the expectations, chiefly en account of the stormy weather 
which was almost unbroken during three-fourths of the 
month. The preparatory work 'y for the launching 
of new vessels was interfered with in a number of in- 
stances. Eleven vessels were launched of a total of 
20,420 tone, or 16,312 tons more than the output in the 
same month last year, which was the lowest on record. 
In no corresponding month during the past decade has 
the output been so large except in osumine of the two 
very exceptional years of 1882 and 1883. For the eleven 


Eleven Months, 
Vessels. Tons, 
258 323,988 


1885 . 
228 278,032 


1886 








months of this year there has been an output of 214 vessels 
of an aggregate of 252,103 tons—being 72,830 tons over 
that for the same period of last year, and 85,683 tons 
over the output in the eleven months of 1886. But 
as compared with the eleven months’ output of 1883 
this year’s output of new shipping shows a falling off 
amounting to 120,254 tons. Last month’s launches in- 
cluded the following steamers : The Reina Maria Chris- 
tina, 4600 tons, built by Messrs. Denny and Brothers, for 
the Compania Transatlantica, of Cadiz; the Flintshire, 
3000 tons, built by the London and Glasgow Engineering 
and Shipbuilding Company, for the China tea trade, and 
a firm of London owners; the Charloes, 2860 tons, built 
by Messrs. Russell and Co. for Messrs. Harman, Sturz- 
berg, and Co., of New York, and intended for carrying 
mineral oil in bulk; the Bellarden, 2720 tons, built by 
Messrs, D. and W. Henderson and Co., for Mesers. Bell 
Brothers and M‘Lelland, and intended for the Indian 
trade ; the Zuria, 2200 tons, built for a firm of Spanish 
owners by Messrs. A. M‘Millan and Sons; and a number 
of others of smaller size. The month’s output also in- 
cluded two sailing vessels of 1385 tons each, and one of 
1650 tons, 

Drafting Workmen from Greenock to Belfast.—At the 
end of last week foremen from the shipbuilding yards of 
Messrs. Harland and Wolff and Messrs. Workman and 
Clark, Belfast, visited Greenock for the purpose of en- 


ing platers to do work which those firms have in hand. | } 


agi 
The foremen offered the local workmen higher wages than 
those now being paid in Greenock, and at the same time 
guaranteed them two years’ work. A large number of 
workmen accepted the offer, and in Greenock, where the 
work in hand amounts to about 58,000 tons of new 
shipping, the shipbuilding firms will for a time be short- 
anded. 


The Proposed Tunnel under Glasgow Harbour.—It is ex- 
pected that the Clyde Trustees will give determined oppo- 
sition to the scheme for the construction of a tunnel under 
Glasgow Harbour by a private company, and it is urged 
that if such a scheme should be entered upon it should be 
carried out by the Glasgow city authorities or by the 
Clyde Trustees. 


New Sewage Utilisation Scheme.—A new scheme is now 
being discussed which aims at taking a large portion of the 
sewage of Glasgow to a proposed irrigation farm of about 
4500 acres in the low-lying portion of Renfrewshire, near 
Paisley. The total cost of the scheme is estimated at 
about 1,500,000/. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Sheffield Ship Canal.—Another important step in 
this project has been taken. Plans and sections showing 
the new canal and works proposed to be erected between 
Sheffield and Tinsley, the new dock, wharves, &c. at 
Newhall, Sheffield, and the new works at Keadby ad- 
joining the River Trent, have been duly deposited with 
the clerk of the peace for the West Riding of Yorkshire, 
and at other places as required by the yg orders of 
Parliament. The plans show that at the Keadby end 
about 25 acres will be required for dock and wharfage 
purposes, and at the Sheffield end about 75 acres. The 
minimum depth of the canal will at first be 15 ft., and 
the estimated cost about one million sterling. The plans 


are prepared so as to permit of the canal being both. 


deepened and widened if necessary. 


Yorkshire Miners and the Association.—Since the ad- 
vance of 10 per cent. in wages was conceded to the miners 
in this district, a very large number of fresh members have 
joined the Association. Previous to the strike it was 
stated that the membership of the union was under 7000, 
a very small number for such an important colliery centre 
as this, where many of the pits employ 1000 hands. Within 
a month the number of the unionists has been more than 
doubled, and the men continue to join in large numbers. 


Halifax High-Level Railway.—In a case in which this 
company sought to take some land at Ovenden, belonging 
to Mr. J. Todd, the arbitrators were unable to agree. The 
umpire, Mr. F. Fowler, C.E., has now awarded the 
claimant the sum of 49571, 


Sheffield Tramways.—The lease of this line from the 
corporation may be replaced by a new one, and the com- 
pany is asked to make an offer in writing. 


Testing Machines.—Mr. J. H. Wickstead, M.I.M.E., 
delivered a lecture on Saturday evening last, before the 
members of the Sheffield Society of Engineers, on ‘Some 
Recent Testing Machines.” ides members, a la 
number of gentlemen interested in the subject attended. 
The President, Professor Greenwood, introduced the 
lecturer, who commenced with a description of the 450-ton 
‘* Emery” machine used for testing at the Watertown 
Arsenal, U.S.A. As showing the accuracy of the ma- 
chine, a link of hard iron 5 in. in diameter was placed in it 
and slowly strained in tension till it broke at 722,000]b., 
and without any further adjustment a horse-hair was 
then fixed and broken at an indicated strain of 1lb. The 
lecturer then dealt with a number of technical subjects. 
At the close of the lecture a very interesting discussion 
was raised, in which the following gentlemen took part: 
Professor Greenwood, Professor Ripper, Professor Hicks, 
Mr, J. Roberts, Mr. Hansell, and Mr. P. J. Wilson. On 
the motion of the Master Cutler, a vote of thanks was 
accorded the lecturer. 


Coal and Iron.—The iron trade of the district continues 
steady and improving. Bars are in steady request, the 
price running from 5/. 10s. upwards at the works. Ordi- 
nary horseshoe is quoted 5/. 5s. and rods from 61. 5s, 
Hoops are very firm in price and have recently been 
advanced 6s, per ton. Plate mills are better employed 





than for some time past, girder qualities ranging from 
71. to 8l. Inthe coal market there is no pressure at the 
advanced prices. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on ’Change, but the amouut of business trans- 
acted was not large, although a more cheerful feeling was 
manifested. Telegrams from other iron centres were 
more satisfactory. Towards the close of the market the 
Cleveland Ironmasters Association’s monthly returns were 
issued showing an increase of over 8000 tons in stocks 
during the past month. It was anticipated, however, 
that this would be the state of affairs, and the unfavourable 
statistics had no depressing effect. Prices are even 
stiffer than they were a week ago, and for prompt f.o.b. 
delivery of No. 3 g.m.b. no less than 34s. was taken, 
while there were many offers to buy at 34s. 3d. for de- 
livery over the first quarter of next year. Middlesbrough 
warrants were 34s, 1d. cash, and grey ge is 33s. Chain- 
founders are receiving more inquiries, chiefly on Indian 
account. The finished iron trade continues good and 
prices are well maintained. Ship plates are quoted 
51. 103., angles 5/. 2s. 6d., and common bars 5l. 2s, 6d., all 
ess 24 per cent. discount. For steel the demand is 
good, but not so brisk as it was; rails are 4/. per ton, 
f.o.b., ship plates 67. 17s, 6d., and angles 6J. 5s. 


Engineering and Shipbuilding. — Engineers are as 
busily employed as ever, and fresh orders continue to 
come to hand in a satisfactory manner. All the marine 
shops are particularly full of work, and bridge builders 
are well employed. In shipbuilding there is a lot of 
work going on and all the yards in the North of England 
present a most active appearance. Many firms have 
work on hand which will keep them fuily going for 
several months, and what is stiil more satisfactory fresh 
contracts are still being made. It is generally anticipated 
that next year will be one of great briskness for both 
engineers and shipbuilders, 


Northumberland Miners’ Wages.—On Saturday a meet- 
ing of representatives of Northumberland coalowners 
and miners was held at Newcastle. After discussing the 
proposal of the owners, namely to allow an advance of 
5 per cent. at steam cval mines, and 24 per cent in soft 
coal pits, it was agreed to accept the owners’ terms. The 
representatives of the men stated that the soft coal miners 
were not satisfied with the advance made to them, but 
they thought it best for the time being to accept the 
owners’ terms, 


Durham Miners’ Wages.—On Monday the represen- 
tatives of the Durham coalowners and men met at 
Newcastle, and a discussion on the question as to a pro- 
posed advance of wages and a renewal of the sliding scale 
took place. The owners intimated that though the pre- 
sent sliding scale would not cease to exist until next 
July, yet they wished before any advance of wages could 
be entertained to have the renewal of the sliding scale to 
last for several years discussed and settled. No definite 
conclusion was however arrived at, and the proceedings 
were adjourned, 


Ironworkers’ Wages. —A few days ago Dr. Robert 
Spence Watson, who recently sat as arbitrator at New- 
castle for the purpose of hearing a claim of 10 per cent. 
advance in wages made by the ironworkers of the North 
of England, gave his award. He decided that from and 
after the 24th ult. there shall be an increase of 6d. per 
ton on puddling and 5 per cent. on all other tonnage 
rates and wages governed by the decision of the Board. 


Make and Disposal of Pig Iron in Cleveland.—Yester- 
day the Cleveland Ironmasters’ Association issued from 
their offices at Middlesbrough their customary monthly 
returns showing the make and disposal of pig iron in the 
Cleveland district during the month of November. Of 
155 blast furnaces built, 99 have been in operation and 
have produced 217,230 tons of pig iron—a decrease of 
9663 tons on the month. Shipments show a decrease on 
the month of 16,591 tons, and stocks as before mentioned 
have increased by 8626 tons. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has become more 
moderate, and in some cases business has been done at 
a slight reduction in prices. Best qualities have made 
12s, to 128, 6d. ; good dry coal, 10s. 9d. to 11s. 6d. ; and 
best Monmouthshire, 10s. 6d. per ton. The demand for 
house coal has been good; prices have been well main- 
tained. Large No. 3 Rhondda has made 11s. per ton. 
The demand for patent fuel has been increasing, and 
prices have been hardening in consequence. Iron ore has 
continued firm. The manufactured iron and steel trades 
continue well employed, but prices have not experienced 
any change. Heavy section steel rails have made 4/. 
to 41. 5s.; and light section ditto. 4/. 17s. 6d. to 51. 53. 
per ton. 


The Rhym: 


Valley.—In 1883 the Powell Duffryn Com- 
any extended its takings three miles in the direction of 
engam, and commenced the development of a large 

additional tract by sinking a pit 450 yards deep near New 

Tredegar, on the side of the Brecon and Merthyr Railway. 

This pit, which has been named after the hon. baronet at 

the head of the company, now turns out a considerable 


quantity of coal. A still further extension is about to be 
carried out, the sinking of another pit about 45 yards from 
the Elliott having been commenced a few days since. 
The company contemplates in the near future developing 
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the southern end ofits property. A syndicate is arranging 
to lay out 7000/. or 8000/., in building houses. 


Bristol Wagon Works Company (Limited).—The directors 
have declared an interim dividend on the paid-up capital 
of the company for the half-year ending September 30, at 
the rate of 5 per cent. per annum. An improvement in 
the company’s business recently noticed has been well 
sustained. 


Breaking-up Ships.—The following ships are tobesold for 
breaking up Curing the financial years 1889-90: Condor, 
Zephyr, Coquette, Mallard, Cygnet, Arab, and Expreas, 
The Merlin, now in commission, is alse to be sold during 
1889.90, and steps are to be taken in her case as soon as 
she is paid off. The Fantome is to be sold at once. 


The ‘* Pigeon.”—The Lords of the Admiralty have| R, J. M 


directed the officials of Devonport Dockyard to forward 
estimates for completing the Pigeon, 6, gunboat, for com- 
mission without delay. 


Quick irving.—On Thursday the steamship Monk- 
seaton, of Newcastle, which lost three blades of her pro- 

ller last week, when on a voyage from Liverpool to New 

ork, was placed on the pontoon dock belonging to the 
Wallsend Pontoon Company, Limited, with 2000 tons of 
cargo on board, and her stern raised out of the water 
sufficiently high to allow the broken propeller to be un- 
shipped and a new one fitted in its place. The operation 
of tipping the vessel took one and a half hours, and the 
whole time occupied in raising her and changing the pro- 
pellers was only twenty-three hours. The Monkseaton is 
a vessel of 2900 tons gross tonnage, and the saving of time 
and money secured by her not having to discharge her 
cargo must have been very considerable. The Wallsend 
Pontoon Company, Limited, has 
operation with the steamer Shamrock, which has collided 
with the steamer Clare in Cardiff Roads on Monday. 


Quick Despatch.—The steamship Tangier, owned by 
Messrs. Angier Brothers, London, arrived light in the 
Alexandra Dock, Newport, from Antwerp on Friday 
afternoon, and was immediately ordered into a loading 
berth to receive a cargo of Messrs. J. Lancaster and 
Griffen, Nantyglo, steam coal. Work was commenced 
at 4:30 p.m., and by 12.30 p.m. on Saturday the steamer 
was loaded with a full cargo of 2300 tons and 250 tons of 
bunker coal, thus enabling her to sail for Genoa on the 
second tide after arrival with five hours tospare, 





MISCELLANEA. 

Tur Emery 75-ton testing machine which for some 
months back has been on view at Kirby-street, Hatton 
Garden, has been purchased for the engineering labora- 
tory of Edinburgh University. 


The Pacific Mail Steamship Company, which hitherto 
have worked vessels built in the United States, have con- 
tracted with a Glasgow firm for a twin-screw steamer to 
cost 130,000/. 


To obviate the inconvenience and delay arising from 
the Customs examination of passengers’ luggage at Liver- 
pool, arrangements are being made for the examination to 
take place in London. 


M. Lucien Gaulard, who had so large a share in the in- 
troduction of the transformer system of electric lighting, 
died on Monday, the 26th ult., in alunatic asylum. His 
friends attribute his mental failure to the legal troubles 
he had experienced in connection with his various 
patents. 


The gross receipts of the twenty-three principal railways 
in the United oT for the week ending November 25, 
amounted, on 15, miles, to 1,191,963/., and for the 
corresponding period of 1887, on 15,9074 miles, to 
1,151,078/., an increase of 92} miles, or 0.5 per cent., and 
an increase of 40,885/., or 3.5 per cent. 


The annual report of the United States naval con- 
structor has recently been published. From it, it appears 
that the Navy Department last year spent 885,349 dols. 
in the purchase of tvols and ship repairs. The yards at 
New York and Norfolk are being equipped with modern 
tools and appliances for the construction of iron and steel 
warships of the largest size. : 


Fresh and important extensions in connection with St. 
Petersburg’s harbours are under contemplation; some 
already considerably advanced. Four large quays are 
intended for the loading of grain in bags, and four huge 
warehouses are to be built between the quays and the 
railways, for the storage of the grain. The depth of the 
canal itself will be increased to 22 ft. 


The Re Umberto, recently launched for the Italian 
Government, is the largest war vessel in the world, her 
displacement being 13,298 tons, or 1358 tons more than 
the Trafalgar or the Nile. She is 400 ft. long by 76 ft. 
9 in. broad, and draws 29 ft. of water. The armour on 
her barbettes is 19 in. thick, and she is fitted with a 3 in. 
steel protective deck as well. Her main armament will 
be four 104-ton guns and twelve of 44 tons, whilst her 
engines are expected to give a speed of 18 knots. 


An open meeting of the licen Engineering Society 
was held on November 28, Mr. C. H. Darbishire, Assoc. 
M. Inst. C.E., in the chair, when, among other matters, 
the following was discussed: A new method of stowing 
and lowering of ships’ lifeboats was explained by Captain 
Gell, and the difficulties and dangers attending the launch- 
ing of such lifeboats in cases of wreck during storm. 
Geological specimens dug up in the construction of sewer- 
age works in Essex were exhibited by Mr. E, R. Window, 


Mr. John Brown, M.I.C.E., F.G.S., of Birmingham, a 
mining engineer well known in the Midlands, died at his 


rformed a similar| Le 





residence, Bristol-road, Birmingham, the week before last. 
As the d 1 gentl leaves a widow and a young 
family with very inadequate means a number of his 
friends are raising a fund to provide for them. The 
secretary (pro tem.) of the executive committee is Mr. 
Henry Johnson, F.C.S., M.S.A., Mining Offices, Trindle- 
road, Dudley. 


At the general monthly meeting of the Royal Institu- 
tion of Great Britain held last Monday the tg fae 
elected members of the Society: Mr. W. D. hm, 
Rev. H. T. Cart, M.A., Mrs. Charles Daniell, Mr. Josiah 
Goodall, Miss C. Naden, Mr. B. W. Richardson, M.D., 
F.R.S., Colonel T. E. Tennant. The thanks of the In- 
stitution were returned for the following donations to the 
fund for the promotion of experimental research: Mra. 
. Mann (for the late Dr. R. J. Mann, M.R.T.) 20/., 
Mrs. Bloomfield Moore 50/., Mr. Warren De la Rue 1001. 


** Alfred Krupp and the Development of the Cast Steel 
piesa f at Essen, from Authentic Sources, compiled by 
Diedrich Biideker,” is the title of a work about to be 

blished by the famous firm of G. D. Biadeker, of Essen. 

ince we are promised that this work is to contain in 
addition to a complete historic record of the growth of the 
steel industry, a large plan of the works and numerous 
illustrations, accompanied by information both important 
and interesting from an industrial as well as military 
point of view, the appearance of this work will be awaited 
with considerable interest both in Germany and abroad. 


A telephonic installation of some interest has recently 
been completed on the west coast of Jutland, Denmark, 
whereby a number of lifeboat stations have been connected, 
not only with each other, but also with head-quarters at 
mvig, where the manager of the institution resides. 
All the stations between Séndervig and Thyborén Canal 
are now connected, and the distance thus brought into 
communication is about 60 miles. It is of course in the 
life-saving cause especially that this telephone line has 
been erected, but it will no doubt also prove of commercial 
importance to the many fishermen along the coast. 





The circumstances attending a Nordenfelt gun accident 
on the Pigmy were investigated at Sheerness on Satur- 
day by a Court of Inquiry, presided over by Captain 
Arthur C. Curtis, of the flagship Duncan. A number of 
witnesses were examined, see ye the men working the 
gun. The explosion occurred in the breech mechanism, 
and the hopper was blown into pieces. The gun itself 
was uninjured. The court will report the result of their 
investigation to the Admiralty. ft is understood that 
the explosion can only be accounted for by a cartridge 
hanging fire. The other Nordenfelt guns and also the 
4-in. breechloading guns mounted on the Pigmy have been 
tested with satisfactory results, 


Writing from Grahamstown, Cape Colony, Mr. L. A. 
Eddie gives an account of some extraordinary showers 
that fell there on August 14 last. A storm commenced 
near mid-day and lasted till late the next morning, at 
intervals during this period heavy showers of rain fell, 
after which large areas were found to be covered with 
water as black as ink. Two theories are put forward to 
account for the observed facts ; one attributing it to dust 
in the air from a recent volcanic eruption, whilst the 
other considers the phenomena to be due to the pas: of 
the earth through adense meteoricstream, the dust of which 
suspended in the atmosphere was carried down = the 
rain ; and being essentially iron, form on being mixed with 
the organic acids of the soil, a true ink. 


M. Tisserand has presented a report to the Paris 
Acaderay of Sciences concerning some remarkable obser- 
vations of the satellite of the planet Neptune, which was 
discovered in 1847. The angle which the plane of the 
orbit of this satellite made at that date with the so 
was about 30 deg., but this angle has now increased by 
at least 6 deg. The satellite moves round its prin- 
cipal in an opposite direction to that usually followed by 
othe satellites, so that a question might be raised whether 
in the course of time this variation in the inclination of 
the plane of its orbit might not end in its movement 
around its principal becoming normal, M. Tisserand 
showed that this variation of inclination was due to the 
oblate or flattened condition of Neptune at its poles, and 
that it will complete its limit within a period of 509 
years, at the end of which time it will again be as it was 
in 


At a general meeting of the King’s College ogheaing 
Society, held on Tuesday, November 20th, the President 
in the chair, Mr. Paulson read @ paper on “‘ The History 
of Railway Systems.” The author commenced by stating 
that railways are an English invention, first Meee | 
about Newcastle in the 17th century, and were emplo' 

in bringing coal to the shipping from the pits. He then 
described the various kinds of rails, from the cast-iron 
rails of Coalbrookdale (1767) and the rectangular wrought- 
iron rails of 1805, to Mr. Birkenshaw’s method in 1820, 
whereby rails of any required section may be rolled, and 
went on to deal with the history of the locomotive, many 
of his statements throwing an interesting light on its 
early history and development. After pointing out the 
advantages which railways possess over canals, he pro- 
ceeded to describe the various signalling systems used in 
England, giving the details of the block system, Mr. 
Saxby’s interlocking system, and Mr. Hodgson’s combi- 
nation of the above, whereby the train itself exercises 
control over the signalman. After mentioning the moun- 
tain railway systems of Peru he concluded with a refer- 
ence to the proposed overland route to India. After a 
vote of thonke to Mr. Paulson the meeting adjourned. 


The Elsinore Iron Shipbuilding and Engineering Com- 
pany, Elsinore, Denmark, has just received an order for 


& new good-sized steamer for the Deutsches Dampfshiffart- 
Gesellschaft Hansa. The steamer is to carry tons, 
the engines are to indicate 850 horse-power, and the con- 
tracted speed, ballasted, is 104 knots. Thesteamer has to 
be ready next July. This is the second steamer for Ger- 
many for which the company has contracted during the 
present year, a circumstance which points to the great 
activity at the German shipyards, for only when these 
are fully occupied German shipowners, as a rule, place 
their orders outside the country. The Elsinore company 
has now orders in hand to keep them fully employed with 
the present considerable number of hands for another 
ear. Of the three _— at present on the slips one 
as been ordered by Mr. C. Holm, Copenhagen, the 
chairman of the company, who has recently sold it to 
the Kjébenhavn Steamer Company for about 22,0007. 
She is the largest steamer built at any Danish wharf, and 
is to carry 2300 tons. The Elsinore Iron Shipbuilding 
Company held its annual meeting the other day, when a 
dividend of 3 percent. was declared. This is the first 
time the company, which has been going for several 
_— has been able to give its shareholders any divi- 
end. 


It is stated that at the private trial ~~ of the United 
States dynamite cruiser an extremely high speed was 
btained is is however somewhat discounted 
pA the following from the New York Tribune: ‘‘ Oneof the 
old navy officers, who was one of the actors in the notable 
Monitor-Merrimac fight, who served with distinction in 
other naval engagements during the Civil War, and who 
has made a careful inspection of the new vessel, said he 
was much disappointed with her design. No attempt 
whatever seems to have been made to protect the vital 
parts of this ‘infernal triumph’ in the slightest. Her 
boilers and engines are as much above the water line as 
below, and no protection is given to the boilers except 
coal, which, of course, will not be there when most needed 
to protect them from the solid shots of the enemy. Both 
of her engines are in one compartment, go that if a hole is 
mado in that compartment, or a shot goes through the 
steam pipes of one engine, it would disable the motive 
power completely. In fact, a single shot from a revolving 
cannon of the size which is carried in the tops of vessels 
of modern build, can easily penetrate the main steam pipe 
and completely disable the boat. It is easy prem to 
make a vessel go when you are not hampered with the 
weight of protective decks or armour, or obliged to keep 
the machinery below the water line, but I cannot conceive 
that such a design for a boat of thischaracter, and for the 
service which she is intended, is calculated to do more 
than to demonstrate whether or not the dynamite gun can 
be worked from a floating platform. The same thing 
could have been shuwn or proven by putting one of the 
guns on one of our old ships. The Vesuvius could not 
possibly go into action and fire one of her guns unless she 
took the enemy by surprise.” 








THE Titpury Dock ARBITRATION.—The long-pending 
Tilbury Dock arbitration has resulted in a series of 
awards, all of which are in favour of Messrs, Kirk and 
Randall, the contractors. Sir Frederick Bramwell has 
decided that the East and West India Dock Company 
were not justified in turning out the contractors, and that 
the value of work done by Messrs, Kirk and Randall up 
to the date of that event was more than 500,000/. As the 
company had paid upon this only a little over 300,000/., 
the balance in the contractor’s favour was nearly 200,0001., 
of course quite independent of damages for wrongful evic- 
tion. The company have to pay all the costs, 





Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The usual monthly meeting of this Asso- 
ciation was held in the Cannon-street Hotel, on Saturday, 
the lst inst., at 7.30 p.m., the President, Mr. Wm. Powrie, 
being in the chair. After the financial and routine busi- 
ness was concluded the vice-president, Mr. W. P. Heath, 
read an interesting and lengthy report of a recent visit to 
some of the principal engineering works on the Tyne,— 
such as Hawthornes, The Wallsend Shipway Company, 
and the Palmer Shipbuilding and Engineering Company’s 
Works at Jarrow. The President announced that Pro- 
fessor Alex. B. W. Kennedy had promised to give them 
a lecture on the “Strength of Iron and Steel” at their 
February meeting. 





Harness ror StgaM Fire Encines.—We have heard 
a good deal of the quick turning out of the fire brigades 
in the United States owing to systems of quick- hitching 
harness and other peculiar arrangements. Some little 
time since the ‘‘ Still Alarm” was being played at the 
Princess’s Theatre in London, when the American harness 
was used with a real Yankee steam fire engine of an 
eminent builder. The American engine having been 
withdrawn, one of Messrs. Merryweather and Sons’ 
elegant and simple little Metropolitan Fire Brigade 
steamers took its place, and, strange to say, that this 
engine, hitched with the American harness, was “‘ turned 
out” in three seconds less than with the American engine, 
although the latter was worked by experts from New 
York. This ‘‘quick-hitching” harness is a very neat 
arrangement. When an engine is put into porition in 
the engine house, the horses are taken to the machine 
and the harness is lowered on to their backs; it is then 
adjusted by means of a hinged steel bar and raised in one 
iece by balance weights, and so slung tothe ceiling ready 
or an alarm. Ona call for a fire the horses run to the 
engine, the harness falls, the collar and head gear being 
adjusted by a snap, two other snaps on the traces are 
connected to the sway bars, the reins are thrown up, and 





the engine is off, 
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ties, the Parkes Museum and Sanitary Institute of Great Britain,” 
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Darwen, will also read a paper on ‘‘ The Composition of Ferro- 
Manganese and of Ferro-Silicon made in the Blast Furnace,” 
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NAVAL ENGINEER OFFICERS. 

THE naval engineer officers are again knocking 
at the doors of the Admiralty, and asking for that 
tardy justice which never seems to overtake their 
ever-increasing responsibilities. In the present 
condition of naval affairs it is a waste of time to 
restate the grounds of their very moderate demand. 
Every one knows that a modern ironclad is the most 
complex machine in the world ; that it is propelled, 
steered, lighted, ventilated, and fought by steam, 
and that its control is practically in the hands of 
the engineers. The executive officers form nomi- 
nally the directing body, but they are incapable not 
only of carrying out many of their own orders, but 
also of directing how they should be carried out. 
Their reputation, their powers of attack and defence, 
their very lives depend upon the way the engineers 
perform their duties. In the day of battle victory 
will be on the side of the most efficient machinery, 
other things being equal. No valour on the quarter 
deck, no technical skill at the guns, no knowledge 
of tactics, will save the vessel whose engines 
have broken down at the critical moment when 
the commander called for their full power. The 
splendid qualities of the British seamen and 
the heroism of the officers are useless, unless the 
engineers are both capable and animated by a high 
sense of duty. It is not sufticient that they shall 
be courageous, and that in action they shall 
strain every nerve without a thought of their own 
safety. The most reckless bravery will not repair 
a broken crankshaft or keep steam in a boiler with 
a burst tube. Disasters are only to be avoided by a 
complete knowledge of the construction and 
management of machinery, and by the most care- 
ful and conscientious study and preparation for 
the trying conditions of actual combat. In no 
respect can inferiority be tolerated in the engineer 
officer, as compared with the fighting staff of the 
ship. He needs as much coolness and self-possession, 
possibly much more, to stand at his post and direct 
his men, not knowing at what moment a torpedo 
may explode under his feet, or an unlucky shot bring 
him to a horrible death by shattering a steam pipe. 
The strain on his powers as a leader of men is 
far greater than if his crew stood on the deck. 
There they would have no temptation to leave their 
quarters, and their minds would be filled by the ex- 
citement of the fight. Even thecowards, if there were 
any, would find their terrors easier to bear in the 
light of day than anywhere else in the vessel. But 
down below the steadiest nerves must feel a thrill 
of trepidation when, listening for the impact of ex- 
ploding shells, the thought arises of the hopeless con- 
dition of affairs if one of these should find its way 
into a stokehold. At such a moment the engineer 
must be something more than a man of science—he 
must animate his subordinates with courage and 
devotion to their duty, and set an example of cool- 
ness and confidence. As the action progresses the 
demands on him will increase; should a com- 
partment be flooded and the vessel take a 
heavy list, should a boiler be exploded killing 
all the men in that stokehold, or should the leak- 
age threaten to overpower the pumps, there 
will be many a glance upwards towards the hatches, 
and it will need a courage equal to that of a Nelson 
or a Dundonald to maintain the steady discipline 
necessary to work the machinery to the best advan- 
tage. The fate of the ship will hang on the engine- 
room as much as on the conning tower. In both 
cases a favourable result can only be expected if the 
years of peace have been devoted to study and to 





earnest preparation, and if the mind has been 
schooled by lony continued and steady discipline to 
act calmly and rapidly in the moment of danger. 

In the face of these considerations it is impossible 
to understand how the demand of the engineers for 
equal rank and pay with the executive officers can 
be denied. Yet, in spite of some concessions, it 
has hitherto been refused, and to-day there is great 
inequality in the two branches of the service. No 
doubt social considerations have had much to do with 
this, and also the necessity of keeping the command 
of the ship in the hands of the executive officers. 
If the engineers ranked equally in all respects with 
the other officers it might happen, according to ordi- 
nary rules of precedence, that on the death of the 
captain the command would fall into the hands 
of the chief engineer. Such a result would be as 
absurd as for an admiral to take charge of an 
army with which he was co-operating if the general 
should fall, or for a chaplain to head a regiment 
which had lost its colonel and major. The new 
system of training of engineering students, and 
the introduction of engine-room artificers, has 
however, done much to smooth the social question, 
and will do more in the future, while equality of 
rank need not produce any confusion of functions. 
What the engineers desire is that they should be 
paid like their comrades, and that they should have 
the same consideration and privileges. At present 
the engineer student who has undergone the pre- 
scribed training in the dockyards, and has passed 
his examination, becomes an assistant-eagineer at 
the age of twenty-one, and, in the ordinary course of 
events, remains as such six years, ranking as a sub- 
lieutenant, and receiving 7s. 6d. a day, except for the 
first year, when his pay is 6s. From twenty-seven to 
thirty-two he is an engineer at 9s. to 10s. a day, 
ranking ‘‘ with but after” a lieutenant. This grade 
of ‘‘ with but after” is one of the engineer’s special 
grievances, as he feels that it is an attempt to 
practise a deception upon him ; it means that he 
ranks after every lieutenant of the executive service, 
and that at the age of thirty-two he may find him- 
self below the newly-fledged lieutenant of twenty. 
He may not wear the proper uniform of his rank, 
and in all the little privileges which go by seniority, 
such as choice of cabins, he is hopelessly in the 
background. At the age of thirty-three the engi- 
neer may hope to become a full lieutenant on 11s. 
a day, and at thirty-six to find himself a chief engi- 
neer with 14s. a day, ranking ‘‘with but after” 
lieutenants of eight years’ standing. At forty he 
becomes a staff engineer, and at forty-four a fleet 
engineer, with a pay of 17s. a day, which will attain 
the maximum of 22s. in five years. 

We will now compare this with the career that 
the executive officer may hope for. His pay is 
5s. a day until he becomes a lieutenant at twenty- 
four years of age. Eight years later it rises to 12s 
and two years afterwards to 14s. At the age»' 
thirty-six he will be a commander with a 1/. a day, 
and at forty a captain with 1/. 2s. 6d., rising to 
1l. 7s. 6d. at forty-five, and 1/. 13s. at fifty. The 
following Table shows at a glance the average out- 
look for engineers and executive officers when they 
enter on their duties : 





Engineer Officers, Executive Officers. 
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Rank and 
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A Relative | | 
Age, Title. Rank. Pay Age. itle. Pay 
8.d.| |s.d. 
21 ‘| Assistant Sub- 6 0 21t023|  Sub- 50 
Engineer | Lieutenant } | Lieutenant | 
22to 26 “ Pa 7 6 24,, 31 | Lieutenant 10 0 
27 ,, 29 |Engineer |With butafter} 9 0 | 
Lieutenant | 
80 ,, 32 a - 10 0| 32,, 33 | Lieutenant |12 0 
} leight years | 
33 ,, 35 os Lieutenant {11 0 34,, 35) a }14 0 
36 ,,89| Chief |With butafter|14 0) 36 ,, 39 |\Commander|20 0 
Engineer | Lieutenant of} to | 
eight years |15 0) 
40,,43| Staff |Lieutenant of/16 0/40,,44| Captain |22 6 
Engineer | eight years | to | } 
17 9 | 
44,,46| Fleet | Commander |17 0) 45 ,, 48 | » | (979 
Engineer to | 
18 0| 
47 ,, 55 oe y 22 0' 49,, 55 HS 133 0 











It will be seen that the executive officer may hope 
to become a lieutenant at twenty-four (it is possible 
he may attain this rank at nineteen) and the 
engineer at thirty-four, while after the first two or 
three years the advantage of pay is on the side»: 
the executive officer, and steadily increases until it 
becomes 50 per cent. Added to this he has always 
the hope of gaining a prize in the form of an 
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admiralship or the post of superintendent of a 
dockyard. 

Having set forth the existing position of the 
engineer officers of our Navy, we will now turn to the 
demands which they are pressing upon the Ad- 
miralty as a remedy for their grievances, They 
ask, in the first place, for the abolition of the rela- 
tive rank of ‘‘ with butafter,” as being a mere bogus 
title conferring no practical advantages. They also 
ask that their pay shall be 7s. 6d. per day on 
entry, rising to 9s. after two years. They submit 
that they should be promoted to the position of 
‘‘engineer” with the rank of lieutenant after three 
years’ ‘‘confirmed service” instead of after five 
years as now, and that the pay should be 10s., 
rising after four years to 12s., and after eight years 
to 14s, Thus at the age of about thirty-two the 
engineer would be receiving 14s. a day, and would 
have a rank corresponding with his seniority in the 
service. The memorialists would abolish the grade 
of chief engineer, and make the next step of pro- 
motion to ‘‘staff engineer” with the rank of lieute- 
nant of eight years’ standing, and a pay of 16s. a 
day, rising in six years to 24s. The next grade 
would be ‘‘ fleet engineer” with the rank of com- 
mander, and 27s. a day, rising in four years to a 
maximum of 33s, The positions of Deputy-Inspector 
of Naval Engineering and Inspector of Naval Engi- 
neering come next with 40s. and 50s. a day respec- 
tively, and at the top of the tree is the Director- 
General of Naval Engineering, with 2000I. a year, 
and the relative rank of Rear-Admiral. 

No one who considers the vast responsibilities of 
the engineer officers can doubt that they are 
fully entitled to the increased remuneration and 
rank for which they ask. Put briefly, all they re- 
quire is equality of treatment with the executive 
officers, and the public acknowledgment of their 
deserts, Every day more and more is expected 
of them, and their functions gradually extend to 
every part of the ship, jostling those of their more 
esteemed comrades, until it is difficult to say where 
the one department ends and the other begins. 
The engine-room staff and the artificers of the Navy 
number 9552 souls as against 18,667 bluejackets, 
while there are only 670 engineer officers as against 
2120 executive officers. Thus the engineer has not 
only momentous issues depending on his skill, but 
he has also more men under his control than a 
ship’s officer. Since 1862 the number of engineers has 
fallen one-half, and the number is now so moderate 
that the question of economy cannot be allowed to 
bar the path of justice. The very moderate annual 
increment asked for would never be felt in the 
naval estimates, while the money would be saved 
many times over by the vast improvement that 
would be worked in the service by the removal of 
the present grievances, 

We have not touched on the question of extra 
allowance for specially onerous duties, nor on half- 
pay. In both these respects the engineers fare 
badly, but if it be conceded, as very soon it must 
be, that the present invidious distinctions must be 
abolished, then equality will be given in smaller 
points as well as in the greater matters. 


BRITISH EXHIBITORS AT PARIS. 

Tue work of the Mansion-House Committee 
appointed to take charge of British interests at the 
Paris Exhibition, has now so far advanced that it 
is possible to make a fair estimate of the position 
this country will be able to take next year. A 
far larger measure of success than could have 
reasonably been hoped for has been attained, the 
interest shown by manufacturers in the undertaking 
having been much greater than was at first antici- 
pated. The space placed by the French authorities 
at the disposal of the Committee, is located in six 
different parts of the buildings : in the Machinery 
Hall, the Galleries of Miscelleneous Industries, the 
Liberal Arts building, the Fine Arts Palace, the 
exhibition of railway machinery, and the galleries 
on the Quai d’Orsay. Besides this there will be 
various separate buildings on the Champ de Mars 
and the Trocadero Gardens, while England will 
also contribute largely to aspecial collection in the 
building of the Liberal Arts. The whole of the 
space allotted to this section has now been taken 
by exhibitors, and has been found indeed insuf- 
ficient to meet their demands, so that a con- 
siderable number of late applications have been of 
necessity rejected, The difficult work of allotting 
the space in the various buildings was completed 
about the middle of last month, considerable delay 
having been occasioned by the fact that some of the 








colonies were able only at the last moment to decide 
that they would participate. This decision involved 
a curtailment of the British section, and a re- 
arrangement of the allotments in the miscellaneous 
galleries, but it was considered better to incur this 
inconvenience than that the colonies should be 
excluded. But with the warmest desire to meet 
the demands of Victoria, New Zealand, and the Cape, 
it was utterly impossible to afford them all the space 
they asked for; and in face of the French authorities 
being powerless to find increased accommodation, 
a part of the Miscellaneous Industries Court 100 ft. 
by 50 ft. has been alloted to Victoria and New Zea- 
land, as well as one of the three galleries on the 
Quai d’Orsay ; while a part of the third has been 
reserved for the Cape. One very interesting 
exhibit proposed by the last-named colony is a 
large model of the Kimberley diamond fields, 
but unless the French authorities can find space 
for a special pavilion to contain it, in or adjoin- 
ing the grounds, the proposal will have to be 
abandoned. In the same way negotiations are in 
progress to provide for New South Wales and Vic- 
toria some of the additional space they require. It 
is, therefore, just possible that the colonies may 
make a very large display. The Indian Serai, or 
bazaar, of which we published an illustration the 
other day, will be a very attractive feature ; it will 
be 185 ft. long and 45 ft. wide, and has been de- 
signed by Mr. C. Purdon Clarke to represent one of 
the old covered-in bazaars seen in the west of India. 
In this respect it differs from Oriental reproduc- 
tions that have figured at previous exhibitions, as 
it has nothing in common with the Royal Pavilion 
shown in 1878 in Paris, but resembles a typical 
caravanserai where merchants find a temporary 
abode and display their wares. The style chosen 
is that of the transition period between the Pathan 
and Moghul, and all the details have been taken from 
historic buildings ; the decorations will be in plaster 
cast direct from thestonework originals, thussecuring 
the rough and free chiselling of the Indian workmen. 
The plan is cruciform, with a central two-storied 
hall covered by a dome, from which two galleries 
run to either end ; these galleries are occupied by 
shops, ten on each side. The central porch will be 
flanked by two minarets, and on one side a spacious 
verandah will run the whole length ; those which 
will accommodate the Indian tea bars are copied 
from the Pauch Mahal at Delhi. The work will be 
carried out by Messrs. Amedée Joubert and Sons, 
of the Pheasantry, King’s-road, Chelsea, under the 
superintendence of Mr. Purdon Clarke. The funds 
required for erecting and maintaining this struc- 
ture will be derived from the rental of the twenty 
shops, and the central tea pavilion, which will be 
occupied by the Indian Tea Growers’ Association. 
A similar association from Ceylon will rent another 
pavilion in the vicinity. 

The arrangements made by the Mansion House 
Committee to obtain the necessary funds for the 
British have left little to desire. The charge of 5s. 
per square foot has been cheerfully acquiesced in 
by the exhibitors, and this, together with certain 
donations and concessions, will raise the sum at the 
disposal of the Committee to nearly 20,0001. Of 
course this is, comparatively, a small amount to pro- 
vide for the great and varied expenses inseparable 
from an efficient representation ; and good manage- 
ment, combined with strict economy, are necessary 
to give satisfaction and to make both ends meet. 
The expenses of the executive staff will be kept as 
low as is consistent with efficiency, and as all the 
members of the Committee have undertaken, not 
only to work gratuitously, but to pay the whole of 
their personal expenses involved by their co-opera- 
tion in the Exhibition work, both here and in Paris, 
the funds of the section will be relieved of a heavy 
charge. Probably the assurance that this under- 
taking on the part of the Committee would he 
rigidly adhered to, has largely accounted for the 
readiness with which exhibitors accepted the charge 
made for space. 

Amongst the more important sums received from 
concessions is that paid by Messrs. Clowes and Son 
for the privilege of printing the catalogue for the 
British section. Some months ago tenders for this 
work were received from different sources, but the 
sums offered for the concession were so entirely inad- 
equate, that the Committee felt compelled to decline 
all the offers first made, and they again advertised 
for tenders, the result being that the offer of Messrs. 
Clowes and Son of 10001. was accepted. To thesame 
firm, on consideration of further payments, the privi- 
lege of printing a daily programme has been given. 





Fortunately for the limited means at the disposal 
of the Committee, the outlay necessary for decora- 
tion has been comparatively moderate. The 
Machinery Hall is so vast as to render decoration 
impossible, but a considerable sum will have to be 
spent inthis building in providing the necessary 
steam pipes, drains, water supply, &c. The galleries 
on the Quai d’Orsay will involve but little expense, 
nor will the space occupied by this country in the 
Arts Libéraux. The Miscellaneous Industries 
Courts alone, require serious decoration, and this 
work was entrusted to Mr. J. Hunter Donaldson— 
an active member of the Committee—whose great 
taste and large experience have been of the greatest 
service to the exhibitor. The main feature of the 
decoration in these courts will consist of a highly 
ornamental Elizabethan screen, cutting off the 
boundary of the British section from the adjacent 
vestibule and entrances, and of which we shall 
shortly publish illustrations. Mr. Donaldson has 
not attempted—with the limited means at his dis- 
posal—to vie with the more costly decorations of 
the adjacent Belgian Court, but we think that the 
line of simplicity and purity of design adopted, 
will make the British section one of the most 
attractive in the Exhibition. A portion of the 
screen is already in place, and Mr. Donaldson is 
devoting a large proporticn of his time in Paris 
to this work. 

Some months ago the chances of Great Britain 
being worthily represented in the Fine Arts Gallery, 
seemed very remote. Some public contributions 
for this purpose have, however, been obtained, and 
more are expected, while the Mansion House Com- 
mittee has determined to add to the fund, such 
a sum as would justify Sir Frederick Leighton 
and Sir James Linton in entering seriously on the 
work of securing a sufficient number of pictures 
which shall worthily represent British art. The 
fact that these two gentlemen have undertaken the 
responsibility, is a guarantee of success. 

We referred last week toa circular which had been 
sent by Mr. Lee Bapty to the British exhibitors, 
notifying his desire to be nominated an official Com- 
missioner in Paris, and we pointed out that this 
circular was singularly malapropos, as the Mansion 
House Committee alone are responsible for all 
appointments, and were not consulted by Mr. Lee 
Bapty as to the desirability of making such a 
canvas. Exhibitors have this week been officially 
notified that the Mansion House Committee have 
appointed Mr. Trueman Wood to the post of 
Commissioner. Many of them will probably 
wonder why two French words were considered 
necessary to designate imperfectly, a post which is 
clearly defined by one word in English ; but they 
will note the appointment with satisfaction, feeling 
that—always excepting Sir Philip Cuncliffe Owen 
—no better selection could have been made. Mr. 
Wood’s long experience with exhibitions, no less 
than his energy and good judgment, make him 
peculiarly well fitted to carry out the heavy duties 
of a Commissioner with satisfaction to the exhibi- 
tors and to the Committee. 

There are several sections in the Paris Exhibition 
for which the aid of this country has been invoked 
from France, and some of which are being made 
the care of committees affiliated to the Mansion 
House Committee. These are the Anthropo- 
logical, the Social Economy, and the Retrospective 
Electrical sections. In the two former good work 
is being done, while the last named, which 
ought to be very complete, and of great interest, 
will probably be placed under the charge 
of the Society of Telegraph Engineers and 
Electricians. Finally, there is the Committee deal- 
ing with retrospective exhibits of means of trans- 
port, to which reference has frequently been made 
in these columns. This is an entirely independent 
body, or rather it is affiliated to the French Com- 
mittee which has charge of this section. We shall 
soon be in a position to give a detailed account of 
the progress made with this work ; meanwhile, we 
may safely state that it will secure a larger and 
better collection of naval models than has ever 
before been shown in any exhibition, and that the 
early history of railways in this country will be 
equally well illustrated. 


THE PENDING PATENTS, &c., BILL. 

THERE have been cases in which the claims in a 
complete specification have been found to comprise 
or affect an invention that appeared to be clear of 
the provisional specification. , 

As pointed out in an article by Mr. Lloyd Wise 
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that appeared in our issue of January 29, 1886, 
where the applicant for a patent does not leave a 
complete specification with his application he may 
leave it at any subsequent time within nine months 
from the date of application. Under an Act of 
1885 the ompinelior has power to enlarge the time 
one month, here a complete specification is left 
after a provisional specification, both are referred 
to an examiner, whose duty it is to ascertain, inter 
alia, whether the invention particularly described 
in the complete specification is substantially the 
same as that which is described in the provisional 
specification, The examiner, in performing this 
duty, must, it is presumed, be guided mainly by 
precedents. Of these there are but few; they are 
to be found in reports of trials of patent cases. 
Seldom has a patent been upset on the ground of 
variance between the provisional and the final or 
complete specifications. Complaint was made that 
under the Act of 1852 the law officers were in the 
habit of requiring too detailed a description in the 
provisional specification, thereby occasioning con- 
flict between it and the final specification, which, if 
the letter and the spirit of the statute had been 
adhered to, would not have been the case. 

It was said that the office of the provisional 
specification was merely to describe the nature of 
the invention in outline, leaving the means by 
which it was to be carried into effect for the final 
specification. The decisions of the courts appear to 
bear out this view. As mentioned in the article 
already referred to, in the well-known case of 
Newall v. Elliott, relating to apparatus employed 
in laying down submarine electric telegraph wires 
or cables, the provisional specification stated that 
the cable or rope containing the insulated wire or 
wires, was passed round a cone, so that the cable 
in being drawn off the coil, was prevented from 
kinking by means of the cone, and that there was 
a cylinder on the outside that prevented the coil 
from shifting in its place. According to the final 
or complete specification, when the wire or cable 
was to be laid down, the patentee placed over the 
cone a conoidal or conical apex, or top, and around 
it suspended several rings of iron or other metal 
by means of cords, so as to admit of adjustment at 
various heights over the cone. The use of these 
rings was to prevent the bight of the rope from 
flying out when going at a rapid speed, and in the 
specification it was stated that the combination of 
these parts of the apparatus prevented the wire or 
cable from running into kinks. One of the claims 
was ‘‘the use of rings in combination with the 
cone as described.” As will be evident, this in 
itself, if invented by an independent person between 
the dates of the provisional and final specifications, 
might well have been made the subject matter of 
an application for patent by him. Whilst in the 
provisional specification there was no allusion what- 
ever to these rings to be used with the cone, the 
final or complete specification described and claimed 
them ; nevertheless, the patent was upheld, Byles, 
J., in delivering judgment, remarking that the 
office of the provisional specification was only to 
describe generally and fairly the nature of the in- 
vention, and not to enter into all the minute details 
as to the manner in which the invention was to be 
carried out, otherwise (said he) the provisional 
specification must be as full as the complete specifi- 
cation and drawn with as much care and delibera- 
tion. 

In a later case against the same defendants for 
another infringement of the same patent, Pollock, 
C.B., in delivering judgment, said the object of 
the statute, which required a provisional specifi- 
cation, was nothing more than a legislative recog- 
nition of the custom which called upon every 
patentee, when he applied for the patent, to give 
some notion of what his invention was. He had 
no doubt that the object of the Act of Parlia- 
ment was not to ascertain the entirety of the 
invention, but the identity of the invention. 
Again, Penn’s patent for wooden bearings for screw 
propeller shafts was upheld, although his provisional 
specification was in these general terms: ‘‘ This 
invention consists of employing wood in the “con- 
struction of the bearings and bushes for the shafts 
of screw and submerged propellers.” In short on 
a comparison of a provisional specification with the 
subsequent complete specification the Courts have 
invariably shown a disposition to allow very con- 
siderable latitude. And so far the practice that 
has obtained in regard to patents taken out under 
the law of 1852, would not seem likely to be affected 
materially by the Act of 1883. In both cases all 





that the law reqninss of the provisional specification 


is that it shall describe the nature of the invention; 
and in both cases the final or complete specifica- 
tion is required to particularly describe and ascer- 
tain the nature of the invention and in what 
manner it is to be performed. The Act of 1883, 
however, not only provides that the complete 
specification shall end with a distinct statement of 
the invention claimed, but also provides for a 
comparison of and report by an examiner upon the 
provisional and complete specifications prior to 
acceptance of the complete specification, and this 
acceptance must precede the sealing of the patent. 
This is a point of high importance, especially seeing 
that for all practical purposes, it may be assumed 
that the decisions of the courts upon patents granted 
under the Act of 1852, must guide the Patent Office 
examiners in deciding whether the invention parti- 
cularly described in the complete specification is 
substantially the same as that which is described in 
the provisional specification. If examiners attempted 
to tie applicants for patents very closely to their pro- 
visional specifications there would unquestionably 
arise a great outcry. On the other band, it is to be 
remembered that (1) the Act expressly provides 
that every patent shall be dated and sealed as of the 
day of the application ; (2) no patent can be sealed 
until after the complete specification has been open 
to public inspection for two months; and (3) 
variance between the provisional and complete or 
final specification has not so far been a ground of 
opposition to the grant of a patent, consequently 
in some cases where there has been reason to sus- 
pect fraud, the injured party has found himself 
practically without a remedy. Thus, let it be 
assumed that A applied for a patent on the Ist 
of January, lodging a provisional specification, and 
B applied for a patent on the 2nd of February. 
Supposing B to have lodged a provisional specifi- 
cation, then each will have had nine months within 
which to prepare and send in his complete specifica- 
tion. But no proceedings could be taken in respect 
of an infringement committed before the publication 
of the complete specification, nor could an applicant 
institute any such proceeding unless and until a 
patent for the invention had been granted to 
him. In other words an applicant for a patent 
has been between two stools. If he delayed tiling 
his complete specification, articles according to 
his invention might for a time be made and 
sold (perhaps exported) with impunity. At no 
time has he had a remedy, unless in respect 
of continued use of the invention in the United 
Kingdom after the acceptance of the complete 
specification. On the other hand, if the appli- 
cant desired to guard against unauthorised use 
of his invention by proceeding at once to obtain 
patent rights, he has had to run the risk of having 
it fully disclosed to all those having pending applica- 
tions for patents of prior date. Hence, to proceed 
with the hypothetical case of A and B. If A took 
advantage of the full time allowed for filing his 
complete specification, whereas B lodged his com- 
plete specification in May, then (allowing a month 
for acceptance) there will have been four months 
during which A was able to study B’s complete 
specification, with the view of contriving to appro- 
priate B’s invention, or material parts of it, in his 
(A’s) complete specification. Yet it might not have 
appeared to the examiner that A’s complete specifi- 
cation comprised more than that which, having 
regard to precedent, might be considered a reason- 
able development of the invention foreshadowed in 
the provisional specification. In this way it has 
been possible for the essence of B’s invention to be 
covered by a patent of earlier date granted to A. 
The same thing might have arisen even should B 
not have filed his complete specification before A’s 
was lodged, supposing that B, relying on his pro- 
visional protection, disclosed his invention to others, 
who might have communicated the particulars of it 
to A. This has been and still is a very serious 
defect in the law. 

It is doubtful to what extent the official com- 
parison of the two documents, namely, the provi- 
sional and the complete specifications, constitutes 
a bar to the consideration by a court of law of the 
question whether the complete specification con- 
tains more than was to be found within the four 
corners of the provisional specification. Thus there 
have been cases of great doubt and difficulty. 

Now, with a view to providing some check, Sec- 
tion 11 of the pending Bill contains a new ground of 
opposition, namely, that the complete specification 
describes or claims an invention other than that 





described in the provisional specification, and that 
such other invention forms the subject of an appli- 
cation made by the opponent in the interval be- 
tween the leaving of the provisional specification 
and the leaving of the complete specification. This 
new ground of objection is not altogether addi- 
tional to the old grounds, because one of them 
disappears as a natural consequence of the abo- 
lition of the system of reporting interferences 
and sending notices to the applicants concerned. 
Consequently it will devolve upon interested 
parties to keep a very close watch upon the pub- 
lished specifications of pending applications in rela- 
tion to the class of inventions with which they have 
todo. If this be done then an inventor, who has a 
pending application, should oppose any application 
of earlier date the complete specification of which 
8 was filed after the date of his own application ; 
2) appears to contain his invention or material 
parts of it ; and (3) in so far as it affects his inven- 
tion, goes beyond the provisional specification of 
the application in respect of which it is filed. 

It will still be competent for any person to 
oppose an application on the ground of the appli- 
cant having obtained the invention from him, or 
from a person of whom he is the legal representa- 
tive, or on the ground that the invention has been 
patented in this country on an application of prior 
date, and in this connection we would remind our 
readers that from the acceptance of a complete 
specification the applicant is, for purposes of oppo- 
sition, considered to be in the same position as if a 
patent had been sealed to him. 

It is to be regretted that the time available is so 
short as to render it practically impossible to secure 
by modifications of the present Bill amendments 
in the law on points it does not deal with. Section 
103 of the Act of 1883, which has reference to in- 
ternational arrangements for the protection of in- 
ventions, designs, and trade marks has, taken in 
conjunction with the international convention, 
given rise to many doubts and difficulties and 
much injustice, and it seems to us the time has 
arrived when the Government should seek_ the 
assistance of those who have paid particular atten- 
tion to the subject of international arrange- 
ments with regard to inventions, with a view 
to bringing about a more just and workable 
arrangement than that at present in force. There 
would be no difficulty in selecting persons who for 
many years past have devoted special and careful 
consideration to this important question, and it is 
to be deplored that so much that is eminently 
unsatisfactory and unfair should be permitted to 
continue without every reasonable effort being 
made to bring about substantial improvement. 





THE CENTRAL INSTITUTION OF THE 
CITY AND GUILDS OF LONDON 
TECHNICAL INSTITUTE.—No. V. 

By G. W. pg Tunzetmann, B.Sc. 
Tue PuysicaL DEPARTMENT—continued. 


Fia. 14, on page 560, illustrates the room adjoin- 
ing the dynamo-room described in our last article, 
from which it is separated by windows of double 
glass, so that, while the interior of the dynamo- 
room can be clearly seen from the room illustrated 
in Fig. 14, much of the noise of the moving machi- 
nery is cut off. Wires come from the switchbox in 
the adjoining room, previously described, to the table 
under the window to the right and to the table of 
which a portion is seen still further to the right of 
the illustration. On these tables are a number of 
commercial measuring instruments, by means of 
which complete electrical tests can be made of any 
one of the dynamos, the speed of which is, as 
already explained, indicated at any moment by the 
water manometer seen standing up at the back of 
this illustration. Pitch-lined wooden troughs 
under these tables contain a number of platinoid 
wires in running water, so that large currents can 
be sent through the wires without heating them, 
and switches with many contact pieces, seen on the 
tables to the right, enable any resistance to be at 
once put in the circuit of any dynamo. Additional 
resistances, capable of carrying large currents, are 
sometimes required for special experiments, and 
such adjustable resistances are seen on the floor to 
the right. 

To the front of this illustration is seen the com- 
plete arrangement for testing the power and effi- 
ciency of an electromotor. The motor is geared to 
a Raffard compensating absorption dynamometer, 
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which has had several small improvements made in 
it since it was received at the Central Institu- 
tion, amongst others a pump has been added to facili- 
tate the lubricating arrangements, and the Hooke’s 
joint coupling supplied with this dynamometer has 
been replaced by a simple spiral spring which is 
found to introduce much less friction when the axes 
of rotation of the motor and of the dynamometer 
are not quite central. Whatever the size of the 
motor its axis of rotation is brought to the right 
height by the metal table carrying the motor being 
adjustable vertically, and further by means of the 
clamping arrangements any sized motor within cer- 
tain limits can be fastened to this metal table. The 
speed of rotation is shown at any nioment by a centri- 
fugal speed indicator connected bya fine spiral spring 
to the farther end of the dynamometer shaft. This 
dynamometer may be driven from either end of 
the shaft, and in the case of a motor which rotates 


counter-clockwise when looked at from the brush | supplied and measured electrically. 








holder, the small holding down bolts at the base of 
the dynamometer are removed, and the dynamo- 
meter baseplate rotated on a pin (which is vertically 
under the centre of the dynamometer shaft) so 
that the ends of the dynamometer shaft are inter- 
changed relatively to the motor. 

Current is brought to the motor by means of the 
two thick flexible wires, a magnifying spring am- 
meter and an adjustable resistance being in the 
circuit. These wires go to the main switchboard, 
so that constant potential difference can be main- 
tained at the terminals of the motor or constant 
current sent through it, or any desired supply con- 
ditions such as occur in practice produced. Two 
finer wires go from the motor to a magnifying spring 
voltmeter standing to the right on the centre table 
for measuring the potential difference. There is, 
therefore, complete apparatus for measuring the 
power given electrically to the motor, as well as the 
power given out mechanically by the motor, and, 
in consequence of the Raffard dynamometer auto- 
matically adjusting the amount of belt wrapped on 
the running pulley as the coefficient of friction 
varies, the load on the motor can be kept constant 
for any length of time. 

Or instead of making these electrical and me- 
chanical measurements with a motor as well as 





measuring, by means of the transmission dynamo- 
meter in the adjoining room, the power given 
mechanically to a dynamo, and by means of the 
electric instruments, the power given out electri- 
cally by the dynamo, all electrical measurements may 
be dispensed with, and instead merely a comparison 
made of the power given out mechanically by the 
motor, and the power given mechanically to the | 


dynamo. From this comparison the efficiency of | 


the complete electric transmission of power is at 
once obtained. Arrangements also exist in the 
dynamo room for enabling the students to make 
efficiency experiments by coupling two dynamos 
porate 6 together, one of them acting as a 
dynamo and supplying electric power to the second, 
which acts as an electromotor and helps to drive 
the first, the additional power required to make up 
for loss being either supplied mechanically and 
measured with a transmission dynamometer, or 





Fic. 14, ELectric MOTOR TESTING-ROOM. 


For investigations requiring still greater accu- 
racy than is obtainable with commercial measuring 
instruments, low and high- resistance reflecting 
d’Arsonval galvanometers, standing on the brackets 
carried from the wall to the left, are employed. 
The low-resistance galvanometer is actually used to 
measure the potential difference at the terminals of 
a large sheet of platinoid, through which the cur- 
rent to be measured is passed, and so, indirectly, 
the current passing through the sheet is measured. 
For currents up to 100 amptres the sheet seen 
suspended on the wall to the left of the illustration 
is employed, while for greater currents a sheet of 
platinoid immersed inrunning water isused. By vary- 
ing the resistance in the galvanometer circuit a wide 
range of sensibility is obtained, so that while, with 
no extra resistance in the galvanometer circuit, a 
current of only 1 ampere gives a deflection of 200 
scale divisions, with a resistance of 1600 ohms in 
the galvanometer circuit currents up to 2000 
ampéres can be accurately measured. Hence with 
the same galvanometer currents varying from 
1 up to 2000 ampéres can be measured with con- 
siderable accuracy, whereas if the whole current 
were passed through the instrument a whole series 
of galvometers would have to be employed to 





measure the same range of current with the same 


degree of accuracy. The d’Arsonval galvanometers 
in this and the other laboratories are periodically 
calibrated with the silver voltameter for small 
currents, and with a very large copper voltameter 
for large currents. 

The completeness of the fittings of the various 
electrical laboratories may be gathered from the fact 
that they contain in daily use over twenty-five gal- 
vanometers, including ammeters and voltmeters of 
various types and degrees of sensibility, some 
twenty-six resistance boxes, five electrometers, not 
counting mere electroscopes, six complete Wheat- 
stone bridges, some eight or ten condensers varying 
from one-third of a microfarad to 20 microfarads 
capacity each, &. 

uring the second year’s course the details of con- 
struction of the best forms of dynamos and motors 
are gone into very fully, and the instruction given 
is of such a nature as to enable students to determine 
for themselves the forms of dynamos and motors best 


suited to obtain any given results and to lead them 
up to designing improvements in existing machines. 
They become familiar with the best forms of electro- 
motors and with the defects most commonly met 
with in motors now in use. Accumulators are 
studied in considerable detail, and a long series of 
experimental determinations of the coefficients of self 
and mutual induction are made by various methods. 

The theory of alternate current transformers is 
fully discussed, and various forms of transformers 
are experimented with in the laboratories. 

The processes used in the manufacture of incan- 
descent lamps are fully explained and discussed, 
and photometric measurements of the efficiencies of 
incandescent and arc lamps are made in the labora- 
tories. 

During the third year the students devote the 
whole of their time to the special application of 
physics which they have decided to follow up, with 





the exception of one day a week during the first of 
the three terms of the third session, which they 
spend either in the engineering or in the chemical 
department, as they may elect, and four hours a 
week throughout the session which they devote to 
higher mathematics. Each of the electrical engineer- 


| ing students is trained to take entire charge in turn 


of the dynamo-room, shown in Fig. 13, page 524 ante, 
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inclusive of the stoking and oiling of the engine, the 
oiling of the dynamos, the trimming of the brushes, 
the making of simple repairs, &c., so that he will 
be competent to run an electric light installation 
on an emergency without any assistance. In the 
lectures on electrical technology the more advanced 
parts of the subjects taken up in the second year’s 
course are dealt with, such as the designing of 
dynamos and motors to produce prearranged re- 
sults, the laws of the propagation of an electrical 
disturbance in a submarine cable, and their appli- 
cation to the speed of signalling, the effects of self 
and mutual induction on the transmission of undu- 
latory currents, &c. There is also given a course 
on advanced problems on light of importance to 
technical students generally. 

The physics lectures to the third year’s students 
resemble those given to those of the second year, in 
that great stress is laid on making them suggestive 
of new investigations desirable to be taken in hand, 
and every encouragement is given to the students to 
carry out some original research. Although the 
Central Institution has only been in existence a few 
years a considerable number of investigations, which 
form important contributions to knowledge, have 
already been carried out in its physical laboratories, 
Amongst these may be mentioned: ‘‘ Experi- 
mental Methods of Determining the Coefficients of 
Self and Mutual Induction ;” ‘‘ Measurement of the 
Power and Efficiency of Transformers,” both pub- 
lished in the Journal of the Society of Telegraph 
Engineers and Electricians; ‘‘The Efficiency of 
Incandescent Lamps with Direct and Alternate 
Currents,” and ‘‘ Experiments on Magnetic Induc- 
tion in Iron Rings,” published in the Proceedings 
of the Physical Society ; ‘‘ Experiments on the Law 
of Cooling of Wires,” which, like the investigation 
on the quadrant electrometer, previously referred 
to, is about to be communicated to the Royal 
Society. 

The fact that so much valuable original work has 
been done by the students of the Institution appears 
to the writer to afford one of the strongest proofs of 
the thoroughness and practical value of the course 
of instruction given. 





THE GRAPHOPHONE. 

Art the meeting of the Society of Arts held at 
Adelphi - street last Wednesday evening, Mr. 
Henry Edmunds gave a most interesting lecture on 
the ‘‘Graphophone,” in the course of which he 
traced the ancestry of speech-recording instruments 
from Hooke’s experiments in the 17th century 
down to the present time. Hooke, he stated, made 
a number of experiments with rapidly revolving 
toothed wheels, which when the teeth were on even 
pitch throughout, gave vent to a simple musical 
note. Hooke noticed, however, that when an 
irregular pitch was adopted the wheels gave forth 
a sound resembling in quality the human voice. 
After Hooke’s time but little more was done till 
Leon Scott, thirty years ago, invented the phonau- 
tograph, an instrument for recording sounds very 
similar in appearance and working to Edison's 
original phonograph, almost the only difference 
being that Scott made his record on smoked paper 
and not on tinfoil, and his apparatus was in conse- 
quence not reversible. When Professor Graham 
Bell proved by the invention of the telephone that 
the vibrations of a diaphragm producing speech 
were simple oscillations, it occurred to Charles Cros, 
an ingenious Frenchman, that Leon Scott’s phonau- 
tograph might be modified so as to reproduce as 
well as record sounds, and in a sealed paper depo- 
sited on April 30, 1877, with the French Academy 
of Sciences a method of doing this was described. 
Before M. Cros, however, had embodied his ideas 
in a practical machine, Mr. Thomas Alva Edison, 
later in the same year, had brought out an 
instrument, which he called the phonograph. The 
history of Professor Graham Bell’s connection 
with the subject was as follows: The Great 
Napoleon, with the object of encouraging in- 
vention in electrical science, founded a prize of 
40,000 francs to be awarded to meritorious inventors 
by the French Academy of Sciences. This prize 
was called the Volta Prize, and was afterwards 
raised to 50,000 francs, and some years ago was 
awarded to Professor Graham Bell for his invention 
of the telephone. Professor Bell at once deter- 
mined to apply the money to improving the phono- 
graph, and with this object entered into arrange- 
ments with his cousin, Dr. Chichester Bell, and 
Mr. Charles Sumner Tainter, an experienced maker 








of philosophical instruments. Their experiments 
extended over a number of years, and in 1885 a suc- 
cessful sound-recording and reproducing instrument 
was produced which was called the graphophone. 
The remainder of Mr. Edmunds’ lecture was a 
description of this instrument, but for this we must 
refer our readers to our issue of September 14, 
where it was fully illustrated and described. At 
the conclusion of what was one of the best popular 
lectures we have ever listened to, Colonel Gouraud 
spoke, saying that he rose with somewhat mingled 
feelings, the principal of which, however, was one 
of self-congratulation, that he had described his 
machine the week before and not the week after 
Mr. Edmunds. He would, however, express his 
thanks to Mr. Edmunds for a very interesting lec- 
ture, not with regard to the matter only, but also 
in its admirable clearness and excellent taste. He 
had been in one respect disappointed with the audi- 
ence, in that they appeared to have more appreciation 
of the philosophers of the past than those of the pre- 
sent, this he supposed was part and parcel of the 
British reverence for antiquity. He thought Mr. Ed- 
munds had notsaid enough about Mr. Tainter, who 
had worked at the subject mostassiduously and under 
great obstacles, as though the Volta Prize looked a 
large sum in francs, it only amounted to 20001. 
He would say one word with reference to test- 
ing the value of a speech-reproducing machine. 
This should not be done by such sentences as 
‘*Good morning,” ‘‘ How do you do,” or other 
commonplaces, but by saying something that had 
no suggestiveness of what was to follow. 

After the discussion Mr. Edmunds briefly replied, 
and in the course of his remarks stated that a 
number of instruments would be on view for a few 
days at the rooms of the Society. 





THE WEATHER OF NOVEMBER, 1888, 
Tue low temperature which has been almost con- 
tinuous for fourteen months has at last been suc- 
ceeded by extraordinary mildness such as has not 
been excelled by any November since 1771, except 
perhaps 1818, 1852, and 1881. The mean pressure 
and temperature of the atmosphere at extreme posi- 
tions of the British Islands to which the Isle of 
Man is central, were as follows: . 























Mean Diff 7, Difference 
Positions. | Pressure. |from Normal.|~ tuse, |from Normal. 
, 
in. in. deg. 
North 29.53 below 0.24 44 above 2 
South 29.81 aol ae 53 i 6 
West 29.58 9 .30 49 0 4 
East 29.82 - 06 46 os 2 
Central 29.69 o 19 48 o_o 





The distribution of rain, in frequency and amount, 
may be inferred from the following results : 
T 











} ren 
Places. Rainy Days. | Amount. Boneh 

in. in, 
Sumburgh .. 22 38.86 below 0.38 
Scilly .. 24 4.31 above 0.55 
Valencia 27 3.76 below 1.74 
Yarmouth .. 19 2.50 9» 65 





The daily general directions of the winds over 
these islands give a resultant from 8. W., the normal 
resultant being from W. by N. The mean distri- 
bution of atmospherical pressure indicates this 
resultant wind. It was much below the normal 
value in the west and north. The mean tem- 
perature was everywhere above the normal, but 
most so in the south of England, where the 
rainfall also exceeded the average, though else- 
where it fell short of it, and was considerably de- 
ficient in Ireland, notwithstanding rain fell nearly 
every day there. Only two days can be reckoned 
as really fine, while seventeen were overcast, and 
in this respect there was no particular difference 
in the weather of the different districts. The air 
generally was vapour-laden, damp, misty, foggy. 
On the Ist thick fog prevailed in east England. 
the 3rd, between 10.30 and 11.30 a.m., a thick 
black fog came and went suddenly at London. 
The 6th to 9th was rather cold. From the 11th 
to 15th fog was prevalent. From the 20th to 24th 
the streets of London were dust blown by a dry 
strong wind as in March weather. From the 3rd 
to the 14th the winds were chiefly south-easterly ; 
also from the 27th to the 30th ; otherwise they were 
westerly and freshorstrong. Thunderstormsoccurred 
in the north on the 17th, 19th, 20th; in the south 
on the 26th, 28th, and 29th. Aurora was seen in 





north Scotland on the 25th. Rainfalls exceeding 
1 in. in twenty-four hours were measured on the 
13th at Holyhead 1.14 in., Pembroke 1.05 in., 
Prawle Point 1.20 in., Jersey 1.10 in. ; on the 
2ist at Glencarron 3.80 in. ; on the 27th at Roche’s 
Point 1.15 in.; on the 29th at Roche’s Point 
1.45 in. The highest temperature, 62 deg., was 
reported at Geldeston on the 16th; the lowest, 
26 deg., at Ochtertyre on the 20th. The greatest 
atmospherical pressure, 30.4 in., occurred on the 
23rd ; the least, 28.9 in., on the 16th, 25th, and 
26th. During the five weeks ending December 
3rd, the duration of bright sunshine, estimated in 
percentage of its possible amount, was for the 
whole of the United Kingdom 14, Channel Isles 
20, north Scotland 18, north-east, east, and south- 
west England and Ireland 16, central England 13, 
south England 12, east and west Scotland 10, 
north-west England 9. 





NOTES. 
Prusstan State Ratiways. 

THERE having been great complaints of late as to 
the scarcity of rolling stock upon the Prussian State 
lines, the Prussian Minister of Public Works pro- 
poses to expend 2,250,000/. in the purchase of 
additional locomotives, passenger carriages, and 
goods trucks. The revenue of the Prussian State 
lines in the first six months of the fivancial year 
ending March 31, 1889, amounted to 19,748,7001., 
of which 13,254,5501. was derived from goods traffic. 
The revenue acquired in the first half of 1888-9 con- 
siderably exceeded that collected for the first half 
of 1887-8, there having been a marked increase in 
the goods traffic. Recent reductions of freight 
rates materially assisted.in bringing about this state 
of things. It may be interesting to note that the 
length of line in operation upon the Prussian State 
network amounted in 1886-7 to 99,877 miles, as 
compared with 69,770 miles in 1882-3, and 28,688 
miles in 1879-80. The number of trucks upon the 
network was 165,277 in 1886-7, as com with 
124,919 in 1882-3, and 42,718 in 1879-80. The 
number of trucks per mile worked stood accordingly 
at 1.654 in 1886-7, as compared with 1.79 in 
1882-3, and 1.49 in 1879-80. The rapid develop- 
ment of the Prussian State network during the last 
sight years will not escape attention. 


ELevaTeD RarLtRoaps aT New York. 

The business of the elevated railroads of New 
York has experienced an enormous expansion dur- 
ing the last ten years. In 1878-9, the number of 
passengers carried was 46,045,181; in 1880-1 there 
was an advance to 75,585,778; and in 1882-3, 
there was a still further increase to 92,124,943. In 
1884-5, the lines carried 103,354,729 passengers ; 
in 1886-7, 158,963,232 ; and in 1887-8, 171,529,789. 
The receipts advanced from 3,526,825 dols. in 
1878-9 to 5,311,076 dols. in 1880-1 ; 6,386,506 dols. 
in 1882-3; 7,000,566 dols. in 1884-5 ; 8,102,662 
dols. in 1886-7 ; and 8,573,871 dols. in 1887-8. The 
number of passengers carried over the Second 
Avenue lines in the year ending September 30, 1888, 
was 32,290,953; over the Third Avenue lines, 
68,308,460 ; over the Sixth Avenue lines, 53,115,965; 
and over the Ninth Avenue lines, 17,814,411 ; mak- 
ing the aggregate of 171,529,789 passengers pre- 
viously indicated. These figures, when compared 
with those for the year ending September 30, 1887, 
exhibit the following increases: Second Avenue, 
1,758,874; Third Avenue, 1,733,006 ; Sixth Avenue, 
7,910,973 ; and Ninth Avenue, 1,163,694 ; making 
a total augmentation for the year of 12,566,557. 
The net earnings of the lines in 1887-8 were 
3,472,821 dols., as compared with 3,132,212 dols. 
in 1886-7 ; 3,466,024 dols. in 1885-6 ; and 3,032,584 
in 1884-5. 

Mopern Watcn D1ats. 

Wherever watchesare made by hand, the enamelled 
copper which serves as a dial is carefully painted 
with the figures and divisions by very small camel’s 
hair brushes ; and the laying on of the pigment is 


On| purely a matter of skill, in which the delicacy of 


the human hand and vision, aided by suitable mag- 
nifying glasses, enables the divisions to be painted 
with wonderful accuracy, and the names to be added 
in letters of almost microscopical size. The dials of 
the modern machine-made watch are just as deli- 
cate and elaborate, and are produced very rapidly 
by mechanical processes which enable the pigment 
to be transferred from an engraved plate to the 
blank watch dial. First a steel plate is engraved 


with the various figures and lines which are desired 
on the watch dial. and then a copy is taken of this 
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steel plate by a wax matrix, on which copper is 
deposited by the electrotype process ; the copper 
slectrotype on being removed is a duplicate of the 
first engraved plate. The pigment is laid on this 
copper electrotype, ready for the colouring matter 
remaining in the depression, similar to the original 
method of copper or steel plate printing. Then a 
thin coat of collodion is laid on the copper, and 
evenly distributed by the centrifugal force, when 
the copper is revolved. A piece of paper being laid 
upon the collodion before it is entirely dry adheres 
to it, and on removing the paper, it brings the 
collodion with it, and the pigment, adhering to 
the collodion, furnishes a negative of the engraving 
on the paper. This paper is then laid upon a blank 
watch dial and slowly pressed upon it, and then 
placed in a furnace, where the heat destroys the 
paper and the collodion, and causes the pig- 
ment to penetrate the enamel. In this manner 
the most delicate and elaborate markings can be 
readily transferred to watch dials, various colours 
being used when desired. This work, however, is 
financially applicable only where large quantities of 
watches are made in uniform manner, and there 
is still a demand for the delicate artistic work 
necessary for painting and marking watch dials, 
The very cheap watches which are advertised so 
generally for children’s use, have dials made by 
printing on enamelled paper in large quantities, 
and they are cut out to suit. 








THE P, AND 0. COMPANY’S STEAMER 
‘* PENINSULAR.” 

Tue Peninsular and Oriental Steamship Company 
have just had added to their fleet a screw steamer 
built and engined by Messrs. Caird and Co. at Greenock, 
on the Clyde, and she will sail from London on her 
first voyage to Bombay and other Indian ports about 
December 7. It is possible that she may yet be placed 
on the Australian trade. The vessel is named Penin- 
sular, and a companion steamer, contracted for at the 
same time and to be launched in December, will be 
called Oriental. They are not so large as the ‘‘ Jubilee 
steamers”—Victoria and Britannia—built last year, 
and differ from them in some respects. Unlike them 
they have neither poop nor forecastle, and there is a 
bulwark instead of rails on the upper deck. There is 
only one funnel and three masts, 4 ona rigged. The 
internal arrangements, too, are different. The machi- 
nery is practically of the same type, although not so 
powerful. They are triple-expansion engines, the 
diameters of the cylinders being 38 in., 594 in., and 
96 in. respectively, with a piston stroke of 5 ft. 6 in. 
Steam is supplied from three double-ended and two 
single-ended Salers, having in all twenty-four fur- 
naces, and they all work to a pressure of 150 lb. to the 
square inch, The three larger boilers are placed 
abreast, and the two single-ended forward and aft. 
Messrs. J. and G. Weir’s gear is fitted on board. 
When on a trial cruise in the Firth of Clyde on Sep- 
tember 21, no run was made on the measured mile, 
the superintendents of the company of owners being 
satisfied with the performance of the engines in 
general steaming. They worked very smoothly. The 
deep-sea speed is to be 16 knots per hour. 

The Peninsular is built on fine lines with a straight 
stem and elliptical stern. The length is 410 ft., the 
breadth 48 ft., and depth 36ft., the gross tonnage 
being 5500 tons. The loaded draught is 25 ft., and the 
displacement is 9000 tons, with a deadweight carrying 
capacity of over 4000 tons. The total capacity avail- 
alte for cargo is 220,000 cubic feet. She is built of 
Siemens steel, her beams being of the Butterly patent 
section. She accords with Lloyd’s rules for the 100 Al 
spar-deck class, has a Board of Trade certificate, and 
complies with the requirements of armed cruisers. 
Her four decks are of steel, the upper deck being 
strengthened for gun platforms. She is divided by 
eight water-tight bulkheads, all extending to the spar 
deck, and so designed that, with any two compart- 
ments filled, the steamer would still be seaworthy. 
The deck-houses are double-topped, built of steel, with 
16 in. brass scuttles. 

The deck machinery is very complete. The steering 
gear isthat of Messrs. Muir and Caldwell, Glasgow, 
and is placed immediately abaft the engine-house, with 
which there is direct communication. The chain is 
laid outside the bulwarks. There is an auxiliary 
rudder for use in the Suez Canal. In place of the 
ordinary cat; and fish davit a speoial crane is fitted for 
working the anchor, The windlass is by Messrs. 
Emerson and Walker. An installation of hydraulic 
plant has been placed on board, including nine der- 
ricks, a windlass, and a capstan, by Sir W. G. Arm- 
strong, Mitchell, and Co., Newcastle-on-Tyne. There 
are several of Lilley’s compasses aud two of Sir 
William Thomson’s, and his patent sounder. Precau- 
tions have been taken to prevent an outbreak of fire, 
there being fire-extinguishing pipes connected with a 





werful pump, in addition to portable engines. 

hroughout the ship, too, there is a good system of 
bilge suctions in connection with the main engines, 
donkey, and Tangye pump. Stone’s patent pumps are 
also on board, There are ten lifeboats, including a 
steam launch, capable of steaming 10 knots an hour, six 
ordinary lifeboats carried on Captain Andrew’s plan on 
the rail on the hurricane deck, two cutters, and a gig, 
all fitted with patent disengaging gear. 

The passenger accommodation is principally on the 
main deck below the spar deck. Provision is made 
for 180 first-class and 32 second-class. The dining 
saloon is situated aft. It isin the form ofa. The 

art which is athwartship is the larger, being 40 ft. 

road and 46 ft. long. The section running longitu- 
dinally, goes practically to the stern of the ship. It is 
60 ft. long and 14 ft. broad. It was originally in- 
tended to leave the whole saloon without any partition ; 
but the rules of the Admiralty for armed cruisers 
necessitated a water-tight bulkhead where the one 
section parts from the other at right angles. Water- 
tight, doors are fitted on either side, a piano being 
placed between. The bulkhead doors slide into re- 
cesses, and these are covered with oak, to harmonise 
with the decorations ; a few minutes’ work, however, is 
sufficient to enable the ship to be prepared for cruising 
purposes. In the two saloons there is accommoda- 
tion for dining the full number of passengers. On the 
port and starboard sides of the after part of the saloon 
are ranged state rooms. The music room is at the 
top of the large stairway leading to the dining saloon. 
It has windows on the side of a large cupola looking 
down on the main saloon, giving a height of 26 ft. from 
floor to ceiling of saloon. The smoking-room, an apart- 
ment 22 ft. square, stands alone on the spar deck. It has 
large skylights, and sixteen of Stone’s patent scuttles. 
The decorations of the public rooms are chaste and 
artistic. The wood used throughout is solid oak, a 
nicely panelled oak dado 44 ft., with a Tynecastle 
ta’ “e of Californian grey ground, relieved with 
gold. The lounges, settles, and chairs are upholstered 
in moquette. They have reversible seats and backs, 
one side with cane bottoms for use in warm climates, 
and the other stuffed as usual. This the P. and O. 
Company have found to be an arrangement which 
affords comfort to the passengers. The main saloon is 
lighted principally by means of the cupola already 
referred to. The top of the cupola is of delicately 
tinted stained glass. In addition to the first-class 
state rooms in the extreme after end of the ship, there 
are state rooms ranged along port and starboard sides 
of the steamer, having entrance from a corridor ex- 
tending for the greater part of the length of the vessel, 
and to this ventilation is admitted through Skead sky- 
lights to hurricane deck, These rooms are occupied 
partly by first-class passengers and partly by the 
engineers, medical officer, and petty officers of the 
ship, the captain and chief officers’ rooms being on 
the hurricane deck, as also the chart room. The 
second-class passengers are accommodated in the fore 
part of the spar deck forward of the boiler casings. 
The dining saloon is 46 ft. long and 26 ft. broad. 
The state rooms adjoin. There is very little difference 
between the first and second-class state rooms.. They 
are all fitted with Crosbey’s patent beds 6 ft. 3 in. by 
24 ft. wide with reversible rails. They can be folded 
up. The furnishing is most complete and convenient, 
The ventilation has been very carefully attended to. 
All the first-class and the great majority of the second- 
class state rooms are on the side of the ship, with two 
or more large port-holes through which light and 
ventilation are admitted. The installation of electric 
light is by Siemens. There is an incandescent lamp in 
every room, and with those in the public rooms and for 
working the cargo, they will number 400. Twosearch 
lights are provided for use in the Suez Canal. © The 
vessel is fitted with very complete refrigerating 
chambers and engines. The fresh water tanks will 
hold 30,000 gallons. 

The Peninsular is the fifty-third vessel of the P. 
and O. fleet, and it is interesting to note that Messrs. 
Caird and Co. have built for them within the last 
fifteen years, vessels aggregating over 135,000 tons. 
At the present time, in addition to the Oriental, they 
have four cargo steamers for the P. and O. Company, 
totalling 13,500 tons, in addition to several other 
vessels of varied types for other companies. 








BESSEMER STEEL TYRES. 

Ar the fourth ordinary meeting of the session of the 
Institution of Civil Engineers on Tuesday, December 4, 
the President, Sir George B. Bruce, being in the chair, a 
paper was read on *‘ The Influence of Chemical Composi- 
tion on the Strength of Bessemer Steel Tyres,” by Mr. J. 
Oliver Arnold, F.C.S. 

The author observed that there was a growing ten- 
dency amongst engineers to specify for tyres steel 
possessing a high resistance to tension. is was con- 
ducive to economy in wear ; but it was doubtful whether 
such material was not more liable to sudden fracture than 
a more ductile, if less durable, steel. The chemical com- 
position necessary to obtain high tensile strain, together 
with high elongation, was such as to render steel liable to 
molecular changes, which doubtless produced disastrous 





results. The author submitted the data upon which he 
based this conclusion. The question was rendered in- 
tricate by the fact that steel was a complex body, and 
that the influences of its elements upon each other, with 
reference to physical effect, had hitherto defied all 
attempts to reduce them to formulas; also by the diffi- 
culty of insuring in } anaes of steel, identical in composi- 
tion, a uniform and constant molecular structure. In 
addition to the iron, the percentage of chemical composi- 
tion of normal tyre steel was, approximately, carbon, 0.28; 
silicon, 0.07; manganese, 1.25; sulphur, 0.08; phos- 
phorus, 0.08. A test-piéce, 2in. parallel and 0.564 in. 
in diameter, 0.25in. ai planed out of a tyre possessing 
the above analysis, would giveon an average the following 
mechanical results, the figures being calculated on the 
original dimensions : Maximum tensile strain, 37 tons per 
square inch; elongation, 26 per cent. ; reduction of area, 
47 per cent.; and fracture, grey granular, with silky 
edges ; shape, convex and concave. Such a tyre, with an 
inside diameter of 2 ft. 8 in. and a sectional area of 11 in., 
would behave under the falling weight test in a manner 
indicated by the subjoined figures, the weight of the tup 
being 22 cwt. 
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The falling weight test might have been continued until 
the tyre was doubled up. Such a tyre was adapted to 
fulfil all requirements, except that it wore out in time. It 
was little liable to molecular change under sudden heavy 
and repeated shocks. In emer tyre steel the carbon 
should lie between the limits of 0.25 and 0.32 per cent, 
High silicon in Bessemer steel was due either to under- 
blowing or to an impure manganiferous addition, and 0.2 
per cent. was adangerous amount in atyre. High phos- 
phorus was due to the use of originally impure pig iron, and 
0.15 per cent. was dangerous. High sulphur might be due 
either to impure pig irons or to inferior cupola coke. This 
element, though not so influential as silicon and phosphorus, 
should, nevertheless, be kept as low as possible. An abnor- 
mal proportion of silicon or of phosphorus in a tyre produced 
brittleness. All three elements were impurities, to be 
kept low. Suppose that it was desired to increase the 
tensile strain of a normal tyre 5 tons, that was to 42 tons 
per square inch, and at the same time to obtain without 
rupture the normal deflection of 2 in. per foot of inside 
diameter, under the falling weight; such a result could 
not be safely obtained by an increase of carbon, because 
the additional roar of this element would render 
the tyre liable to break under the falling weight test, 
befora the necessary deflection had been obtained ; there- 
fore the manganese must be increased. Steel was made, 
having the following composition per cent.: Carbon, 
0.25; silicon, 0.03; manganese, 1.75; sulphur, 0.12; 
phosphorus, 0.11. An ingot of this steel was hammered 
into a 4-in. bloom ; the bloom was then rolled down into a 
bar, 14 in. square, from which four test-pieces were turned, 
which yielded the following results: Mean maximum 
strain per square inch, 42.1 tons ; mean elongation, 18.0 
per cent. ; mean reduction of area, 26.3 per cent. The 
mean result of the tests on many tyres practically iden- 
tical in composition, 2ft. Sin. inside diameter, and 
having a sectional area of 11lin., the weight of the tup 
being 22 cwt., was— 
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So far the conclusions to be drawn were that an increase 
of manganese produced an increase of hardness, whilst 
at the same time the tyre was sufficiently tough under the 





impact of the falling weight. The addition of 0.5 per 
cent. of manganese to the normal tyre raised the strain 
supported from 37 to 42 tons per square inch, reduced 
the elongation from 26 to 18 per cent., decreased the re- 
duction of area from 48 to 26 per cent., and required an 
additional 154 foot-tons to produce equal deflection. 
The life of a tyre possessing a tensible strain of 42 
tons was longer than that of one breaking under 
tension at 37 tons per square inch; but the former 
steel was much more sensitive to the influences, rate 
of cooling, shocks, and vibration, which converted 
steel from a tough substance, yielding under tension 
@ grey granular Restate: to a brittle material present- 
ing a fracture consisting of bright crystals. To obtain 
such a result as a breaking strain of nearly 50 tons, the 
necessary ee of manganese would be about 2.5 per 
cent. No steelmaker would risk the inevitable brittle- 
ness of such a metallurgical deformity ; therefore the aid 
of chromium had been invoked. It had been found that 
chromium, added in small greptle, raised the tensile 
strain of steel in a remarkable degree, without serious] 
diminishing the ductility ; but that when added in a hig’ 
proportion it induced brittleness. The analysis of tyre 
steel required to stand a strain of at least 48 tons per 
square inch was—carbon, 0.28 percent. ; chromium, 0.42 ; 
manganese, 1.54 ; silicon, 0.08 ; sulphur, 0.10 ; phosphorus, 
0.09. A test-piece, prepared by hammering a 14-in. 
square ingot down to 1} in. square, was turned to 2 in. 
parallel, 0.564 in. in diameter, and 0.25 in. area, yielded 
the following results: Maximum tensile strain, 49.8 tons 
per square inch ; elongation, 15 per cent.; reduction of 
area, 26 per cent. ; fracture, flat, and finely crystalline. 
A tyre 2 ft. Sin. inside diameter, and of 11 in. sectional 
area, behaved thus under a falling weight of 22 cwt. : 
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A test-piece 2in. parallel, 0564 in. in diameter, and 
0.25in. area, planed out of the broken tyre, gave the fol- 
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lowing results: Maximum strain, 47.7 tons per square 
inch ; elongation, 3 per cent. ; reduction of area, 6.4 per 
cent. ; fracture, large crystals. The molecular change set 
up by the shock and vibration of the falling weight was 
thus indicated most clearly. Tyres with a strain of 50 
tons per square inch, together with great strength under 
the drop test, were very uncertain. The mean of four 
closely-agreeing tests, from pieces planed from various 
parts of the punished tyre, of similar dimensions to-the 
above, gave: Maximum strain, 46.2 tons per square 
inch ; elongation, 207 per cent. ; reduction of area, 45.7 
per cent. ; fracture, granular. Thus annealing raised the 
ductility of steel, and caused a molecular arrangement 
capable of great resistance to alteration under vibration 
and shocks. The influence of slow cooling, on the arrange- 
ment of the molecules into a form capable of resistance to 
rupture under shocks, was then indicated in a tabular 
form; also the liability of high strain tyres to assume a 
brittle crystalline structure, instead of the arrangement 
of interlaced molecules so conducive to ductility ; and the 
loss of ductility resulting from the presence of too much 
chromium. The well-known fact that the amount of work 
put upon steel had a marked relation to the molecular 
structure, and consequently to the ductility of the 
material, was then illustrated experimentally. Specifica- 
tions were sometimes drawn up requiring a certain per- 
centage of elongation, but failing to specify the length of 
the test-piece to which such percentage referred. The 
effect of varying lengths and diameters of test-pieces, on 
the results obtained, was exemplified in a series of trials. 
An ingot 14 in. square was hammered down to a 4-in. 
bloom. The bloom was then rolled into a bar 1} in. 
square. From this bar twenty test-pieces were turned. 
The results, summarised in tabular form, were: 
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‘The analysis of the steel bar from which the test-pieces 
were turned, indicated the following percentage composi- 
tion: Carbon, 0.27; chromium, 0.26; manganese, 1.69; 
silicon, 0.04; sulphur, 0.12; phosphorus, 0.11. From 
these tests the author inferred that so sensitive was high- 
strain steel to physical change that it was impossible to 
get even in one bar homogeneous molecular structure. 
Mean results showed that the length of a test-piece did 
not affect the strain or reduction of area; that if the 
elongation yielded by a 2-in. test-piece=100 roughly, then 
that by a6-in.=80, and by a 10-in.=60 ; that a test-piece 
of large area gave a lower strain and higher elongation 
than one of small area. It was worthy of remark that 
the elongation obtained on a 2-in. test-piece marked at 
eight equal intervals, in order to ascertain the distri- 
bution of the elongation, showed that this was less 
in those parts distant from lines of fracture. The 
engineer held that a certain resistance to rupture under 
a falling weight, together with certain results obtained 
on the tensile testing machine, formed a criterion of 
the capacity of tyres to meet strains when at work. 
This, pe true in the majority of cases, had never 
been exhaustively proved. When the fracture of an 
axle or a tyre led to some fatal disaster, the engineer 
was to some extent called before the bar of public opinion 
to account for the accident. In such cases his explana- 
tion that the breakage was due to an “original but in- 


visible flaw” had become proverbial. An analysis and a|},, 


tensile test of the broken article had been made, and the 
results obtained had thrown no light on the matter. But 
the important question with regard to the mechanical 
test arose— Was the test-piece planed from the immediate 
vicinity of the fracture? The author had obtained data 
which proved that injurious molecular change might be 
very local. Returning to the question as to how far the 
tests to which tyres were subjected before leaving the 
makers’ works indicated their fitness to meet strains and 
vibrations, he suggested an investigation upon the follow- 
ing lines: At the works let tyres be selected from groups 
made from the same blows, each group being marked 
with a distinctive stamp. Let representative tyres from 
each group be subjected to exhaustive chemical and 
mechanical tests. Let the exact mechanical treatment 
from ingot to finished wheel be faithfully recorded. 
When the life of one of these tyres was finished, either 
from breakage or in the natural course, let the chemical 
and the mechanical tests be repeated. Such a series of 
tests would indicate whether the influences, encountered 
by a tyre, were such as to bring about molecular change. 
Fri would also show the chemical composition and the 
mechanical treatment most conducive to injurious mole- 
cular rearrangement, and those most likely to retain a 
permanently tough molecular structure. Finally, the 
author referred to the hardening of steel generally, and 
the effects of molecular changes of steel. 





Oraco Harsour.—Works which the Otago Harbour 
Board have carried on at the heads have had a beneficial 
result in removing a bar at the entrance, which has had 


hitherto a prejudicial effect on the port. The depth of | fitted 
water on the bar is now 23 ft. at low water, so that large 
steamers can leave the port fully loaded at high water. 
There is a shallow patch in one place in the lower channel 
which appears to have shoaled to some extent of late, but 
oo Harbour Board is about to take steps to dredge this 
place. 








CIVIL ENGINEERS IN INDIA. 
To THE Eprtor oF ENGINEERING. 

Srr,—The statement annexed to ‘‘C. E.’s” letterin your 
issue of 16th inst., shows that the Government of India 
have placed civil engineers under serious disadvantages as 
compared with Royal Engineers, both being employed on 
similar work. 

The grievances that most require redress are three in 
number. 

1. That all service whether on duty or on leave should 
count for pension. Leave is given under fixed rules, and 
is granted because the climate requires that most Kuro- 
peans should take leave for health’s sake ; it is part of the 
conditions of their employment, and as such should all 
count as part of their service towards pension. It is, more- 
over, to the advantage of Government that their engineers 
should frequently visit Europe in order that they may 
keep abreast of modern engineering practice and avoid 
dropping too deeply into the slough of red tape and official 
sg The present system distinctly discourages fur- 

ough. 

2. Payment of furlough allowances in sterling. The 
present system is payment of half salary remitted at the 
official rate of exchange. What is asked is that minimum 
sterling allowances be fixed as with Royal Engineers. 
The effects of the present system may be exemplified by 
a personal case. A civil engineer returned on leave about 
six years ago when exchange was 1s, 8d. per rupee, he 
returned to India, and this year again was obliged to take 
furlough (both times through sickness). In the interval 
he was promoted and his salary increased by 1800 rupees 
perannum. Yet his half-pay this year with exchange at 
1s. 5d. is not 10. more than it was in 1882. If he had 
been in the Royal Engineers he would on both occasions 
have drawn from 150/. to 160/. more than he has done. 

3. Pensions fixed in sterling. At present pensions to 
civil engineers are fixed in rupees ; no civil engineer who 
will be dependent on his pension for his income can afford 
to retire as he has no certainty of the value of his pension, 
and is therefore obliged to remain in the service until 
forced by the rules to retire. Take the case of a man 
forced to retire in 1876 on a pension of 4000 rupees, worth 
then about 3667. per annum; the same man would only 
receive this year about 288/., a reduction of 78. per 
annum, when he is probably sixty-seven years of age, 
and unable to supplement his income in any way. It is 
probable the rupee may shortly be only worth 1s., when 
the pension in this case would be only 200/., an utterly 
inadequate sum. We ask that the pensions of 4000 
rupees and 5000 rupees be altered into 400/. and 5007. It 
is not fair that the loss by exchange should be borne 
by civil engineers when Royal Engineers, the civil and 
medical services, and others in the same employ are not 
made to bear this burden, but have their pensions fixed 
in sterling. All members of the department should assist 
the efforts being made to attain these objects, and we 
confidently appeal to civil engineers at home to give all 
the Parliamentary influence possible to obtain justice 
for their profession in the service of the Government of 
India. ae 








GOVERNORS FOR MARINE ENGINES. 
To THE Epitor or ENGINEERING. 

Srr,—I am not disposed to agree with your correspon- 
dent ‘* Verax” on this subject. . In the first place, I am 
not aware that there have been any “ apparently inex- 
plicable and unfortunately repeated failures,” at any rate 
in ‘‘well-designed and well-made machinery.” The 
breakdowns in the Royal Navy, at all events, have been 
occasioned by faults of design and construction against 
which “our old and valued friend, the governor,” would 
have been powerless if he had been there. The truth is 
that it is only in vessels of light draught that racing is to 
dreaded, and it is only in them that a governor is any- 
thing but a needless complication. The engines of the 
Benbow are not likely to race, though those of the Sandfly 
undoubtedly are. In one corvette of 2000 tons that I am 
acquainted with the governor was never once used during 
a four years’ commission on a station where some of the 
heaviest seas in the world are met with. 

Your obedient servant, 

London, November 29, 1888, TYNESIDE. 


To THE EpIToR OF ENGINEERING. 

Srr,—The subject of fitting governors to triple-expan- 
sion three-crank engines on board vessels has been started 
by your correspondent “‘ Verax” in your issue of November 
23, and advocated by him. As this is a subject of con- 
siderable importance to those interested, perhaps you will 
pardon me giving some opinions, although different from 
your correspondent. The necessity of controlling com- 
pound two-crank engines compelled me to adopt throttle 
valves in main steam pipe and in exhaust pipe to con- 
denser, both being connected to a powerful steam governor. 
This arrangement allowed the vessels to be driven full 
speed with perfect safety in all weathers, and at the same 
time kept the engines entirely under control without 
manual labour. I do this the governor was kept in first- 
class order, and was 100 per cent. more powerful than 
usually made for the work done. The first steamers 
I had built with triple-expansion three-crank engines were 
fitted with steam governors, and for years have been 
running in all eoathers loaded and light, and never once 
have those governors been connected to throttle valves, 
The vessels I have got built since have no governors 
, as I find they are not required with triple-expansion 
three-crank engines. When a vessel fitted with com- 
pound two-crank engines buries her stern in the sea the 
revolutions of engines are reduced considerably, and when 
the sea leaves the stern the engines make the race from 
the reduced speed. The vessels fitted with triple-expan- 
sion engines working on three cranks when under the 











same conditions have a uniform speed of engines, and 
any acceleration of speed is started from the normal revo- 
lutions of engines, showing little or no race, 

It is needless to reply to your correspondent of Novem- 
ber 30, signing himeett “G. B. R.” He does well in 
telling your readers that lately he was a third engineer of 
22,000 horse-power engines. As the vessel has not yet 
been built for the merchant service to indicate this power, 
doubtless he refers to a warship, so that his experience 
is not to be wondered at; but if he means the vessel 
lately put on the North Atlantic trade, which up to the 
present has not broken the record, he may be one of the 
many thirds on board, and if so he has made a mistake of 
indicated horse-power to the extent of 25 per cent. 
Probably this is near enough for his purpose. 

I remain, your obedient servant, 

Glasgow, December 3, 1888. SHIPOWNER. 








COLLISIONS AT SEA—SHIPS’ LIGHTS. 
To THE Epitor oF ENGINEERING. 

Sir,—Mr, de Michele, in his letter which appeared in 
your issue of November 16, page 489, agrees with the 
suggestion I have made as to the necessity for carrying 
all three lights in one vertical plane, but he makes certain 
further suggestions which, however desirable from the 
point of view of abstract science, appear to me to be 
attended with practical difficulties likely to preclude 
their adoption, and I also think it very undesirable to 
hamper my proposal to compel the adoption of an uniform 
system of carrying the present lights with more than such 
system absolutely requires. 

Mr. de Michele suggests that the lights should be 
carried at a given distance from the stern in all ships, and 
that the side lights should be at an uniform distance apart 
in all ships (the object of this latter proposal being, I 
assume, to aid in the judgment of distances of a ship from 
an observer). Now it is obvious that if a hard-and-fast 
rule of this kind is to be of real use it must be applicable 
to all vessels. The “‘ vertical plane” system is onateaha to 
all vessels from open launches to the City of Rome, but I 
doubt if this can be said of Mr. de Michele’s proposal, 
for the total length of the 200 or 300-ton coaster from stem 
to stern does not greatly exceed the distance between the 
stem and foremast of an Atlantic liner. 

According to this proposal it would be necessary to 
compel the small vessel to carry her lights far aft, or else 
for the big vessel to carry them right in her bow (to suit 
the short distance obtainable between stem and foremast 
in the small vessel). 

It will scarcely be denied that the side lights should be 
the full width of the ship, or nearly that width apart, but 
as a vessel’s full width is not right in her bow, they would 
have to be projected horizontally in some way, a very 
undesirable arrangement, and in the case of Mr. de 
Michele’s second proposal, that of uniform distance, there 
are insuperable difficulties in carrying on a coaster, with 
a beam of 18 ft. to 20 ft., lights at the same distance apart 
as would be necessary in vessels having a beam of 48 ft. ; 
therefore I fear that, however desirable uniformity of 
distance of side lights may be from what may be called the 
navigation point of view, the practical difficulty of pro- 
jecting side lights some 14 ft. horizontally in the case of 
small vessels renders such a proposal an im ibility. 
The stern light ought undoubtedly to indicate the position 
of aship’s stern, but except when coming in and out of 
docks it is surely not the practice to make intentionally 
such close shaves, that the position of this light to a 
few feet would make any difference. 

Captain Bayford in his letter which appeared in your 
issue of November 23rd, page 515, ‘‘ hopes that this corre- 
spondence will not expire in mere repartee ;” this hope I 
share with him. In answer to his queries I may say that 
I would carry the side lights in towers abreast of the 
masthead light and at such an elevation that they 
should form with the masthead light an equilateral 
triangle. The towers would come up through the fore 
rigging, or in the case of vessels already fitted with light 
towers at the back of the forecastle, and forward of the 
furemast, the masthead light could be shifted forward to 
the vertical plane of the side lights and carried either 
a boom from the mast if the distance is short or by a smail 
removable mast put up for the purpose in the right posi- 
tion. 

In this way any existing system of lamp rooms under 
the forecastle head need not be altered, although for that 
matter each tower might form a lamp room, but by the 
methods I have suggested the desired effect could be 
obtained without altering existing lamp towers in vessels 
already built. As to what I may hope to induce the 
“* cargo-boat owner to do in the way of expense,” I may 
say that I do not believe the extra cost of towers instead 
of wooden screens need exceed 50/. when building a shi 
and the cost of adding towers to an existing vessel would 
be small. In the case of vessels which under any circum- 
stances would be provided with towers, the extra cost is 
merely that of providing for the spacing out, by means of 
a yoke, two shrouds in the rigging to enable the tower to 
pass up through. 

The question of how to see from the bridge if the lights 
are burning can be dealt with by a small peep-hole pro- 
vided with a lens throwing parallel rays, which would 
be visible from one point only on the bridge. How to 
deal with the ‘‘ clew of the foresail” I must leave to sailors, 
who, it seems to me, would not eet the foresail in a steamer 
at such time when the wind was so nearly ahead as to 
cause the sail to flap. With any moderate length of sheet 
I should say the blocks would be well below the level of 
the lights. 

Captain Bayford appears to have set a trap for the 
unwary in asking “ How the lights are to be put out?” 
and had I not once seen learned counsel, witnesses, and 
commissioner (in an important collision case) fogging one 
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another by the use of this expression, I might perhaps 
have replied, ‘‘Why, blown out, of course,” or turned 
down, or put out with the snuffers or an extinguisher ; 
but in the mouth of sailors the expression “‘ Put out a 
light,” means lighting and hanging out a lamp, My 
answer then is to ‘‘ put them out” in the usual manner 
adopted in light towers. 

our contemporary ‘‘ Fairplay,” in its weekly list of 
casualties from November 19 to 27 last, gives twenty 
collisions involving damage to'forty vessels, and the sink- 
ing of the Irene and Vauxhall. These are the reported 
collisions only, and of course take no notico of vessels 
which collide leaving no survivor, neither do they include 
the narrow escapes which do not find their way into the 
log. With such figures which represent an average week’s 
collisions, the importance of eliminating one of the ele- 
ments of danger cannot be overrated. 

I am, Sir, your obedient servant, 
STEPHEN Harpine Terry. 
Member Inst. Mechanical Engineers ; 
Assoc. Inst. Naval Architects. 





ENERGY. 
To THe Eprror or ENGINEERING. 

Sir,—In reply to Mr. Graham’s letter in your last 
issue, he says that according to my theory there should 
be more heat developed in a bearing when lubricated 
owing to the greater specific resistance of the oil. But he 
does not consider that by lubricating a bearing less power 
is lost, and, as the amount of electricity generated must 
of necessity vary with that power lost, there is less elec- 
tricity produced to heat the bearing. This may be very 
simply shown by oiling the rubber of an ordinary frictional 
electric machine. Mr. 3raham also says: ‘‘ We know 
that the electrical resistance of steel shafts and brass 
bearings is very low, and yet we are to believe that this 


is the cause of all the heating in the journal.” I will now| q 


show how my theory explains this matter, To begin 
with, there is a little power lost which is converted 
through friction into electricity, which flows through the 
metal, raising the temperature but a very small degree, 
and (according to the law that the resistance of metal 
varies with the temperature) increasing the electrical 
resistance at the same time. Also the metal bearing 
expands because of the increase of heat, which expansion 
may be very little; but is enough to increase the loss of 
power (presuming the bearing to be bolted down suf- 
ficiently to prevent outward expansion), again causing an 
amount of electricity to be generated greater than at 
first, which meeting with increased resistance causes 
moré heat. And so the process goes on until either the 
engine is galled, or when the bearing is not bolted so tight, 
a point is reached at which heat is radiated as fast as the 
electricity produces it. 

Mr. Graham hints that I have not sufficiently studied 
this ee but if he had given as much thought to it as 
I have, I do not think he would have put it on one side 
so hastily. Although he ridicules my theory so much 
he does not raise a single valid objection. 

Yours truly, 

Birmingham, J, ASHFORD, 

THE LOCOMOTIVE QUESTION IN NEW 

SOUTH WALES. 
To THE Enrtor or ENGINEERING. 

Str,—I don’t propose on this occasion to go closely 
into the various points raised by ‘‘ Colonial” in his letter 
published in your paper of November 23, and which may 
possibly be taken up by abler hands. 

One cannot, however, help remarking on the simplicity 
with which “Colonial” enters upon a defence of his 
friend Mr, Midelton in this matter, apparently quito 
oblivious to the fact that his defence of Mr. Midelton is an 
attack upon Mr. Scott, and that to this attack Mr. Scott's 
‘many friends in this country” (using ‘‘ Colonial’s” ex- 
pression in regard to Mr, Midelton) may not unnaturally 
reply, For, having seen the whole of the public docu- 
ments published by order of the Legislative Assembly of 
the colony in reference to this matter, I am in a position 
to say that a ‘‘coach and four” can be run through 
** Oolonial’s” case in general, and his arguments in parti- 
cular, with the greatest ease. 

For the present I shall content myself with saying that, 
as a friend of Mr. Scott, 1 should like very much if 
**Colonial” would be good enough to state on what 
authority he makes the assertion in the last but one para- 
graph of his letter, namely, that the ‘‘splendid” sho 
and running sheds at Eveleigh were “ built to his (ute 
Midelton’s) design,” and *‘‘ prove”—according to ‘* Colo- 
nial’s” assertion—‘“‘ that gentleman’s training and ability 
to be all that is needed for the high office he now holds.” 
The public documents do not give grounds for any such 
statement. Moreover, it is entirely out of the usual order 
of things for a subordinate to clain:-—either by himself or 
by the proxy of his ‘'friends”--without the clearest 
proof, the credit for work done under the charge and 
responsibility of his superior, and Mr. Midelton was the 
subordinate of Mr. Scott in this matter. Besides, I have 
it on authority quite as good as any that ‘‘Colonial” can 
produce, that Mr. Midelton is not entitled to the credit of 
the general design of the Eveleigh workshops and sheds, 
although, as a draughtsman in the first instance, and sub- 
sequently as shop foreman or inspector, he may be credited 
with carrying out some of the minor details. 


Yours truly, 
December 3, 1888. 





One wHo Knows, 








Frecr’s Hanp-Powrr Drititinc Macuing.—In de- 
scribing this machine in our last issue, we omitted to 
point out that the combined table and vice when closed 
od rotated in the same way as the table of the common 
machine. 





LAUNCHES AND TRIAL TRIPS. 

On the 22nd ult. the new s.s. Humber went an official 
trial trip at the measured mile off Hartlepool. This vessel 
was built by Messrs. W. Gray and Co., to the order of 
the Mercantile Steamship Company, of London, and is 
fitted with triple-expansion engines by the Central Marine 
Engineering Company, West Hartlepool. Her engines 
are of the size designated by the builders, 1000 indicated 
horse-power, and are supplied with steam from two extra 
large single-ended steel boilers working at 150 lb. per 
square inch, fitted with Brown’s patent ribbed flues. On 
the day of the trial she was carrying 3100 tons deadweight 
on a draught of 19 ft. 74 in. forward and 21 ft. 14 in aft. 
A mean speed of over 105 knots was attained. This vessel, 
both in ship and engine departments, has been built under 
the personal superintendence of Mr. Terrot Glover, of 
Sunderland. 


The Stanley, a steel screw steamer built by the Fair- 
field Shipbuilding and Engineering Company for the 
Canadian Government, went on her speed trials on the 
Clyde on Saturday last. The vessel, which is 200ft. 
long between perpendiculars, 32 ft. extreme breadth, and 
20 ft. 3in. depth moulded, has a gross tonnage of about 
1000 tons. The design of the vessel is somewhat unique, 
the chief feature being the facilities’ provided for 
enabling her to break through the ice on the Canadian 
coast, on which she is to trade, between Prince Edward 
Island and the main land. We, however, described the 
vessel in our issue of October 19, and it is only necessary 
now to refer to the engines. They are of the triple- 
expansion type, with three inverted cylinders, the dia- 
meter of these being 24 in., 40in., and 63 in. respectively, 
with a piston stroke of 3ft.6in. The shafting is built of steel 
made by Messrs. John Brown and Co., Sheffield. Steam 
is supplied by two double-ended boilers, each 12 ft. 3in, in 
iameter and 16 ft. long. In each boiler there are four of 
Brown’s ribbed furnaces and the working pressure is 
160 lb. to the square inch. On trial the vessel was fully 
laden. The power developed by the engines was 2500 
and the speed of the vessel was 15.06 knots per hour. The 
weather was very stormy. Captain McElhinney, the 
Government representative, who has superintended the 
building of the steamer, expressed his satisfaction at the 
performance, the speed exceeding the guaranteed rate. 


On Saturday, the 24th ult., the new s.s, Persian Prince, 
270 ft. by 40 ft. by 21 ft., which has been built by Messrs. 
Craig, Taylor, and Co., of Stockton-on-Tees, for Messrs. 
Jas. Knott and Co.’s Prince line, was taken out on trial 
trip off the Tyne. Her engines are of 185 indicated 
horse-power, constructed by Messrs. Westgarth, English, 
and Co., of Middlesbrough, the cylinders being 22in., 
35in., and 57in. by 39in. stroke. The vessel is fitted 
with all the latest improvements and the trial was satis- 
factory to all on board. 


The Lady Martin, a steel screw steamer built by 
Messrs, Workman, Clarke, and Co., Belfast, and engined 
by Messrs. Dunsmuir and Jackson, Govan, Glasgow, went 
on her speed trials on the Clyde on Thursday, the 29th 
ult, The vessel is owned by the British and Irish Steam 
Packet Company, Dublin, She is 270 ft. long between 
perpendiculars, 34 ft. breadth moulded, and 16 ft. 6 in. 
depth of hold. Her propelling machinery consists of a set 
of triple-expansion engines, the cylinders being 24 in., 
39 in., and 64in, in diameter, with a piston stroke of 
45 in. There is a piston valve fitted to high-pressure 
cylinder and double-ported slide valves to low pressure. 

he diameter of air pump, which is single-acting, is 24 in. ; 
of circulating, which is double-acting, 124 in. ; of two 
feed pumps, which have brass plungers, 34 in. ; of two 
bilge pumps, 34 in. ; and the stroke of each of these is 
21in. They are all worked off intermediate engine. The 
diameter of the crankshaft is 12 in., and the propeller, 
which has four loose blades, is 13 ft. 6 in, in diameter and 
21 ft. pitch. The boilers are two in number, double-ended, 
built of steel, and have four furnaces with Fox’s flues, 
3ft.5in. mean diameter. The total heating surface is 
4140 square feet, and the grate surface is 152 square feet. 
The cooling surface in the condenser is 2145 square feet. 
The engines on an extended trial indicated 1900 horse- 
power under a pressure of 150 lb. per square inch, and 
with the engines working at 83 revolutions a speed of 
134 knots per hour, with 1250 tons deadweight on board, 
was attained. 


With the launch of the Dresden on Saturday, the 1st 
inst., from the yard of the Fairfield Shipbuilding and 
Engineering Company, a feat which is claimed to be un- 
precedented in the annals of shipbuilding, has been accom- 
plished. The vessel, which is 405 ft. long over all, or 
390 ft. between He yap is 46 ft. 6 in. beam, and 
33 in. depth moulded, is about 4500 tons gross, and has 
only taken ninety-eight days to build. During that time 
something like 2200 tons of steel were fixed in position. 
The order to proceed with the construction of the vessel 
was only received by telegraph on July 4, the keel was 
laid by July 20, the first frame was built July 28, and put 
on end August 1, and in three months the vessel has been 
plated, and censiderable progress made with her internal 
fitting. The engines also have been constructed in a 
similarly short time, and will be ready for placing on 
board in a week. The Dresden, which has been built to 
the order of the North German Lloyd’s, is intended for 
their colonial trade either with Australia or the River 
Plate, The vessel will be fitted with surface-condensing 
engines of the triple-expansion type, having three cylin- 
ders, the diameters being 30 in., 50 in., and 80 in. respec- 
tively, with a stroke of 4 ft. 6 in. The high-pressure 
cylinder has a piston valve, and the others double-ported 
slide valves. Steam is supplied by two double-ended 





boilers, and one single-ended auxiliary boiler, and work 
to a pressure of 150 lb, to the square in 


On Tuesday, the 27th ult., the iron screw steamer 
Orestes, built and owned by Messrs. Schlesinger, Davis, 
and Co,, Wallsend-on-Tyne, was taken to sea for a light 
trial, The principal dimensions are as follows: Length 
between perpendiculars, 260 ft. ; breadth moulded, 36 ft.; 
depth moulded, 20 ft. 2in. ; with a deadweight capacity 
of about 2400 tons, The engines have been built by 
Messrs. Black, Hawthorn, and Co., Gateshead-on-Tyne, 
and are of 160 nominal horse-power. The weather during 
the trial was exceedingly stormy, and the vessel having 
been taken to sea in the early morning to adjust her com- 

ses, it was found impossible for the officials to board 

er from the tug when they went out later in the day. 

However, during the trial the machinery, &c., worked in 
a very satisfactory manner. 


On Wednesday, the 28th ult., the new steel screw 
steamer Margherita, built by Messrs. Schlesinger, Davis, 
and Co., to the order of Messrs. Leech, Harrison, and 
Forwood, of Liverpool, was taken to sea on trial. The 
principal dimensions are: Length between perpendi- 
culars, 170ft.; breadth moulded, 26 ft. ; depth moulded, 
13 ft. 4in. ; with a deadweight capacity of about 700 tons. 
The engines have been built by the North-Eastern Marine 
Engineering Company, Wallsend, and are of the triple- 
expansion type of 75 nominal horse-power with cy- 
linders 14 in., 23in., and 39 in., by 27 in. stroke. The 
engines worked with great smoothness and gave every 
satisfaction to those on board, and in spite of the very 
heavy weather a mean speed of 104 knots per hour was 
attained. The vessel has been purchased by Messrs. 
Walker and Co., of Venice, who were represented on 
board during the trial by Captain Tarré. 


On Tuesday afternoon the s.s. Eugenie made her trial 
trip from the Tees. This vessel has been built by Messrs. 
Raylton, Dixon, and Co., for Messrs. Mohr and Son, of 
Bergen. Her dimensions are: Length, 304 ft. 3 in. ; 
breadth, 38 ft. ; depth moulded, 22 ft. 10 in, and has a 
deadweight carrying capacity of 3600 tons. Her engines, 
which have been fitted by Messrs. {T. Richardson and 
Sons, Hartlepool, are on their triple-expansion system, 
with cylinders 22 in., 35 in., and 59 in., by 39 in., worked 
satisfactorily. 


A new screw steamer, the Banan, was launched from 
the yard of Messrs. William Doxford and Sons, at 
Pallion, on Tuesday the 4th inst. She has been built to 
the order of Mr, Thorvald Dannvig, of Kristiania, for the 
general trades, and her principal dimensions are: Length 
between perpendiculars, 215.0; breadth mounted, 30.0; 
depth mounted, 16.6,, The engines are triple-expansion, 
three cranks, the cylinders being 164 in., 274in., and 
44in. in diameter respectively, with a stroke of 30 in., 
and they are supplied with high pressure steam from 
exceptionally large boilers, 


Messrs. Earle’s Shipbuilding and Engineering Com- 
pany, Limited, have just completed the steam fishing 
vessel Baltic, which they have constructed for the Grimsby 


Steam — Par , Limited, to the order of Messrs. 
elly, 


Moody and of Grimsby. This is a sister ship to 
the Arctic, recently handed over to the same firm, and is 
of the following dimensions: Length, 100 ft.; breadth, 
20 ft.; depth, 11 ft. 6 in., with a perforated fish-well 
amidships. On the 29th ult. this boat was taken on her 
trial trip, but owing to the boisterous state of the wea- 
ther it was not deemed advisable to test the speed, &c., on 
the measured mile off Withernsea, and a run was accord- 
ingly made from the Upper Bursom buoy to the Middle 
Light, which, although against wind and tide, only occu- 
pied 28 minutes for the distance of 44 miles, a result 
that was considered by all on board as highly satisfactory. 





‘* HANSELL-SweEr” Improvep Steet Spanners,—The 
‘“‘Hansell-Sweet” spanners have two jaws of unequal 
lengths, the longer to take the bearing and the shorter to 
take the grip. Only a slight movement towards the 
operator throws the grip out of gear, while the longer 
jaw enables the spanner to rest continuously against the 
neck ready for immediate action. They are made by 
Messrs. Hansell and Co., at the Canal Steel and Engi- 
neering Works, Sheffield, of homogeneous crucible steel 
of usual sizes, and are very light and well proportioned. 
Although unequal-jawed spanners are not a novelty in the 
workshop, they have not yet, we believe, ever been made 
a regular ous of manufacture. For some purposes they 
are extremely handy. 


Tur STUDENTS OF THE INSTITUTION OF CiviIL ENGI- 
NEERS.—On Monday last a party of the students of the 
Institution of Civil Engineers were conducted over the 
Orient ocean-going steamship Orizaba, a vessel of 6184 
tons. After inspecting the saloons and cabin accommoda- 
tion, a visit was paid tothe engine-room., The engines 
are of the triple-expansion type, indicating 7000 horse- 
power, and with cylinders 40 in., 66 in., and 100 in. in 
diameter by 6 ft. stroke, and are supplied with steam at 
160 lb. pressure by six large double-ended boilers. The 
crankshaft is made in three pieces, all interchangeable, 
each piece weighing 15 tons. Bothsteam and hydraulic re- 
versing gear are fitted. The engine-room also contains the 
electric fight and refrigerating engines. Both the vessel 
and its machinery were constructed by the Barrow Ship- 
building Company. The next visit of the students will be 
to the locomotive, carriage, and wagon works of the 
North London Railway, Bow-road, assembling at the 
works as 2 p.m. on Thursday, December 13th. 
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THE WORTHINGTON HIGH-DUTY 
PUMPING ENGINE. 

WE have received the following interestin, 

trial made b: 

Worthi 





Professor 
on high-duty pumping engines constructed by 
Messrs. James Simpson and Co., Limited, Pimlico : 
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Mean Diagram from diagrams taken from Engine A 
Nov! 5" 1888, 


Saturation ewrve is drawn for the mean weight 
of feed water used per stroke during the trial 


In consultation with Mr. Mair, I had previously 
as to the groperstions to be made for the trials, and I 
have to acknowledge the care with which every provision 
required was made. All the information needed in carry- 
ing out the trial and discussing the results has been un- 
reservedly placed at my disposal. Mr. M. W. Hervey, 
the engineer of the West Middlesex Water Works, and 
his assistant were good enough to facilitate in every way 
the trial. It was arranged that there should be an eight 
hours’ trial of the engines only, and a twenty-four hours’ 
trial of engines and boilers conjointly. Messrs, Simpson 
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First Report on Trials of a Worthington High-Duty Pump- 
ing Engine at the West Middlesex Water Works 
Hampton. 

Acting on instructions from Messrs, Simpson and Co., 

I carried out complete trials of the new Worthington 

engine at Hampton. In making the observations, I was 0 ‘ 

assisted by Mr. Taylor, by some of my students, and by | remitting in care to make the tr as complete as possible. 

The Engines.—The engines are compound high-duty 


essrs. Simpson’s pupils. Nearly all observations é 
Worthington engines pumriv™ a very large volume of 


were made in duplicate by two independent observers. 
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sent down a supply of Welsh coal for the purposes of the 
trial. They also provided feed measuring tanks and a 


tank for ing the air pump discharge. The jacket 
drains weno exinaiiaed so that the jacket condensation 
could be measured. In —. respect a wishes were 

impson and Co. were un- 


attended to, and Messrs. J. 





water on a comparatively low lift. The high-pressure 
pistons are 27 in. in diameter, and the low-pressure 
pistons 54in. The stroke is variable, the maximum from 
cylinder head to cylinder head being 44in. During the 
trials the stroke remained very constant and about 43in. 
The valves of one engine are worked by the other engine 
but arrangements are made insuring fixed points of cut-off 
in each cylinder, and independent control of the com- 

ression in the high-pressure cylinder. The engines work 

irectly double-acting ram pumps, with rams 40 in. in 
diameter, and of course having the same stroke as the 
steam pistons. The valves are of india-rubber, spring 
loaded, and in all probability the slip is extremly small. 
The peculiarity of the engine is that there are compensat- 
ing cylinders which absorb work during the first half of the 
stroke, and give it back during the second half. There are 
two of these compensators to each engine, 11 in. in diameter, 
loaded by air pressure to about 120 lb. per square inch. 








The pumps lift water from a well communicating with 


Mean of all diagrams from Engines AsB 
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the river and deliver it through two 3-ft. mains to the re- 
servoirs at Barnes, about nine miles distant. The head 
during the trials, measured by the difference of pressure 
in the suction and discharge pipes, was from 50 ft. to 65 ft., 
a head almost entirel pas in overcoming the fric- 
tion of the main. e head was measured by eager | 
columns fixed in the engine-house, communicating wit 
the suction and delivery mains in accordance with the 
provisions of the contract. 

The suction gauge communicated with the suction pipe 
just below the floor, and the pressure gauge was set to 
give pressures reckoned from the floor level. The sum of 
the mercury gauge readings is taken as the effective lift. 
It should be noted, however, that the pressure gauge com- 
municates with the delivery main at a point beyond the 
stop-back valve. Consequently the resistance of that 
valve is reckoned as part of the engine friction, and is 
not credited to the useful work done by the pumps. 

The engine cylinders are completely jacketted, and the 
steam is en through a jacketted reservoir between 
the cylinders. The jacket water was discharged through 
a pipe regulated by a stop valve and weighed. C) 
condensers are injection condensers with horizontal air 


jumps. 
? Before the trials I attended at Hampton and tried some 
gauges which had been prepared of the diameters of 
cylinders, pumps, and rods. These were then very care- 
fully measured with the followed results : 





Diameter and Areas of Cylinders and Pumps. 
































oe | -.,. 8 ; 
pe. #\2/4 | 
ae - 

oie § ¥ $2 3 r) ¢ | Means 

a < j 

in. | in. |sq. in.|sq. in,|sq. in.| 

H.P. cylinder A. Back | 26.98 | 27.02 | 578.4| 17.7 | 555.7) 
Front} 26.98 | 27.02 | 578.4| 28.8 | 549.6) 553.6 

H.P cylinder B, Back | 27.02 | 27.06 | 576.1) 17.7 | 657.4 

‘ront} 27.02 | 27.06 | 675.1| 23.8 | 551.8) 

L.P. cylinder A. Back | 53.99 | 64.07 |2296.2| 7.0 |2289.2) 
Front} 53.99 | 64.07 |2206.2| 17.7 |2278.5) | ooge 4 
L.P. cylinder B. Back | 54.02 | 64.10 |2298.7| 7.0 |2291.7 

Front} 64.02 | 64.10 |2298.7| 17.7 |2281.0) 
Pump plungers Back | 39.90; .. /|1260.0) 16.8 iideo.e) ¢ 2241.6 
Front} 39.90 1250.0} 0 (1260.0 5 





The Boilers.—The boilers were single flued Cornish 
boilers. Three were used in the trial on October 29, and 
four in the trial on November 5 and 6. The boilers were 
28 ft. in length and 6 ft. in diameter, with a single flue 
3 ft. 6 in. in diameter for the ter part of the length. 
During the trials of November 5 and 6 the length of the 
te was 4ft. 6 in. Hence the grate area of the four 
ilers was 60 square feet. During the trials there was 
no leak from the blow-offa of the boilers in use, or from 
the boilers in use into those standing idle. The feed pi 
~ disconnected, and the safety valves open on the idle 
boilers. 

The coal was weighed under supervision on platform 
scales which had been tested, and the weights of coal 
brought into the house were from time to time again 
tested on a Denison balance, which I had taken down for 
that purpose, and which was in perfect adjustment. 

Measurement of the Feed.—The feed was supplied from 
the delivery main at a nearly constant temperature of 
51 deg., the ordinary feed arrangements which hes 
boilers with hot water from the jackets and hotwell being 
disconnected. The feed was delivered into a small gauge 





tank with overflow pipe provided with a float and counter. 
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The capacity of this gauge tank was determined three 
times by weighing the water; and the closely accordant 
measurements gave a mean value of 394 lb. for the capa- 
city. As these measurements were made with the actual 
feed water and with the tank in place and undisturbed, no 
corrections are necessary for temperature and no error is in- 
troduced by any possible difference of level or condition. 

The feed tank delivered z a stop valve into another 
tank from which a small Worthington feed pump deli- 
vered the water into the boilers, 

The Worthington pump took its steam from the boilers 
in use and exhausted into the tank, from which it 
pumped. The whole of the steam used was therefore re- 
condensed and returned to the boilers, 

Of the heat supplied by the boilers to work the feed 
pump nearly all was returned to the boilers. A small 
portion, viz., that due to the useful work of pumping and 
that lost by radiation from the tank, was no doubt lost. 
So far a small error telling against the main engines is 
introduced. 

The water level at the commencement of each trial in 
the boiler gauge glasses was carefully observed and the 
water level was brought to exactly the same marks at the 
end of the trials. Hence no correction has to be made for 
difference of level in the boilers. The time at which each 
tankful was supplied to the boilers was noted, and also 
the feed water temperature. Pyrometer observations were 
made in the flues with two Murries pyrometers. During 
part of the trial one of these had to be used at tempera- 
tures near the bottom of its scale, where the indications 
are least trustworthy. But the mean of the pyrometer 
readings is probably not very incorrect. Anemometer 
observations of the air supplied to each boiler were taken 
every half-hour during the twenty-four hours’ trial, the 
anemometer having been previously tested. 

Measurement of the Air Pump Discharge.—The air pump 
discharge was led into a wooden tank with stilling screens. 
From this it was discharged through one of Mr. Mair’s 
sharp-edged circular orifices freely into the air. The dia- 
meter of the orifice was carefully tested after the trials 
and the coefficient of discharge from similar orifices is 
known to be 0.599. The temperature and head over the 
orifice was noted every 5 minutes in the first trial and every 
7% minutes in the second. The temperatures relied on in 
this report were taken by a fixed zero thermometer, with 
open scale, recently verified at Kew. Observations were also 
taken by a thermometer of Mr. Mair’s and the means of the 
two sets of observations differ only by a small amount. 

Measurement of Length of Stroke.—As the stroke is vari- 
able an arrangement of indicating fingers was attached to 
each engine, and the length of stroke on each engine was 
noted every quarter of an hour. 

Indicated Power.—The indicated power was taken by 
four Richards indicators belonging to Mr. Mair, chosen 
because they give fairly large diagrams. These indicators 
were sent to Kensington after the trials and tested under 
steam, against a steel tube pressure gauge recently made 
for me and specially tested by Messrs. Schaffer and 
Budenburg. No important error was found at any part 
of the scale with any of the springs. But with the light 
springs of the low-pressure cylinder indicators there was 
a little frictional sticking or else a little slackness of the 
parallel motion joints, which under a steady pressure 
introduced a small uncertainty of indication at one or two 
points in the range. Probably this would be less still 
when the indicator piston was in motion as when drawing 
a diagram. The indicator pipes were large and were 
clothed. Diagrams were taken every half-hour from all 
the cylinders, so that there were 128 single diagrams in the 
eight hours’ trial and 384 in the twenty-four hours’ trial. 
All the eight hours’ trial diagrams were reduced by plani- 
meter. Also all the diagrams taken in the first eight 
hours of the twenty-four hours’ trial, and half those taken 
subsequently. The conditions were so constant through- 
out the trial and the diagrams (see Figs. 1 and 2, page 
565) so similar that this was thought sufficient. 


TRIAL OF ENGINES ON OCTOBER 29. 

This was an eight hours’ trial during which the coal 
used was not noted. The engine was started early in the 
morning and the trial began at 11.43a.m. The mean baro- 
meter during the day was 30.166 in. (corrected), correspond- 
ing to 14.82 lb. per squareinch. The temperature of the in- 
jection water taken in the well outside the engine-house was 
almost constant at 54 deg. Fahr. The mean boiler pres- 
sure during the trial was 75.2 1b. per square inch (90.02 Ib. 
per square inch absolute) and was kept very nearly con- 
stant. The mercurial vacuum gauge on the engine gave a 
mean vacuum of 28,04 in. or 13.77 lb. per square inch. 

The head of water on the pumps was 63.75 ft. at start- 
ing, and diminished to 59.9 ft. at the end of the trial, the 
diminution being tolerably regular and the variations of 
head small. No doubt the variation of head depends 
chiefly on the engine speed, but it also depends on the 
levels at the discharging reservoir. The mean head dur- 
ing the trial was 60.63 ft. The air pressure in the com- 
pensating air vessel varied very little, only a pound or 
two during the whole trial, the mean pressure was 120.6 lb. 
per Square inch (above atmosphere). 

Speed and Length of Stroke.—The speed was remarkably 
constant throughout the trial. The greatest variation 
from the mean speed, from observations of the counter 
every quarter of an hour, did not exceed half of 1 per cent. 
of the mean speed. The mean speed for the whole trial 
was 17.67 double strokes per minute, the engines making 
altogether 8480 double strokes. 

The length of stroke was also extremely constant, and 
this is remarkable, since the length of stroke depends 
directly on the adjustment of the expansion and compen- 
sating air pressure. 

The minimum stroke observed was 41.96 in., and the 
maximum 43.56 in. 

The mean stroke during the trial was 42.83 in. for 
engine A, and 43.00 in. for engine B, 





Indicated Horse-Power.—The reduction of the half- 
hourly sets of diagrams gives the following results : 


Indicated 
Horse-Power. 


37.78 
.. 34.19 71.97 
». 38.98 143.34 
.. 32,39 71.37 


. 45,68 
... 82,13 77.81 
. 43, 152.91 
75.10 


93 
31.17 


Engine nes back 





Total indicated horse-power, both 
engines *: ... 296.25 


The Pumps.—The mean lift was 60.63 ft., and the num- 
ber of strokes 3.576 ft. in length was 17.67 per minute. 
Hence the pumps lifted 13,598 gallons per minute, or 
815,862 gallons per hour, or at the rate of more than 
19,580,000 gallons per day, no slip being allowed for. The 
pump horse-power is 249.84, and consequently the 
mechanical efficiency of the engine and pumps is 0.8434, 
a very high efficiency when the low lift is considered. 

The Feed Water and Jacket Water.—The feed water, 
measured as described, had a mean temperature of 55 deg. 
Fahr. The total quantity used in the eight hours was 
41,277.81b., or 5159.71b. per hour. The total quantity of 
jacket water was 5357 lb., or 669.6]b. per hour. Conse- 
quently, reckoned per indicated horse-power per hour, the 
quantities used were: 

Total feed (at 55 deg.) per indicated 
horse-power per hour... : Ae 
Jacket water ditto... 


lb. 
17.41 
2.26 


Used in cylinders 15.15 


Air Pump Discharge.—The mean head over the orifice 
was 1.9662 ft. and the mean temperature was 81.18 deg. 
Fahr.* Taking one cubic foot of water at 81 deg. to 
weigh 62.2 lb., the total air pump discharge was 2777.7 lb. 
per minute, or 2702.9 lb. of injection water and 74.8 Ib. of 
condensed steam. 

Heat Rejected by the Engine per Indicated Horse-Power 
per Minute.—If we take the heat rejected as being approxi- 
mately that required to raise the total air pump discharge 
from 54 deg. to 81.18 deg., we get for the heat rejected 
254.8 thermal units per indicated horse-power per minute. 
This is the quantity ordinarily known as Donkin’s coeffi- 
cient. As, however, here the indicated horse-power and 
the feed and jacket discharge were measured, a nearer 
approximation can be obtained. 

Thermal Units. 


Heat due to 2702.9 lb. of injection per 
minute raised 27.18 deg. Fahr, ve 73,460 
Heat due to 74.8 lb. of feed per minute 
raised 26,18 deg. ess se ar 1,958 
Heat due to 11,16 lb. of jacket water 
per minute raised 265 deg. ... os 2,958 
78,376 
264.6 
42.7 


Total 307.3 


This, of course neglects radiation and similar losses. 

Heat Used Reckoned from the Boiler Steam.—The total 
heat of steam reckoned from the feed temperature 55 deg. 
at the mean boiler pressure is 1156.4 thermal units per 
pound. Consequently the heat delivered from the boiler 
to the engine, if we assume the steam dry and free from 
priming water, was 335.5 thermal units per indicated 
horse-power per minute. The difference between this and 
the previous estimate of 307.3 thermal units represents 
loss by radiation, error due to the presence of priming 
water, and errors of observation. 

If we suppose the jacket water pumped back into the 
boiler at the temperature of the steam (as it returns in a 
closed circuit), and the rest of the feed taken from the hot- 
well at 81 deg., conditions which occur in the ordinary 
working of the engines, then 15.5 thermal units, or 4.62 
per cent. of the heat used, would be saved, which in the 
abnormal conditions required for the purposes of the trial 
were wasted. Consequently the total heat used per indi- 
cated horse-power per minute would be 320 thermal units. 

The following Table gives the results tabulated in the 
same way asin Mr. Mair’s paper on a ‘‘ Direct-Acting 
ee ‘aed ” (Minutes of Proceedings Inst. C.E., vol. 

XXXVi.) : 


Double strokes per minute 
Boiler pressure ... pee 
Feed water per minute 
Jacket drains per minute 
Temperature of steam ... 
Pressure on pump 

ie in compensators : 
Mean pressurein ay cylinders 


per minute 


Total... ss ae 
Heat rejected per indicated horse-power 
Add converted into work = se 


i. 
75.2 lb. per sq. in. 
85.99 y . 


.06 deg. 
26,27 lb. per sq. in. 
120.6 ” ” 
39.23 45 55 
” es, ” 7.42 45 ” 
Temperature of injection 54 deg. Fahr. 
a air-pump dis- 
charge ... oe ae Ap 81.18 ,, 
Head over orifice ee apy 1.9662 ft. 
Air-pump discharge per minute 2777.7 lb. 
Injection water ... ae are ess 


* Observations by another observer with another ther- 
mometer made this temperature 81.52 deg. If this result 
is adopted the heat unaccounted for is less by about 
3,2 thermal units per indicated horse-power per minute, 





Heat Passing through Engine per Minute per Indicated 
Horse-Power, 
Thermal units from boiler in saturated 
steam through cylinders from feed tem- 
perature ... es $a sha 
Latent heat of jacket steam 


Heat rejected in air-pump discharge ... 
Converted into work age es ‘ 
Radiation and error 


Indicated horse-power 
Pump horse-power ... ae ae 
Mechanical efficiency aes asa 
Feed per indicated horse-power per hour 
through cylinders 
Feed per indicated horse 
through jackets ... ae 2.26 ., 
Piston speed per minute ... sch ... 126.4 ft. 


TRIAL OF ENGINES ON NOVEMBER 5 AND 6. 

This was a twenty-four hours’ trial, the coal consump- 
tion being measured as well as the efficiency of the engines. 
The engines, as before, had been started in the morning, 
but before beginning the fires were cleaned and all ashes 
removed ; also all coal was swept from the boiler-house 
floor. our boilers were used, and the fires were not 
drawn ; but the condition of the fires was nearly identical 
at the beginning and end of the experiment. The fires 
were cleaned again about eighteen hours after starting, 
all the clinker and ash removed being placed in the ash- 
pits. At the end of the trial I judged the fires to be on 
the average slightly thicker than at the beginning of the 
trial. The trial commenced at 10.22 a.m, on the 5th and 
ended exactly at 10.22 a.m. on the 6th. 

The barometer varied a little during the twenty-four 
hours, the mean being 29.78 in. (corrected) corresponding 
to 14.627 lb. per square inch. The temperature of the in- 
jection varied from 48.6 deg. Fahr. to 49.5 deg. Fahr., the 
mean being 49.2 deg. Fahr. The mean boiler pressure 
was 60.29lb. per square inch (74.921b. per square inch 
absolute). The mean vacuum shown by the mercury 
gauge on the — was 27.76in., or 13.63lb. per square 
inch. ‘The total head of water on the pumps was about 
55 ft. at starting and 53.5ft. at the end of the trial. It 
varied little during the trial, and the mean head was 
53.68ft. The air =? in the compensating air vessel 
varied from 118 lb. to 122 lb. per square inch (above 
atmosphere). 

Speed and Length of Stroke.—As in the previous trial 
the speed, was remarkably constant, the mean speed 
being 17.282 double strokes per minute. The engines 
made 24,886 double strokes in the twenty-four hours, 
The length of stroke was even more constant than in the 

»revious trial. The extremes were 42.32 in. and 43.56 in. 
he mean length of stroke was 43.06 in. for engine A and 
43.05 in. for engine B. 

Indicated Horse-Poucr.—The reduction of diagrams 
taken every half-hour during the first eight hours, and 
every hour afterwards, gave the following results. The 
variation of the diagrams was very small, 


Indicated 

Horse-Power. 

Engine A.—H.P. back 31.662 
He. 45 31.145 62.807 


34.176 a 128.668 


31.685 65.861 
t 126.849 


Total indicated horse-power —_——. 
engines... ave P 255.517 


The Pumps.—The mean lift was 53.68 ft., mean length 
of stroke 3.5879 ft. Number of strokes per minute 17.282. 
Hence the pumps lifted 13,407 gallons per minute or 
804.396 gallons per hour, or 19,305,504 gallons in the 
twenty-four hours. The pump horse-power is 217.06. 
Consequently the mechanical efficiency of the engines and 

umps is 0.8495 slightly greater than in the previous trial, 

his may be due to a slight readjustment of the valves 
between the trials which made the work of the two 
engines more nearly equal. 

The Feed and Jacket Water.—The feed water had a 
mean temperature of 51.07 deg. The total feed water used 
was 108,537.4 lb. or 4522.39 lb. per hour. The jacket 
water was measured for six hours on the 5th and for one 
hour on the morning of the 6th. The rate of discharge 
oe to be the same. The amount of drainage from 
the jackets was 706 lb. per hour. Consequently reckoned 
per indicated horse-power per hour the quantities were : 

Total feed (at 51.07 deg.) per indicated 
horse-power per hour ... as asa 
Jacket condensation ee fo aes 


ree oe .» 15.15 Ib. 
power per hour 


H.P. front 


Engine B.—H.P. back 35.856 
» 28.073 63,929 

35.236 

27.684 62,920 


of both 


” 4t. 
H.P. front 
Eek. 


” 
” 


17.700 
2.763 


Used in cylinders 14,937 


Air-Pump Discharge.—The mean head over the orifice 
was 1.7033 ft., and the mean temperature 74.965 deg.* 
The total air-pump discharge was 2586 lb. per minute, or 
2522.4 lb, of injection water and 63.6 lb. of condensed 
steam. 

Heat Rejected by the Engine per Indicated Horse-Powcr 
per Minute.—The heat required to raise the whole air- 





* Another set of readings with another thermometer 
gave this temperature 75,13 deg. Fahr, 
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pump discharge from 49.2 deg. to 74.965 deg. We get for 
the heat rejected 260.7 thermal units per indicated horse- 
power per minute. This is Donkin’s co-efficient. The 
more accurate estimate of the heat rejected, as in the pre- 
vious trial is as follows : 

Thermal Units. 


Heat due to 2522.4 lb. of injection water 
per minute raised from 49.2 deg. Fahr. 





to 74.965 deg. Fahr.... ie ... 64,990 
Heat due to 63.6 lb. of feed water raised 
from 51.07 deg. Fahr. to 74.965 deg. 
ahr. au as as 038 tae 1,519 
Heat due to 11.78 lb. of jacket water 
raised 256.3 deg. Fahr.... es es 3,020 
69,529 
Heat rejected per indicated horse-power 
r minute wr ‘eve Wek ies 272.1 
Add converted into work... 42.7 
314.8 


Which neglects the loss by radiation. 


Heat Used Reckoned from the Boiler Pressure.—The total 
heat of the steam, considered dry, reckoned from the feed 
temperature at the mean boiler pressure is 1156.5 thermal 
units per pound. Consequently the heat delivered from 
the boiler to the engine was 341.1 thermal units per indi- 
cated horse-power per minute. The difference between 
this and the previous estimate of 314.8 represents loss by 
radiation, error due to the presence of priming water in 
the steam, and errors of observation. 

If, as before, we suppose the jacket water pumped into 
the boiler at the temperature of the steam (as it returns 
to boilers in a closed circuit), and the rest of the feed 
taken from the hotwell, thus removing the abnormal con- 
ditions which were present in the trial, 17.8 thermal units, 
or 5.2 per cent. of the heat used per indicated horse- 
power per minute, would be saved. Then the heat re. 
quired by the engine would be in normal conditions of 
working 323.3 thermal units per indicated horse-power 
per minute. This is slightly greater than in the previous 
trial as would be expected from the lower boiler pressure, 
and slower speed. 

The following Table gives the results tabulated in the 
same way as before: : 


« 


Double strokes per minut ues 17.282 
Boiler pressure asi ... 60.29 lb. per sq. in. 
Feed water per minute 75.é i 
Jacket drains per minute BEG 40 
Temperature of steam 307.36 deg. F, 


Pressure on pump ... 
s» in compensators... 
Mean pressure in high-pressure - 


«.. 23.26 Ib, per sq. in, 
. 120 


cylinders .. a 3 ; re ¢ 
Mean pressure in low-pressure 

cylinders ... ad Me ee ea aa 
Temperature of injection... ie 49.2 deg. 

+o » air pump dis- 

charge __.... its ats si 74.965 ,, 
Head over orifice ... ue ae 1.7033 ft. 
Air pump discharge per minute... 2586 lb. 
Injection water per minute 2522.4 ,, 


Heat passing through engine per indicated horse-power 
per minute : 


Thermal units from boiler in satu- 
rated steam through cylinders 


from feed temperature ... we 287.8 
Latent heat of jacket steam 41.45 
329,25 
Heat rejected in air pump dis- 
charge ees ees ae eee 260.24 
Converted into work 42.75 
Radiation and error 26.26 
329.25 
Indicated horse power 255.517 
Pump <3 217.06 
Mechanical efficiency wa re 8495 
Feed per indicated horse-power 
per hour through cylinders 14.937 lb. 
Feed per indicated horse-power 
through jackets ... a5 an 2.763 
Piston speed per minute ... 124 ft. 


It should be noted here that the engines worked for 
twenty-four hours with the greatest regularity of speed and 
stroke, and this although the steam and expansion valves 
remained untouched after their first adjustment at start- 
ing. 

“ Tue Boiuers. 

Measurement of Coal Used.—The stokehole floor having 
been swept clean at the beginning of the trial, the coal 
was brought in in quantities of about 8 cwt., and the time 
of finishing each lot was noted. The ashpits were cleaned 
before the trial, and afterwards nothing was removed till 
the end of the trial. The fires were cleaned before the 
trial began, and again at 4 a.m. on Tuesday morning. 
The fires were not touched at the end of the trial, but 
the ashpits were immediately cleaned, and the whole of 
the ashes were treated thus : 

First the clinkers, including those removed from the 
fires at 4 a.m. (six hours before the end of the trial), were 
separated and weighed. The rest of the ashes were 
sifted through a sieve with 4in. mesh. All that passed 
through the sieve is treated as incombustible ash, although 
probably one-third of it is unburned carbon. What did 
not pass through the sieve is treated as unburned fuel. 
Analysis in similar cases has shown that the cinders re- 
tained by the sieve are almost entirely carbon, 





The coal account then stands thus: 


Gross weight of coal broughtinto _—Ilb. lb. 
boiler-house__.... aaa ae 11,180 
Left on floor at end of trial 99 
Cinders sifted out of ashes 132 231 
Total coal used ote 10,949 
=456.2 lb. _ hour, 
The residue consisted of clinkers 66 
Incombustible ashes ae 366 
432 


The clinkers and ashes amount to 3.9 per cent. of the 
coal used. 

The rate of combustion was 7.24 Ib. of coal per square 
foot of grate or 0.19 lb. per square foot of heating surface 

rhour. The coal used per indicated horse-power per 

our was 1.785 lb., a very good result as the feed was sup- 
plied at 51 deg. Fahr., and the rejected heat from the 
jacket drains wasted. The evaporation was 9.914 lb. of 
water from 51.07 deg. at 307.36 deg. per pound of coal 
including clinkers and ashes. This corresponds to an 
evaporation of 11.867 lb. per pound of coal from and at 
212 deg. 

Calorimetric Value of the Coal.—The heating power of 
the coal has not been directly determined, but good Welsh 
coal is known to contain about 89 per cent. of carbon and 
4 per cent. of hydrogen, the rest being oxygen, nitrogen, 
and ash. The calorimetric value of such a fuel is 


14,500 { 0.89 + 4.28 x.04 


= 15,387 thermal units per pound. 


But this is reckoned for a dried sample of coaland makes 
no allowance for the latent heat of the steam produced<in 
combustion. There would be produced by combustion 
0.36 lb. of water per pound of coal and the latent heat of 
this would be 348 thermal units, so that the available heat 
of a pound of dry coal would be 15,039 thermal units. 
The coal as taken from the yard would contain at least 
1 per cent. of moisture, so that the available heat of 1 lb. 
of the coal as weighed and used would be: 





Thermal Units. 
Heat due to 0.99 lb, of coal... sa 14,888 
Less latent heat of 0.01 lb. of water ... 10 
14,878 


Available heat 14,878 thermal units per pound of coal as 
weighed and used. Taking this value the total heat due 
to the combustion of the coal is 26,557 thermal units per 
indicated horse-power per hour, or 442.6 thermal units per 
minute per indicated horse-power. Of this 341.1 has 
been shown to be delivered to the steam. There remains 
101.5 thermal units per indicated horse-power per minute 
to account for as losses in the boilers. The efficiency of 
the boilers is 0.77. The coal gave to the steam 11,466 
thermal units per pound of coal used. 

Anemometer Observations.—Observations at each boiler 
every haif-hour gave the following volumes of air entering 
per minute in cubic feet at the temperature 79.5 deg. of the 
boiler-house. 


Boiler ... ad da as @ ee “Ee 
Quantity of air in cubic feet 
per minute... cs ... 420 438 486 360 


Hence the total quantity of air used was 1704 cubic 
feet per minute, or 225 cubic feet per pound ofcoal. The 
weight of the air used was 7489 lb. per hour, or 16.42 lb. 
per pound of coal. As the coal requires nearly 12]b. per 
pound for perfect combustion the quantity of air used 
was moderate. 

The mean temperature of the flue from the pyrometer 
observations was 422 deg. 

Tabulating the results stated, we get : 


Per Indicated 
Per Hour. Horse-Power 
per Hour. 
lb, lb. 
Coal used... 456.2 1,785 
Air used 7489.0 29.310 
7945.2 
Leas ashes and clinkers... 18.0 
Total weight of furnace 
gases asg 7927.2 31.03 


Heat Used and Lost in Boilers.x—The thermal units of 
heat developed in the furnaces were applied thus : 
Thermal Units 
per Indicated Per 
Horse-Power Cent. 





per Hour, 

Total heat due to coal used ... 26,557 100 
Given to steam ... re be 20,466 77.1 
Carried off in furnace gases ... 2,657 10.0 
Probable loss due to openin 

firedoors to stoke ne 265 1.0 
Due to carbon in ashes ae 284 11 
Radiation and unaccounted for 2,885 10.8 


This calculation depends on an assumption of the 
calorific value of the coal, but this cannot be far wrong. 
It assumes that the steam supplied to the engines was 
dry. If there was any priming water the heat given to 
steam would be less, On the other hand, probably, the 
losses due to moisture in the coal and to air entering the 
furnaces during stoking are underestimated. , 

Duty of the Engines.—The work done by the engines 
during the twenty-four hours’ trial was 106,010,000 foot- 








nds per 112 lb. of coal. Supposing that in the eight 
ours’ trial the heat received by the steam was 11,466 

thermal units per pound of coal, as in the twenty-four 
hours’ trial, a supposition which is probably quite exact, 
then the duty of the engines in the first day’s trial must 
have been 106,513,000 per 112 lb. of coal. 

Now it has already been stated that for the purposes of 
the trial the ordinary conditions of the engines were 
altered and heat rejected, which is ordinarily used. Cor- 
recting for this, the duty of the engines in normal condi- 
tions of work must be 111.5 millions according to the 
results of the twenty-four hours’ trial and 111.5 millions 
according to the results of the eight hours’ trial. 

To accompany this report drawings are sent as follows: 

Drawing 1.—A mean diagram (see Fig. 3, page 565) 
drawn from the diagrams taken on engine A at 12.30 p.m. 
On this has been plotted a saturation curve for the mean 
speed per stroke during the trial. Since the indicated 
power varied so little, this saturation curve must be very 
approximately the true curve for the actual diagrams, 

e re-evaporation during the stroke is very marked, as 
was to be expected from the large jacket condensation. 

Drawing 2.—Mean diagrams (see Fig. 4, page 565) from 
all the diagrams of both engines taken at 12.30 p.m. are 
plotted so as to show the effective thrust of the engines 
at each point of the stroke. A curve of cosines is drawn 
giving the + thrust of the compensators. Combining 
this with the engine diagram the resultant thrust is 
obtained. The effect of the inertia, however, is neglected. 
It will be seen that the resultant thrust is remarkably 
uniform, and probably the effect of the inertia of the 
moving pia and plungers is to increase the uniformity 
of this thrust. 

Drawing 3.—The principal observations taken during 
the trial have been plotted in this diagram (see Fig. 5, 
page 565) with time abscisse. The diagram shows the 
queens) Maaestly of the working of the engines during 


the trial. 
(Signed) W. C. Unwin. 
Central Institution, South Kensington. 
November 27, 1888, 








RIVER WITHAM IMPROVEMENT WORKS. 

AT the third ordinary meeting of the session of the 
Institution of Civil Engineers, held on Tuesday, Novem- 
ber 27, the President, Sir —— B. Bruce, being in the 
chair, the paper read was on ‘‘ The Witham New Outfall 
Channel and Improvement Works,” by Mr, J. Evelyn 
Williams, M. Inst. C.E. 

The author stated that in 1878 he was instructed, by 
the Witham General Commissioners, to report upon the 
improvement of the River Witham. He then found the 
outfall, or tidal portion of the river, most unfavourable, 
both for drainage and for navigation. A tide which rose 
21 ft. in Clayhole, in the estuary of the Wash, only rose 
12 ft. 6in. at Boston. The lower reach of the channel, be- 
tween Hobhole Sluice and the estuary, was not only shallow 
and circuitous, but untrained and broken through a mass 
of shifting sands. The flood waters rushing seaward cut 
frequent and successive ‘‘ steeps,” from 10 ft. to 12 ft. in 
height, which kept tumbling into the channel and choking 
it up; the channel thus became distorted, and sometimes 
shifted a mile from east to west in a few weeks. The 
flood tide, from the estuary, swept over these shifting 
sands, and flowed like a rapid wave up the river to Boston, 
carrying a large quantity of sand in suspension. This 
was deposited during slack tide in the upper reach of the 
outfall, where in dry seasons, during the absence of the 
fresh water scour, the deposit reached the level of 
11 ft. 6 in. above the sills of the Grand Sluice in Boston, 
and rendered the flow of neap tides insensible at the 
sluice. It was ultimately decided that the General Com- 
missioners should promote a Bill in Parliament, and in 
the ensuing session the River Witham Outfall Improvement 
Act, 1880, was obtained. Under this Act, the Witham Out- 
fall Board was constituted, and on December 14, 1880, the 
cutting of a new and shorter outfall channel, through the 
land, into Clayhole, in the estuary of the Wash, was com- 
menced. The length of the new channel, from its com- 
mencement at Hobhole Sluice to its termination in the 
Wash, was three miles, and its sectional capacity was in 
excess of that of the Suez Canal, or the Amsterdam Ship 
Canal. The depth of the excavation through the inclosed 
land was about 23 ft., and the strata consisted chiefly of 
silt, and of brown and blue clay, with intersecting patches 
of peat, underlying which was a hard bed of boulder clay, 
in which the channel was formed for about two-thirds of 
its length. The material excavated was deposited in 
embankments on each side of the new channel, und a 
portion was utilised in forming the bank to close the 
old channel. Outside the old sea-bank the new em- 
bankments were extended simultaneously towards low- 
water mark on the outer foreshore, and then united 
in horseshoe fashion, so as to exclude the tides from as 
large an area of the works,as practicable. By this means 
the middle and heaviest section of the excavation was 
executed in the dry, whilst the outer ends of the 
channel were completed by dredging. The total quantity 
of excavation was about 2,000,000 cubic yards, and the 
most suitable wey was selected for forming the exposed 
slopes. To effect the closing of the old channel, it was 
necessary to form an embankment, about half a mile in 
length, connecting the parishes of Fishtoft and Wyberton 
below Hobhole Sluice. The maximum height of this em- 
bankment was 35 ft., with a minimum top width of 15 ft., 
and side slopes of 5to1. The forming of this embank- 
ment was pushed forward simultaneously from the in- 
closed banks on each side of the old channel, and when 
the two opposite tip heads had advanced within a‘distance 
of about 10 chains of meeting, two parallel groynes of 
fascine work and cliff stone were run out on each side of 
the old channel. These groynes afterwards formed the 
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outer toe of the new embankment, across the fair- 
way of the old channel. On the final closing of 
the old channel, a most difficult operation, owing to 
the tidal scour, the advantage of the new and shorter 
outfall to the estuary became at once obvious, by 
the general depression in the low-water level. The 
incoming tides, instead of rushing up the’ river with 
a bore, as formerly, heavily charged with matter in sus- 
pension, now flowed in gently from the estuary compara- 
tively clear, and vessels of 2000 tons navigated the new 
channel with ease, compared with vessels of 300 tons, 
the largest the old channel could accommodate. In 
addition, the accumulation of deposit in dry seasons, 
during the absence of scour down the Witham, which 
formerly rendered neap tides insensible at the Grand 
Sluice, in Boston was now practically nil. The area of 
land draining through the new channel was about 762,215 
acres, but only 194,649 acres contributed to the cost of 
the works. The outfall between the new channel and 
the Grand Sluice had been improved generally by training 
works and dredging, and the channel was now 8 ft. 
deeper than in 1878. These works were carried out by 
the Witham Outfall Board, and in continuation inland 
the Witham General Commissioners had, under their 
Act of 1881, enlarged the Grand Sluice and widened 
and improved generally the channel of the Witham 
for a reach of twelve miles above the sluice, as sug- 
gested in the author’s report of 1878. The enlargement 
of the Grand Sluice comprised the construction of a wider 
and deeper lock on the site of the old one. The new lock 
was 30 ft. wide, or double the width of the old one, and 
the sills were 3 ft. lower. The excavations were carried 
down to the hard clay, upon which was laid a bed of con- 
crete 7 ft. in thickness, consisting of six parts of ballast to 
one part of Portland cement. Upon this the floor was 
formed of finer concrete and the sills of sandstone ashlar, 
8 ft. in thickness. The heel-stones were of granite, and 
the side walls were formed of brickwork and concrete 
faced throughout with blue Staffordshire bricks. The 
doors, or gates, six in number, were built of English 
oak, The outer pair, 24 ft. 6in. in height, were self- 
acting, and closed, so as to prevent the tides flowing up 
the Witham. During floods all the doors of the Grand 
Sluice were thrown open, and the four openings now 
formed a waterway, 81 ft. in width, for the free passage of 
the fiood waters to the sea. The widening and improve- 
ment generally of the Witham, between the Grand Sluice 
and Tattershall Bridge, a reach of twelve miles, comprised 
the removal of the continuous projecting flat, or foreland 
of the banks, on each side of the channel. These project- 
ing forelands, below flood level, were a source of expense 
and obstruction, owing to the large quantity of flag that 
grew upon them, thereby virtually raising the bed of the 
river, and obstructing the seaward flow of the flood water. 
The total quantity of the excavations in this section of 
the works was 602,059 cubic yards, and fascine work was 
used for the protection of the river slopes at points where 
the strata were silty and yielding in character. The area 
draining through the Grand Sluice was about 500,000 acres, 
but only 34,726 acres, situated below Lincoln, contributed 
to thecost of enlarging the sluice and the improving of 
the river under the Act ‘of 1881. The works were com- 
pleted on May 21, 1887, and they had, altogether, effected 
a material improvement in the drainage and navigation, 
and their aggregate cost was 212,000/. The depression 
acquired in the low-water level at the several sea sluices 
was: 

ft. in. 

5 6 

4 3 


Hobhole Sluice sana 
Maud Foster Sluice... 
Black Sluice ... , 40 
Grand Sluice... ve ; 4 0 
This large depression in the outfall practically meant 
the raising of the fenlands, and an immense benefit to the 
whole of the districts and interests concerned. 








AN AMERICAN BRIDGE SPECIFICATION. 


Pencoyp Iron Works, BRIDGE AND CONSTRUCTION 
DEPARTMENT, 1887. 
General Specifications for Railroad Bridges. 

Loads.—All structures to be wholly of wrought iron or 
mild steel (cast iron will be permitted only in machinery 
for drawbridges), and designed to carry, in addition to 
their own weight and that of the floor, a moving load for 
each track, consisting of two engines coupled, headed in 
the same direction on adjacent tracks, and a uniformly 
distributed train lead, as represented in diagram. 

In calculating web members of trusses and girders the 
cross-girder load under the drivers is to be considered as 
the head of the train, the load on the preceding cross- 
girder being neglected. 

Dead Load.—In determining the weight of the structure 
for the purpose of calculating strains, the weight of timber 
shall be assumed at 44 lb. per foot, B.M., and the weight 
of rails, spikes, and joints at 60 1b. per lineal foot of track. 

Wind Pressure. —The wind pressure shall be assumed 
acting in either direction horizontally : 

1. At 301b. per square foot on the exposed surface of all 
trusses and the floor as seen in elevation, in addition to a 
train of 10 ft. average height, beginning 2ft. Gin, above 
base of rail, moving across the bridge. 

2. At 501b. per square foot on the exposed surface of all 
trusses and the floor system. The greatest result shall be 
assumed in proportioning the parts. 

Momentum of Train.—In trestle towers and similar 
structures, the momentum produced by suddenly stopping 
the train shall be considered ; the coefticient of friction of 
wheels sliding upon the rails a 4 assumed as 0.2. 

Centrifugal Force of Train.—When the structure is on a 
curve, the additional effects due to the centrifugal force 
of as many trains as there are tracks, moving at a speed 





of 60 ft. per second, shall be considered and calculated by 
the — g formula: 
ere 


c=W > 


C=centrifugal force in pounds, 
W=vweight of train in pounds, 
R=radius of curve in feet. 


PROPORTION OF Parts. 

Effect of Impact.—In proportioning the members of the 
structures, the effects of impact and vibrations shall be 
considered and added to the maximum strains resulting 
from the above-mentioned engine and train loads. The 
effect of impact is to be determined by the following 
formula : 

Where 


5 
I=S{ 0. Sls 
( 7+4) 


I = effect of impact, 
S = calculated maximum live load strain, 
L = length of loaded distance in feet which 
produces the maximum strain in 
member, 
For plate girders, L = span centre tocentre bearing. 
For floor beams, L = length of two panels. 
For truss bridges, L = number of panel points loaded, 
multiplied by length of panel. 


14,000 Ibs. 
16, 000 Ibs 
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The following Table shows the practical results of the 
above formula for impact as applied to tensile strains in 
flanges of wrought-iron plate girders and transverse floor 
beams, also to chord sections of truss bridges of various 
spans. The unit strains given in Table are the strains per 
square inch which would come upon the flange or chord 
sections if the impact was neglected : 

Plate Girders. 
—_-—— a = 
Span in feet ..1 10 15 | 20 | 25 | 30 | 35 | 40| 60 
Unit strain .. 6700 7200 | 7600 | 7800 | 8000 | 8200 8300' 8700 
Transverse Floor Beams, 
10 | 15 20 25 30 
7600 ‘| 8000 8200 8400 . 8500 


Tension Chords of Truss Bridges. 


--| 100; 150; 200; 250; 300; 350; 400 
ug [Poor SA Oee 120,000 (20,000 11,200 11,600 |12,000 


Span in feet .. 
Unit strain .. 


Span in feet .. 
Unit strain .. 





Tensile Strains.—All parts of the structure shall be so 
proportioned that the sum of the maximum loads, together 
— the impact, shall not cause the tensile strain to ex- 
ceed— 

On wrought iron, 15,000 lb. per square inch on tension 
bars, and 14,000 lb. per square inch on shapes and plates. 
On steel, 18,000 lb. per square inch. The same limiting 
unit strains shall also be used for members strained by 
wind pressure, centrifugal force, or momentum of train. 

Compressive Strains.—For compression members these 
permissible strains of 14,000 lb. and 18,000 lb. per square 
inch shall be reduced in proportion to the ratio of the 
length to the least radius of gyration of the section by the 
following formule : 

For wrought iron 

14,000 
p= ; 


For steel 


where 
p=permiasible working strain per square inch in com- 
pression, 
l=length of piece in inches, centre to centre of con- 
nection, 
7=least radius of gyration of the section in inches, 


No compression member, however, shall have a length 
exceeding 120 times its least radius of gyration. 

Alternate Strains.—Members subject to alternate strains 
of tension and compression shall be so proportioned that 
the total sectional area is equal to the sum of areas re- 
quired for each strain. 

Combined Strains.—In case the maximum strains in 
chords of bridges, or posts of trestle towers, due to wind, 
centrifugal force, and momentum of train, added to the 
maximum strains due to vertical loading (including im- 
pact) shall exceed the following limits : 

On wrought iron, 18,000 lb. per square inch on tension 
bars; 17,000 lb. per square inch on shapes and plates. 
On steel, 22,000 lb. per square inch, properly reduced for 
compression, addition must be made to such members 
until these limits are not exceeded. Should the strains 
be reversed in any possible case, proper provision must be 
made for such strains in opposite direction. 

Transverse Loading of Tension or Compression Members. 
—In case any member is subject to a bending strain in 
addition to its strain as a member of the structure, it must 





be proportioned that the algebraic sum of the strain: per 
square inch on the outer fibre [due, 

1. To the dead load. 

2. To the direct thrust or pull. 

3. To the maximum bending moment produced by 
heaviest loading] shall not exceed the before-mentioned 
permissible working strains in tension or compression. 

Shearing Strains—Bearing Strain.—The shearing strain 
on rivets, bolts, or pins, per square inch of section, shall 
not exceed 10,000 lb. for iron and 12,000 lb. for steel, and 
the pressure upon the bearing surface of the projected 
semi-intrados (diameter x thickness) of the rivet, bolt, or 
pin-hole shall not exceed 20,000 lb. per square inch for 
iron, and 25,000 lb. for steel. 

In case of field rivetting by hand, the number of rivets 
thus found shall be increased 25 per cent. 

Bending Strain on Pins.—The bending strain on the 
extreme fibre of pins shall not exceed 20,000 lb. per 
square inch for iron, and 25,000 1b. per square inch for 
steel, when the centres of bearings of the strained mem- 
bers are taken as the points of application of the strains. 

Net sections must be used in all cases in calculating 
tension members, and in deducting rivet holes, they must 
be taken 3 in. larger than the size of the rivets. 

Plate Girders.—No allowance shall be made for the web 
in calculating the flange sections of plate girders. The 
compressed flange shall have the same sectional area as 
the tension flange ; but the unsupported length of flange 
shall not exceed twelve times its width. 


27,000 /bs. 
16,000 Ibs. 
16, 000 Ibs. 
16,000 Ibs 
16,000 /bs. 
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In calculating shearing strains and bearing strains on 
web rivets of plate girders, the whole of the shear acting 
on the side of the panel next the abutment is to be con- 
sidered as being transferred into the flange angles in a 
distance equal to the depth of the girder. 

The shearing strain in web plates shall not exceed 
8000 lb. per square inch for wrought iron and 10,000lb. 
per square inch for steel, but no web plate shall be less 
than gin. in thickness, 

When the thickness of the web plate is less than one- 
sixtieth of the unsupported distance between flange angles, 
stiffeners sha!l be rivetted on beth sides of the web, with 
a close bearing against the upper and lower flanges. 

These stiffeners shall be placed at distances apart 
generally not exceeding the depth of the full web plate, 
with a maximum limit of 5 ft. 


(To be continued.) 





Port ADELAIDE.—Deepening operations in the river at 
Port Adelaide have been so far completed that a depth of 
not less than 20ft. at ordinary low water, or 28 ft. at 
ordinary spring tides, now exists in the channel. 


An American TorPEDO Boat.—Messrs. Herreshoff, of 
Bristol, Rhode Island, signed a contract, March 1, 1888, 
to build for the United States Navy a deep-sea twin- 
screw torpedo boat, exclusive of torpedoes and their 
appendages, for 17,0007. The vessel will be of the follow- 
ing dimensions: Length over all, 138 ft. ; length on deck, 
134 ft. ; extreme breadth, 15ft.; extreme depth, keel to 
crown of deck amidships, 10ft. The keel will be rocker 
shaped, the draughtaft, 4 ft. 8 in. The displacement willbe 
about 100 tons, and the engines are to be of 1000 horse- 
power nominal. They are to be five-cylinder quadruple- 
expansion driving twin screws. Eight bilge ejectors will 
give a total discharge of 280 tons per hour. A steam steering 
engine will be fitted to work a balance rudder of large 
area, The engines and boilers will be protected by coal. 
The interior will be divided into eleven water-tight com- 
partments and lighted by electricity. There will be two 
conning towers, one forward and one aft, with a search- 
light on each. The armament is to consist of two torpedo 
tubes, a torpedo gun aft, and three 37-pounder rapid- 
firing guns. 


MANGANESE.—Extensive deposits of manganese ore 
al oxide) have recently been discovered at St. Martin, 

-I., one of the Leeward Islands in the Caribbean Sea, 
belonging partly to the Dutch and partly to the French, 
and prospecting is also being rigorously prosecuted for 
magnetic iron ore, lead, antimony, and copper, of which 
there are favourable indications. The outcrop of one of 
the a veins is described as being about 25 ft. 
wide, and traceable for over three miles, and as the rrin- 
cipal properties containing the lodes of this valuable metal 
are situated véry close to navigation, the development 
and realisation of their value will be rendered easily 
practicable. Several American and English engineers, 
agents of financial firms in New York pee Scotland, have 
arrived at St. Martin, and have secured the mining 
rights over a considerable extent of that country. Man- 
ganese ore is indispensable in the manufacture of Bessemer, 
gun, and manganese steels; the prospects of the latter 
quality (in which over 14 per cent. of manganese has been 
found to improve its nature) was amply explained and 
demonstrated by Sir Frederick Bramwell in the presi- 
dential address of the British Association at Bath this 
year, and there can be little doubt that this, together with 
the other important uses of this metal, insures a regular 
and increasing demand for it, which these discoveries will 





to a great extent supply. 
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DYNAMO-ELECTRIC MACHINES. 


6502. H. H. Lake, London. (N. TZesla, New York, 
U.S.A.) Improvements relating to the Generation 
and Distribution of Electric Currents and to Appa- 
ratus therefor. (8d. 1 Fig.) May 1, 1888.—Upon an annular 
soft iron laminated core A are wound four primary coils B, B, B', B' 
of fine wire, and over these are four secondary coils C, C, C', C' of 
coarser wire. The diametrically opposite coils B, B and B', B! 
are connected respectively in series. e secondary coils C, C may 
be connected in multiple arc when a quantity current is required 
as for running incandescent lamps D, while the coils C', C' may be 
independently connected in series in a circuit including arc lamps 
or the like. The generator consists of a pair of ordinary per- 
manent or electro-magnets E, E, between which a cylindrical 
armature core is mounted on a shaft F, and wound with two coils 
G, G'. The terminals of these coils are connected respectively 











to four insulated rings H, H', and the four line circuit wires 
L connect the brushes K foscinge | on these rings to the con- 
verter. Ata given point of time the coil G is in its neutral posi- 
tion, generating little or no current, while the other coil G! is ina 
position where it exerts its maximum effect. Coil G being con- 
nected in circuit with coils B of the converter, and coil G' with 
coils B', the poles of the ring A at such point of time will be 
determined by the current in coils B' alone, The result is to shift 
the poles of the ring A through one quarter of its periphery and 
soon. By shifting the poles of the ring A a powerful dynamic 
induction effect is exerted upon the coils C,C'. The intensity of 
the poles being maintained constant, the currents are produced 
by dynamo-magnetic induction only, the same result being 
obtained as though the poles were shifted by a commutator with 
an infinite number cf segments. (Sealed August 10, 1888). 


TELEGRAPHY AND TELEPHONY. 


11,853, F. Caws, Sunderland, Durham. Flexible 
Supports for Telegraph or other Wires. [8d. 9 Figs.) 
September 1, 1887,—The insulators are fixed upon the arm or 
crosstree B of the telegraph post A. C is a double spring re- 
gulator attached at or near its centre to the usual earthenware 








insulator attachment. D is a similar double spring suspended 
from a specially formed insulator E by means of a hook, link, or 
sling F. The line wire G is continuous, and is held by the auto- 
matic grips or clasps H. The clasp anchors I are held in position 
by the pull of the line wire on the springs. (Sealed September 14, 
1888). 


12,325. W. Fairweather, Glasgow. (The Western 
Electric Company, Chicago, Ill., U.S.A.) Improvements 
in Telephonic Apparatus. (8d. 5 Figs.) September 12, 
1887.—According to this invention the extension of an existing 
subscriber's line ina telephonic system to an additional subscriber 
may be effected without the use of a separate wire from the ex- 
change. Also, with the use of asingle line wire between each 
subscriber, the exchange signals may be communicated by any 
subscriber to the exchange operator without calling the other sub- 
scriber with whose instrument connection is established, or one 
subscriber may signal to another, after tion has been esta- 
blished through the exchange, without at the same time calling 
the exchange operator. For this purpose an improved indicator 
is used shown in Figs. 1 and 2, comprising a solencid A having 
within its coils a permanent bar magnet B suspended or pivotted 
and balanced on a bracket piece C so that it may vibrate or be 
tilted on the passage of a continuous electric current through the 
coils of the solenoid A, whilst on the passage of alternating currents 
th h the solenoid, the tendency of the magnet to vibrate in 
one direction is counterbalanced by a tendency to vibration in the 
opposite direction, so that practically no movement results. Im- 
mediately over or alongside the Me magay benny B is fitted arm 





vibrating magnet B and the other e' over the opposite end, so that 
the tilting of the magnet in either direction will have the effect 
of raising the stem E of the catch and releasing the shutter D of 
the indicator. Referring to Fig. 3, the line L from the exchange X 
is connec! to an extension switch G' in the first subscriber’s 
office at S', and the line from the second subscriber’s instrument 
S? is brought to a terminal on the same switch. To the switch 
are also ted the teleph at S',and an earth wire having 
in circuit a magnet bell H; and the improved solenoid indicator 
D is also connec’ to terminals on the switch. The exchange 
rings up the local bell F of the subscriber at 8! by means 
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of a continuous current. This subscriber then places himself in 
communication with the exchange by turning the switch G!, which 
at the same time cuts off the subscriber at S? from direct communi- 
cation with the exchange, but puts his line to earth through 
the bell H so that the subscriber at S2 may if necessary make 
known to the subscriber at S' his desire to be connected to the ex- 
change. Ifthe exchange operator wishes to call the subscriber at 
S2, he sends an alternating current which does not operate on the 
solenoid indicator at S! but calls the subscriber at S?. The sub- 
scribers at S' and S? communicate with each other by means of 
continuous currents. (Sealed September 21, 1888). 


14,528. C. Bell, Glasgow. (L. M. Ericsson, Stockholm. 
Improvements in Microphones. (8d. 2 Figs.) October 
25, 1887.—This invention relates to the construction of a micro- 
phone in which the current is led to a carbon-block E and dia- 
phragm D by a pin or pencil N, the two ends of which make loose 
contacts, the upper with the diaphragm E D, and the bottom end 
with a metal cup K supported on a regulating coiled spring L. 





The pin N rests loosely in thecup K. The omnes L always preeses 
the pin N against the carbon-block E and diaphragm D ; this 
pressure being capable of regulation by turning the adjusting 
screw I. The diaphragm D is placed within an india-rubber ring, 
and its edges are pressed against the cover B by the two points 
GI of the spring G (shown separately in Fig. 2). The whole is 
inclosed ina case A. (Sealed November 9, 1888). 


RAILWAYS AND TRAMWAYS. 


11,004. M. H. Smith, Halifax, Yorks. Improve- 
ments in Apparatus for the Electrical Propulsion 
of Tram Cars and other Vehicles. (8d. 6 Figs.) August 
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11, 1887.—According to this invention, the vehicle is propelled by 





or stem E of the pivotted catch which in the usual manner engag' 
the shutter or drop D of the indicator. On this stem are fitted 
two prongs ¢, e!, oneof which extends just over the one end of the 


having each two separate armatures arranged in 
iine with each other, but capable of independent action, so that 





each armature can drive an axle or wheel of the vehicle indepen- 





dently of the others, the wheels being free to revclve independently 
of each other. The two electromotors A, A! are arranged one on 
each side of the vehicle, centrally between the two pairs of wheels, 
and have each within their magnetic fields a, a! two independent 
armatures B', B2 and B*, B4, the spindle of each armature being 
geared by worm and wormwheel gearing C to one of the wheels 
ofthe car. For this purpose either both wheels of each pair are 
arranged to turn upon their axle, in which case the wormwheels 
of the re are fixed on the sleeves of the road wheels, or the 
one road wheel is fixed to the axle, in which case its wormwheel 
is also fixed on the axle, the other wormwheel being fixed on the 
sleeve of the loose road wheel. The axes of the dual armatures 
are in line with each other, and their inner ends are supported 
so as to be capable of rotating independently of each other. 
Thus each road wheel is driven independently of the others by its 
armature. The reversal of the direction of rotation necessitates 
the reversal of the internal coupling of the motors, which is 
effected by reversing the positions of the commutator brushes by 
means of toothed pinions E (Fig. 3) gearing with toothed racks on 
rods F, F! that are moved in one direction or the other by suit- 
able gearing from the end of the vehicle. The motion of the two 
pound motors is controlled by means of a compound switch G 
— between the motors, and rotated by means of a rod H 
extending to the driver’s platform, and operated by any suitable 
gear. This switch is constructed and operates as described in the 
specification of Letters Patent No. 6220 of 1886, granted to present 
inventor, the resistance coils there described being replaced by 
the field armature and armature coils. (Sealed August 24, 1888). 


13,954, W. E. Irish, Cleveland, Ohio, U.S.A. Im- 
provements in or Appertaining to Electrical Rail- 
— (11d. 21 Figs.] October 14, 1887.—A is an elastic or yielding 
conduit of non-conducting material which yields to the pressure 
of the contact wheel and reacts with sufficient force to clear the 
conducting wire when the pressure is removed. A wood or stone 
channel b incloses the tubes A which carry the return and the out- 
going conductors C that are —- to a generator at some point 
of the system and are uncovered, so that contact may be made 
at any pointin their length. Attached to the tube along its upper 
surface are short rail pieces D having small flanges at their sides 
resting on shoulders on the tube, and when in their normal posi- 
tion are flush with the roadway and top of the timber. Inside 
the tube A and corresponding to the rail pieces D in length, are 
contact pieces E flanged at the top, and having a central portion 
which rests in the tube above and normally out of contact with 
the conductor C. The rail and the contact pieces are insulated 
from each other by the rubber tube. The short rails and inside 
contact pieces are arranged in pairs which are insulated from each 
other by a space between their ends that allows ,one section or 
pair to be <r without interfering with the next pair on 
either side. H, H are two contact wheels attached to the platforms 
at the ends of the car and connected electrically with the motor. 
These wheels are each pivotted on a turntable I which is arranged 
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to be reversed by means of a rod K and crank handle k accord- 
ing to the direction of travel of the car, and to be raised or 
lowered by means of a tube L and handwheel / as the wheel is to 
be thrown in or out of contact with the track (Fig. 2). The con- 
tact wheel H is hung in a pivotted frame N on ashaft O. A tension 
spring P bears upon the wheel frame N with such pressure that 
as the wheel passes over the sectional track it will depress the 
sections successively so as to bring the inside pieces E in contact 
with the main wire within the tube. The moment a wheel de- 
presses a section sufficiently the circuit is closed through that 
section, the screws connecting the short rails and the inside contact 
pieces being the medium for the passage of the current through 
the rubber tube A, and as one section is not cleared before con- 
nection is established through the next succeeding section by the 
wheel passsing from one section to another, the flow of the current 
is continuous while the contact wheel is down, When the sections 
have been passed by the contact wheel the elasticity of the rubber 
tube A carries them back successively to their original position. 
Fig. 4 illustrates a method of crossing a railway track or the like. 
The elastic conduit with its contained conductor is carried down 
beneath the rails at S, and then up again between the rails, until 
the next rail is reached, when the conduit is dip; again as before. 
This enables contact to be made with the sectional track between 
the rails of the crossing track without material break in the 
electricconnections. (Sealed August 10, 1888). 


14,996. E. Hopkinson, Manchester. Improvements 
in Gear for Transmitting Motion from Electric 
Motors to Driving Axles of Vehicles. (8d. 6 Figs.) 
November 3, 1887.—Referring to Figs. 1 and 2, a is the axle of the 
car or vehicle and b the motor shaft. The ‘‘carrier wheel” c 
rotates on and is carried by the intermediate or carrier shaft d 











In order that this shaft may have freedom of motion round the 
centres @ and b, it is carried in bearings on the double arms or 
levers e', e, which are centred together on the shaft d and have 
their other ends carried on the shafts a and b respectively. Ifthe 
position of the shaft b be changed relatively to that of the shaft a 
by the rise or fall of the c7r, the arms ¢, ¢, tu-n abcut @ and ), and 
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their inclination is altered and the carrier wheel c rolls upon a and 
b, still remaining in gear with both, as indicated by dotted lines. 
Fig. 3 shows an arrangement for driving the axle of the vehicle 
when the motor shaft and the car axle are at right angles to each 
other. The intermediate shaft d is independent of the motor 
shaft b, but is cone directly to it by a flexible coupling b? to 
allow for any slight inequality in the setting of the shafts. The 
shaft d is carried in hearings d?, d3, the former in a bracket 
capable of turning on the axle a of the car, and the latter carried 
by a collar ~ made in parts bolted together so as to embrace 
and be capable of turning on the axle a. The carrier bevel wheel c 
is placed between the car axle a and the coupling 63 and gears 
direct with the wheel a? on the axle. Figs. 4, 5, and6 showa 
similar method applied to driving Ld worm gearing, The worm c 
is on the shaft d, which is mounted in a bracket d3 turning on the 
= a that carries the wormwheel a?. (Accepted September 29, 


15,583. B. J. B. anes, Santen. (7. A. Edison, 
Llewellyn Park, N.J., U.S.A.) vement in Electric 
Tramways ways. [ 2 Figs.) November 14, 
1887.—This invention relates to electric tramways and railways in 
which travelling electrical contacts are maintained at the moving 
cars, and has for its object to overcome the loss from leakage from 
the contact conductors. This is accomplished by using a current 
of the desired economical high tension on conductors running 
parallel with the tramway or railway, and by connecting such con- 
ductors at short intervals with the contact conductors of the tram- 
way through straight current tension reducers, so that upon such 
contact conductors the current will have a very low tension, for 
instance from five to ten volts, while the tension of the current on 
the main supplying circuit may be as great as desired. A con- 
tinuous or straight current generator A of electricity is located at 
a station at any point on the line of the tramway. Conductors 1, 
2 extend from A to the conductors 3, 4 of the main circuit which 
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extend along the line of the tramway. To this main circuit is sup- 
plied astraight current of high tension. Separate multiple arc 
circuits 5, 6 extend to tension reducers B, from which extend con- 
ductors 7, 8 to the contact conductors 9,10. These contact con- 
ductors are shown as the traffic rails upon which travel cars C carry- 
ing electric motors D, which are designed for low-tension currents. 
The tension reducers produce upon the contact conductors a 
straight current of low tension. In Fig. 1 the contact conductors 
are divided into sections by insulation a, one tension reducer 
being connected with each section, although the contact con- 
ductors ma, ti The tension reducer B may be any 
known form of apparatus for converting a high tension straight 
current into a low tension straight current. In Fig. 2 the tension 

d B is a combined motor and generator adapted to be 
— by and to produce continuous currents. It is located in 
the water-tight manhole !E and is connected with the main con- 
(Accepted 








ductors and with the working conductors as shown. 
September 22, 1888). 


DISTRIBUTING AND REGULATING, &c., 
CURRENTS. 


11,932. C. D. Abel, London. (Siemens and Halske, 
Berlin.) Improved Means for Haking and Insulating 
the Joints or Connections of Electrical Conducting 
Cables. [lld. 11 Figs.) September 2, 1887.—This invention 








relates to establishing and insulating connections of electrical con- 
ducting cables having a central conductor insulated from an 
annular conductor or ring of conductors surrounding the same. 


nected by means of grooved metal clamps 7, 7!, secured together 
by the screw t. For connecting the two outer conductors there is 
eeoet upon each a plate S with a central hole, and the wires of 

e conductors are bent up radially nst its front face ; a second 
plate S' is then fitted upon the insulating coating b, and metal 
rods p, with screwed ends, are passed Lane holes or slots in 
each of the four plates. Each pair of plates is clamped together 
with the ends of the conducting wires bet them by means of 
nuts X upon the rod. The connection is inclosed in a divided 
casing A, the upper part of which is provided with an inlet open- 
ing, closed by a screw plug Z, for filling the — with insulating 
material. Figs. 3and 4 show an arrangement for connecting a 
branch cable to a main cable at any desired point. The wires of 
the outer conductors are bent up and clamped between plates S? 
and S4; the latter have upwardly projecting arms provided with 
pinching screws at their upper ends, which rise above the upper 
edge of the middle part D of the inclosing casing, and which serve 
to fix the connecting — v for the two parts of the outer con- 
ductor of the main cable, and the lead connection P for the branch 
cable. The connection of the central conductor of the two parts 
of the main cable is effected by means of clamps R!. The clamp 
R! and a clamp R? carry upwardly projecting arms which serve to 
establish a connection between the central conductor of the main 
cable and that of the branch cable by means of a lead strip P' 
The casing is then filled up to the upper edge of the middle part 
D with tar. Figs. 5 and 6 show an arrangement for connecting a 
number of branch conducting cables to one or more main cables. 
Sockets E with packing grooves are formed in the bottom part C 
and middle part D of the casing to receive each cable to be con- 
nected. To the bottom part C is fixed a column S carrying two 
metal pole pieces M and N, which are insulated from each other 
and from the column by plates G of insulating material. The 
main cables K are connected to each other by copper — v, 
and the branch cables K' by means of lead strips P, P', and the 
corresponding polar pieces M, N. These connections are arranged 
above the surface of the insulating liquid with which the casing is 
filled up to the upper edge of the part D, and which consequently 
covers all the cable ends. (Sealed September 14, 1888). 


16,185. W. J. 8. Barber-Starkey, Bri orth, Satep. 
Improvements in Electric Meters. (8d. 6 Figs.) No- 
vember 24, 1887.—The principle of this invention consists essen- 
tially in immersing in or winding round a vessel containing 
liquid, a wire or lead of the main circuit to be measured, of com- 
paratively small section. The heat caused by the passage of 
the current in this wire will cause increased evaporation to take 
place, and a difference of volume to ensue between the contents 
of the said vessel, and an equivalent bulk of liquid in a second 
vessel not ex to the action of the current. This difference 
of volume will indicate the amount of units of electricity accord- 
ing to any suitable calibration used within any given time. To 
effect the evaporation of a liquid such as water, by the heat of the 
conductor carrying the electric current, the heating wire A is 
applied to the interior by means of a tube a, or to the exterior of 
a vessel B containing the liquid. In order to increase the eva- 
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porative effect, a wick C is applied to the heating surface, which 
draws up the liquid under the action of the heat communica 
from the wire A. A float b resting on the surface of the liquid is 
caused to operate a dial by means of a rack D actuating a pinion 
d, to which is attached a pointer travelling over a graduated 
dial. In order to allow for the waste of the liquid by natural 
evaporation, there is employed in combination with the evaporat- 
ing vessel B, a second evaporating vessel E exposed as far as 
possible to, or similarly protected from, the same natural causes 
of evaporation as the former vessel. A float e is fitted therein 
and is attached to a rack F gearing into a pinion f, which is 
attached to the back of the dial D and causes rotation in the same 
direction as that in which the pointer G is moved by the other 
float. The reading is thereby automatically corrected for the 
natural ee ypewr a leaving only the differential reading in- 
dicated by the pointer G. (Accepted September 29, 1888). 


4964. A.J. Boult, London. (Dr. S. Doubrava, Brinn, 
Austria.) Improvements in Apparatus for Trans- 
forming Electric Currents. [6d. 2 Figs.] April 3, 1888. 
—Fig. 1 a a simple commutator consisting of a metal 
disc A revolving round a shaft O. To the periphery of this disc 
are fastened insulating strips @ and two contact brushes B, B', 
arranged in such a manner that when one brush touches one of 
the insulating strips, the other brush touches the conducting 
oe of the periphery. This commutator serves to charge a con- 

enser D (Fig. 2) by means of a generator G of high electromotive 
force and to discharge it afterwards into the circuit F through a 
large condenser F. One of the oye of the generator is con- 
nected with one of the coatings of the condenser D, and this coat- 
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ing is further connected with the first plate of one of the coatings 
of the condenser E. The other pole of the generator is connected 
with the brush B!, The second coating of the condenser D is 
connected with a sliding tact C whic ts it electrically 
with the disc A. The second brush B is connected with the first 
plate of the second coating of the condenser E, and the end plates 
of this condenser are connected with the circuit F, When the 
disc A revolves the second coating of the condenser D will be 
first connected with the generator by means of the brush Al, 
disc A and sliding contact C, and this coating will be charged to 
the potential of the g ti By a further movement of the 
disc A, this connection with the generator will be broken and the 
condenser E is connected by means of the brush B. The surface 











Referring to Figs. 1 and 2, the two central conductors are con- 


of the condenser E is larger than that of the condenser D. By 
this connection the condenser D will be discharged into the con- 





denser E, and through this into the circuit Ff, and by ths com- 
bination of these two condensers the potential will be lowered 
in the proportion of the surfaces of the condensers E, D. (Sealed 
August 24, 1888). 

7850. W. P. Thom London. (G. Westinghouse, Jun., 
Pittsburg, Pa., U.S.A.) ne in or rela 
to Alternate Current ectric Distribution. [ 
2 Figs.) May 29, 1888.—The purpose of this invention is to 
provide means for operating a number of translating devices in 
series and to insure that the interruption or failure of one or more 
of the devices shall not interfere with the operation of the others. 
Referring to Fig. 1, Ais a suitable source of alternating, inter- 
mittent, electric currents, and L its circuit in which 
are included in series a number of translating devices d, for in- 


instance, incandescent electric lamps. Around each lamp is con- 
nected a reactive coil r, consisting of coils of wire p surrounding 
cores c of softiron. One of the devices d is represented as having 
its circuit interrupted at s. 


Fig.1. 
d 


In the circuit Lare also shown elec- 


tric arc lamps D or other devices requiring constant currents. 
These are not necessary to the system, but are applicable. Cur- 
rents of high potential, and quently wires of small cross- 
section, may be employed. If the circuit of the translating device 
be interrupted, the effect of the passage of the whole current 
through the coil is primarily to increase the difference of poten- 
tial at its terminals, and thereby increase the magnetic saturation 
of theiron core. By suitably proportioning the amount of iron in 
the core the counter electromotive force may be prevented from 
rising in a proportionate degree to the applied lect; tive force 
and the departure is greater as the diff of potential in- 
creases. Tne current is maintained at practically the normal 


amount without either increasing or decreasing the electromotive 
force of the circuit. (Sealed September 14, 1888). 


7851. W. P, Thompson, London, (G. Westinghouse, 
Jun. Pittsburg, Pa., 0.5.4), improvements in Switches 
for Electric Circuits. (8d. 4 Figs.) May 29, 1888.—A isa 
base of non-conducting material. The two switches shown are of 
the same construction. A conductor L is fastened to a binding 
late a! secured to the base A. This plate is connected by a 
‘usible strip c! with a second plate b! connected by a binding plate 
e! and conductor /, with a spring contact plate k'. A second con- 
tact plate £2 receives a conductor L! passing to the apparatus to 
be supplied with currents. The two spring plates may be con- 
nected with each other when desired by means ofa lever K, which 




















is pivotted at n, and is provided with a handle n' of non-conduct- 
ing material. The lever is formed with a blade or knife-edge k 
which passes between the errs springs j, j!, and 72, 72, thus 
forming good connections. e blade & is preferably widened 
towards its outer end, so as to make contact with both sets of 
springs at about the same time. The lever K is held in either of 
its two positions by a spring s placed in the socket N, and serving 
to press a ded pin ¢ against the sq d end of the lever K. 
A second safety strip c? connecting the plate ¢' with a plate a? 
may be provided, and electrically connected with the plate a! bya 
switch plug. (Sealed September 8, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the Uni States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 











AvTomATIC TuRNSTILE.—The principle of the automatic 
boxes, which form such prominent objects at our railway 
stations, has been applied to doors and turnstiles. A coin 
of the proper value must be dropped into a slot before the 
door can be opened, and thus the services of a money- 
taker are dispensed with. Such doors are applicable to 
the entrances of exhibitions and p of amusement, 
Their special use, however, is for lavatories and the like, 
For such cases it is necessary to insure that the doors 
shall always be closed after a person has passed out through 
them, and that they cannot be again opened except by 
the proper coin. To this end folding doors, meeting at 
the middle, are employed. To the inside of each door, 
and at right angles to it, there is fixed a gate. When the 
doors are open the two _ close the passage, and when 
the gates are open the doors areclosed. A eagene wishing 
to enter an unoccupied apartment finds the doors open 
and the gates closed. He drops his penny into the slot 
and me my open the gates, the doors closing behind 
him. en he emerges he opens the doors, and at the 
same time the gates close behind him. Thusthe entrance 
is always barred. This invention isin the hands of the 
Facile Automatic Turnstile Company, Suffolk House, 
Cannon-street, London. 
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ELECTRIC WELDING. 


THE process of electric welding, invented by Pro- 
fessor Elihu Thomson, has now been before the 
public for a considerable time, and has been the 
subject of many lectures and demonstrations. We. 
have not, however, heard much of its practical ap- 
plication in the arts, all the accounts hitherto pub- | 
lished dealing principally with the capacities of the 
system, and the production of sample objects, rather | 
than with the results of actual work. A recent) 
paper, however, read by Mr. C. J. H. Woodbury, 
of Boston, Mass., before the American Society of | 


‘larger than the bar, three failed at the weld at'| 


strains from 29,450 Ib. to 31,830 lb., and the other | 
failed in. from the weld at 32,9401b. The re- 
maining bars had enlarged joints, and broke through 
the shanks. Among four welded brass bars two 
were the same diameter at the joint as in the bar ; 
one failed at the weld at 40,820 lb. per square inch, 
and one gave way } in. from the weld at 47,730 lb., 
the full strength of the metal. In the remaining 


of a large copper bar, and its ends are led to the 
clamps in which the rods to be welded are held. 
The ends of the rods are placed in firm contact, and 
then the current is passed through them, its in- 
tensity being regulated by varying the primary 
current. As the resistance is greatest at the 
junction, this part rapidly gets hot, and the hotter 
it becomes the greater grows the resistance. Rapidly 
the metal softens and the clamps holding the bars 





bars the joint was enlarged 80 per cent., and stood 
the strain. When brass was welded to wrought iron 
the joints failed at 17,450 lb. in one case and 
33,550 Ib. in another. A junction between steel 


are then fed forward to force the two surfaces to- 
gether, and to cause them to unite. It is this 
| pressure which causes the upsetting noticed in the 


| test-pieces. The union is complete in a time vary- 


Mechanical Engineers, adds a valuable contribution and German silver bore 40,411 lb. per square inch | ing from a fraction of a second to two minutes, and 


to our knowledge of this subject in the results of a 
series of tests of electric welds made at the United | 
States Arsenal, Watertown, Mass. The test-pieces | 


before it broke. 
In another series of tests distinctly better results 
were obtained. The steel welds, however, were 


| then the current is stopped off and the article re- 
;moved from the clamps. In the direct machine 
(Fig. 2) the dynamo is situated below the clamps, 


included wrought iron, octagonal steel, steel and| poor, giving way at 70 per cent. of the breaking | and has its armature wound with two coils ; one is 
wrought iron, copper, brass, brass and wrought | strain of the bar, unless they were much upset. | of fine wire to supply the current which excites the 
iron, and brass and German silver, and varied in| The octagonal steel, however, showed two welds field magnets, while the other is a single copper 


diameter from 1.74 in. to .25 in. | 


that were perfect, out of four samples. Among six 


|bar which supplies the current for welding pur- 


Commencing with the wrought iron, we find that samples of wrought iron, five were parallel ; three | poses. The ends of this bar are connected to rings 





the first sample had nearly 40 per cent. more 
sectional area in the weld than in the bar, and 
hence, as might be expected, it failed several inches 
away from the joint. The next was 3 per cent. 
smaller in the weld, and failed there at 49,500 lb. 
per square inch. The third test-piece was parallel, 
and failed 3in. away from the weld at 54,380 lb. 
per square inch. Next followed a series of tests on 
bars 1.02in. by .4in., having, in the untouched 
state, astrength varying from 53,5001b. to 55,8301b. 
per square inch of section. Five out of the seven 
samples were very distinctly larger in the weld than 
in the body, but nevertheless two of them gave 
way through the joint, where the section was in- 
creased by 25 per cent., the strain per square inch 
of the bar being 50,000 Ib. in one case and 53,480Ib. 
in the other. The two parallel bars also gave way 
at the welds at an average of about 50,4001b., 
while in the three cases in which the weld stood 
the trial its section was respectively 37 per cent., 
47 per cent., and 36 per cent. greater than that of 
the bar. With bars of 4-in. round iron having an 
average strength of 58,0001b., only one broke at 
the weld, where it was 4 per cent. less in cross- 
section than the bar. The others all broke through 
the bar, the welds being from 23 per cent. to 70 per 
cent. larger in cross-section. 

The octagonal steel experimented upon had a 
breaking strain of about 127,000 lb. per square inch. 
Two welded specimens broke through the joint at 
63,000 lb. and 76,000 lb. per square inch respec- 
tively, and two others broke at the end of the 
enlarged section of the weld at 90,000 lb. and 
105,000 1b. respectively. When octagonal steel was 
welded to wrought iron, it was the latter which 
gave way in each instance, and not the joint. 

In the copper tests the strength of three un- 
welded specimens varied between 32,390 lb. and 
32,840 Ib. per square inch. Out of four samples in 





which the joint was not more than 4 per cent. 


failed at the joints at the full strength of the metal ; | 


and two broke 2 in. away from the joint at rather 
low strains. 

The value of these tests is very much impaired 
by the increased size of the welds, which, in many 
instances, vitiates all comparison between the joint 
and the bar. Enough, however, is shown to de- 
monstrate that an electric weld, like a hand- 
made one, may be either good or bad. The fact 
that perfect welds in wrought iron can be made 
shows that when the proper conditions are under- 
stood this system may be made to turn out most 
reliable work, for it is very nearly independent of 
the skill of the workman. We must remember, 
indeed, that in comparing many of these joints 
with the solid bar we are adopting an unreasonably 
high standard of comparison, and that we ought 
rather to take as our criterion brazed or soldered 
joints, which have hitherto been the sole methods 
of uniting such metals and alloys as copper and 
brass. In the case of the steel welds again, the 
heating to which they had been subjected must 
have greatly altered the local temper, and have 
rendered the metal much softer near the joint than 
elsewhere. The general results cannot fail to excite 
our enthusiasm and to raise the hope that a new 
method of dealing with metals is within our grasp, 
and that it will enable us to adopt forms of construc- 
tion which have hitherto been scarcely possible. 

The apparatus by which electric welding is car- 
ried out are exceedingly simple. Already they 
have been made of sufficient power to deal with 
3-in. bars, and the makers talk of larger sizes yet. 
Two forms are shown in the engravings on the 
present page. Fig. 1 works on the indirect or trans- 
form system, and Fig. 2 on the direct system. In 
the former an alternate current dynamo, not shown 
in the engraving, supplies a current which is led 
round the primary coil of a secondary generator or 
transformer, The secondary coil is a single turn 





Fia. 2, 


from which the current is led by brushes to the 
clamps. In any case the electromotive force is very 
small, usually about half a volt, while the current, 
with large bars, amounts to thousands of volts. 
Power is only absorbed during the time that the 
metal is heated ; at other times the generator runs 


idly. 








SIR HOWARD GRUBB’S WORKS, 
DUBLIN. 

| THE well-known works of Sir Howard Grubb at 
Rathmines, Dublin, where so many fine astronomical 
telescopes have been produced, formed one of the 
chief scientific attractions at the late summer meeting 
of the Institution of Mechanical Engineers, and a 
very large number of members paid them a visit. The 
present works were built in the year 1874, and took 
the place of former buildings erected in 1865 for the 
construction of the great Melbourne reflector. The 
principal building is a square of about 70 ft., and 
springing from this is a twelve-sided hail, of about 
42 ft. diameter, which has very much the appearance 
of an astronomical observatory, and was, in fact, 
constructed for the erection of the great Vienna 
27-in. refractor, of which we published such a full 
account in our twenty-ninth volume. 

All kinds of astronomical instruments are made on 
these works, Sir Howard Grubb manufacturing 
every part of the various instruments he sells, in- 
cluding both the mechanical and optical portions, 
starting with the castings as received from the 
foundry or with the rough glass from the makers. 
The various machine tools for preparing the mecha- 
nical parts are situated in the lower ground floor, 
while the lighter mechanical operations and the 
optical work are carried on in rooms in the upper 
story. The smithy, model-makers’ rooms, and divid- 
ing engine department, are in a separate building. 

The preparation of lenses for the large telescopes 
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forms the most important feature in the production 
of these beautiful instruments. As received from 
the maker, the glass of which the lens has to be 
formed is in the form of a disc roughly polished on 
both sides, or it may be that only one or two facets 
are polished on the edges. There are, we believe, 
only two firms in the world where glass can be 
obtained suitable for the object glasses of the larger 
astronomical telescopes, The method of vane, 
this glass was discovered by a Swiss peasant name 

Guinard, and the secret of the process was handed 
down in his own family to Messrs. Feil, of Paris, 
who now carry on the business. Messrs. Chance 
Brothers, of Birmingham, are the second firm who 
— this glass, and they learned the secret from 

. Bontemps, who had worked with Guinard’s son. 

The three chief qualities required in glass used for 
this purpose are: Firstly, that it shall be generally 
clear, and free from air bubbles, specks, pieces of 
‘*dead metal,” &c.; secondly, that it shall be 
homogeneous ; and, thirdly, that it shall be well 
annealed. 

It is easy to judge whether the disc of glass 
received from the makers fulfils the first set of con- 
ditions; but it is not so with regard to homogeneity. 
The best test, Sir Howard Grubb informs us (in a 
paper which he read in 1886 at the Royal Institu- 
tion), is somewhat similar to Foucault’s test for figure 
of concave mirrors. He says: ‘‘1n order to carry out 
this test the disc of glass to be tested should be either 
ground and polished to form a convex lens, or if 
that should not be convenient it should be placed 
in juxtaposition with a convex lens of similar or 
larger size, the excellence of which has been 
established by previous experience. The lens or 
disc is then placed opposite some brilliant light, 
such as a gas flame, at a distance that will cause a 
conjugate focus to be formed at the other side and 
at a convenient distance. When the exact position 
of this focus is found the eye is placed as nearly as 
possible so that the image of flame is formed on the 
pupil. On looking at it with the eye in this position, 
the whole lens should appear to be ‘ full of light ;’ but 
at the slightest movement to one side the light will 
disappear, and the lens appear quite dark. If the 
eye be then passed slowly backwards and forwards 
between the positions showing light and darkness, 
any irregularity of density will be seen.” The ex- 
planation of this action is as follows: When the 
eye is placed exactly at the focus of a perfect lens 
the image formed on the pupil is very small, and 
the slightest movement of the eye will cause the 
light to appear and disappear. If the eye be not at 
the focus the pencil of light will be larger, and con- 
sequently it will require a much greater movement 
of the eye to cause the light to disappear. If any 
part of the lens be of a different density to the 
general mass, that portion will have a longer ora 
shorter focus ; consequently, while the light flashes 
off the general area of the lens quickly it still re- 
mains on the defective portions. Sir Howard 
Grubb has substituted a camera for the eye, form- 
ing the focus of a small point of light on the stop of 
the lens, andin this way has photographed veins in 
the glass. 

To determine the third point, namely, whether 
or not the glass is properly annealed, a test can 
readily be made by the polariscope. 

The piece of glass having satisfactorily passed these 
tests it next becomes necessary to determine the 
curves to be given to the lens. The calculation of 
the curves necessary to secure achromatism and 
the desired length of focus are of a simple character ; 
provided the refractive indices and dispersive power 
of the glass be known. Both Messrs. Chance and 
Feil supply data sufficiently accurate to satisfy Sir 
Howard Grubb for discs up to 10in. in diameter. 
Over that size he grinds and polishes facets on the 
disc and measures the refractive and dispersive 
power. On the other hand, the calculation of the 
curves required to satisfy the conditions of spherical 
aberration are very troublesome, but fortunately 
they may be generally neglected. 

Having determined the curves, the actual work 
of forming the lens from the disc is taken in hand. 
The whole operations consists of : 1. Rough grind- 
ing. 2. Finegrinding. 3, Polishing. 4. Centering. 
5. Figuring and testing. 

The rough grinding is very simple. 


The glass 
is cemented on a holder and is held against a re- 
volving tool supplied with sand and water, and of 
a shape which will tend to abrade whatever portions 


are necessary to produce the required curves. For 
fine grinding the tools are made either of brass 
or cast iron, They are grooved on the face in 





order to allow the grinding material, emery powder 
and water, to properly distribute itself. When two 
surfaces of unequal hardness are rubbed together 
with emery powder and water between the two, 
each little particle of the powder is at any given 
moment either imbedded into the softer surface, 
rolling between the two surfaces, or sliding between 
the two surfaces. Those particles which become 
imbedded do no work in abrading the softer 
material in which they are imbedded, and but little 
in abrading the harder material. They are gene- 
rally the finer particles, and are kept out of 
action by the larger particles. Those that are 
purely rolling do little or no work, the particles 
that slide carrying on most of the required action. 
The best conditions for rapid grinding are, not too 
little emery, for then there will not be enough of 
abrading particles, nor too much, for then the par- 
ticles will roll on each other, and tend to crush and 
disintegrate each other instead of abrading the glass. 
There should, in fact, be just sufficient to form a 
single layer of particles between the grinder and 
the glass surface. 

Sir Howard Grubb in grinding small lenses, up to 
5 in. or 6 in. in diameter, carries on the whole pro- 
cess by hand, and surfaces up to 12 in. or even 
15 in. in diameter can be ground by hand ; but the 
labour is severe, and Sir Howard is now extending 
the machine-grinding, as the machines give more 
regular work. In fine grinding by hand the glass 
is cemented on to a holder having three pieces of 
cork to which the lens is attached. A suitable 
quantity of moist emery powder having been ap- 
plied, the operator proceeds to work the grinder by 
a series of peculiar strokes, the character of which 
he varies according to circumstances. Although the 
harder material, i.e. the glass, is abraded very much 
more quickly than the softer material of the 
grinder, yet the latter suffers considerably, and the 
operator has to exercise considerable skill in order 
to bring the glass to the curve of the grinder with- 
out altering the curve or figure of the latter. It is 
even possible for a skilled workman to take a lens 
of one curve and a grinder of a deeper curve, and 
to produce a pair of surfaces fitting together and of 
shallower curves than either. 

For the measurement of the curves during the 
process, gauges of brass or steel are used in the early 
part of the process, but this method of testing is too 
rough for the more finished work. A spherometer 
is therefore used. This instrument is made in 
various forms; that which Sir Howard Grubb 
prefers has three legs ending in three hardened 
steel feet, which are portions of a circle, and a 
central screw with a fine thread. The three feet 
rest on the glass and by means of the point the 
versed sine of the curve fora chord equal to the 
diameter of the circle, of which the feet are seg- 
ments, can be measured, and the radius of the 
curve can be easily calculated from this. The screw 
has a micrometer head divided into 100 parts, and 
the screw has 50 threads to an inch. Each divi- 
sion is equal, therefore, to gy, in., but with a 
little practice it is easy to get determinate mea- 
surements to one-tenth of this, or ;g$55 in. By 
adopting special precautions even more delicate 
measurements can be taken, as far probably, it is 
stated, as yoyo in. OF qxdoq0 in. This has been 
found to be practically the limit of accuracy of 
mechanical contact. Sir Howard Grubb gave his 
visitors some very striking exhibitions of the 
delicacy of this instrument. Placing the sphero- 
meter on a glass plane he adjusted the micro- 
meter screw so as just to bring it in contact, there 
being at the same time sufticient weight on the 
feet to prevent the instrument turning on the 
screw point as a pivot owing to the friction of 
the feet. He then lifted the instrument away, 
taking care that no heat was imparted to it by the 
hand, and that the screw was not shifted. He 
then placed his hand for a moment on the part of 
the glass where the screw would touch, thus raising 
its temperature slightly, and creating a small eleva- 
tion of the surface of the glass by expansion through 
the heat imparted to it. The fact that a small 
lump had thus been produced was at once detected 
by the spherometer, as, on being replaced on the 
glass, it readily spun round on the central point. 
Sir Howard has used this property of expansion 
and contraction of glass under varying temperatures 
with good effect in finishing lenses. Sometimes he 
will suppose that an improvement could be made by 
raising a certain part relatively to the rest of the 
surface. Formerly it was necessary, in order to 
test the accuracy of such a supposition, to reduce 





all the rest of the surface, and it might happen that 
no improvement, but the reverse of an improve- 
ment, might thus be effected. By temporarily 
raising a part by means of placing the hand on it, 
and causing expansion through heat, he was able to 
test the correctness of his opinion without actually 
removing any part of the glass. On the other 
hand, an opposite case might be taken, and it might 
be thought that the lens would be a little too high 
in one part. In order to test this a little ether 
can be applied by a camel-hair pencil, and this 
evaporating will cool the material, which will thus 
become depressed for a sufficient length of time to 
enable an estimate of the result of reducing the sur- 
face to be formed. 

Flexure of the glass is one of the chief difficulties 
a lens maker has to contend with in polishing large 
examples. Thick pieces of glass, such as are used 
for objectives, will bend to quite a serious extent 
under the strain of their own weight. This was 
well illustrated by an experiment Sir Howard Grubb 
described to his visitors. The spherometer is set 
upon a polished disc of glass 74 in. in diameter and 
? in. thick, and supported on three blocks near the 
periphery. The instrument is adjusted so that the 
micrometer point just touches the glass, but 
the feet are also sufficiently in contact to prevent 
spinning. The three blocks supporting the glass 
are then removed, and it is allowed to rest on one 
block placed in the centre. The spherometer will 
then spin round on the screw point, showing that 
the glass has bent down, thus giving a slightly 
convex upper surface. Owing to this circumstance 
Sir Howard supports all lenses above 4in. when 
being polished on a rest of equilibrated levers 
devised by his father for supporting the 6-ft. mirror 
of Lord Rosse’s big telescope. Occasionally lenses 
are polished while floating on mercury, but in this 
case it is difficult to keep the disc steady without 
introducing other chances of strain. 

The polishing process is often conducted in the 
same manner as the grinding, except that the 
abrading powders used are of a finer and softer 
description and the surface of the polishing tool is 
of a softer material. Various substances are used, 
such as fine cloth, satin or paper, and pitch. Sir 
Isaac Newton was the first to use the latter material, 
which, Sir Howard states, is the only substance he 
knows possessing the peculiar qualifications neces- 
sary to fulfil the required conditions. Moderately 
good surfaces can be obtained with cloth polishers, 
but the elasticity in that material produces a ten- 
dency to round off the surfaces of the pits left by 
the grinding powder and to polish the bottom of 
these pits at the same time as the upper surface. 
Paper is much used in France, but Sir Howard has 
not found it to answer well, it being open to the 
same objections as cloth. Archangel pitch, how- 
ever, is perfectly inelastic, and in addition to this it 
has a curious quality of subsidence which is of much 
use in the process, Pitch can be made so hard by 
continuous boiling that it is impossible to make any 
impression on it with the finger-nail without split- 
ting it into pieces ; and yet even in this hard con- 
dition, if laid on an uneven surface, it will ina 
given time subside and take the form of that sur- 
face. The cohesion of its particles is not sufficient 
to enable it to retain its form under the action of 
gravity. It would therefore seem that even the 
hardest pitch must be classed as a liquid rather 
than a solid. 

The polishing tool is made by overlaying a metal 
or wooden disc, formed to nearly the required 
curves, w:th squares of pitch, and whilst these are 
still warm pressing them against the glass. Wher- 
ever the abrasion is required to be less the squares 
of pitch are reduced in surface, and by the quality 
of subsidence, before referred to, the projection of 
the block is reduced and the required pressure thus 
got. This is Sir Howard Grubb’s explanation of 
the action, and it seems the true one, although it is 
not, we believe, universally accepted. 

Polishing machines are, as stated, used. Lord 
Rosse’s and Lassell’s are the best known, and Sir 
Howard’s father—the late Mr. Thomas Grubb— 
devised a machine also. All these, however, are 
apt to polish in rings, owing to the series of 
strokes constantly recurring of the same amplitude. 
It is also impossible to obtain absolute homo- 
geneity in pitch patches, and if any one square 
be a shade harder than the general number, and 
that square ends its journey at each stroke at 
the same distance from the centre of speculum or 
lens, there will almost surely be a change of curva- 
ture in that zone. To avoid this Sir Howard has 
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made a slight modification in the machine, so that 
by a simple arrangement of the mechanism the 
sequence of the strokes is virtually quite broken up. 
It may be interesting here to quote the approximate 
cost of abrasion by each of the four processes : 


Per Gramme. 


£8 d. 
Rough grinding, about eee pe 0 ¢@ 1 
Fine grinding, about... bag aa 0 0 7% 
Polishing, about ‘ ecg 010 0 
Figuring, about ... 48 0 0 


By the figuring process local errors in the surface 
are corrected, and the surface is brought to that form 
which will cause the rays falling on any part to be 
refracted in the right direction. An objective may 
have gone through all the processes already referred 
to, and to look at may be perfect, but to look 
through and use it will be useless. It may be in 
fact only one-fourth finished, although in extremely 
rare cases it may happen to be ready for use. In 
fact, although the spherometer is so fine a measur- 
ing instrument as described, it is useless for 
figuring ; thatis to say, an error which would be 
beyond the power of the instrument to detect 
would make all the difference between a good and 
bad objective. The test must, therefore, be made 
by optical means. The best object to employ is a 
star of the third or fourth magnitude, but as these 
are frequently not visible, recourse is had to 
artificial objects, such as a minute image of the sun 
reflected from little polished balls of speculum 
metal or a thermometer bulb. Small electric lamps 
may also be used, their light condensed and re- 
flected from polished balls of black glass. Fer the 
reflection and localisation of errors it is useful to 
have sets of diaphragms by which various zones of 
the surface can be exposed, the foci of these zones 
can then be separately measured, but a really ex- 
perienced eye does not need them. For concave 
surfaces Foucault’s test is useful. This is fully 
described in Dr. Draper’s account of the working 
of his reflecting telescope. 

The really crucial test is, however, the perform- 
ance of the objective when used as a telescope, and 
the appearance of the image, not only at the focus, 
but on each side of it. If an objective have but 
one single fault its detection is easy, but it generally 
happens that many faults are superposed. There 
may be faults of achromatism and faults of figure 
in one or all of the surfaces ; faults of adjustment, 
and perhaps want of symmetry from strain or 
flexure. 

When the fault has been localised the lens is 
again put on the machine, the polishing continued : 
the stroke of the machine and the size of the pitch 
patches being so arranged as to produce a slightly 
greater action on those parts that have been found 
to be too high. 

From the brief description we have given of the 
process of preparing a large lens it will easily be 
seen that exceptional skill and long experience is 
required by those having charge of such operations, 
A man must have great natural qualifications and 
a scientific knowledge of a high order to enable him 
to achieve success in sucha field. In addition he 
must possess exceptional patience. Those who wish 
to follow this interesting subject further than our 
space has permitted, cannot do better than refer to 
Sir Howard Grubb’s paper before referred to, and to 
which we are indebted for so many of the facts here 

iven. 

. The most important work now in progress at Sir 
Howard Grubb’s factory is the object glass, 28 in. 
in diameter, for the new equatorial telescope to be 
erected at the Greenwich Observatory. After a 
very long delay, the crown glass disc for this ob- 
jective has been produced by Messrs. Chance, and 
it was in Sir Howard Grubb’s hands at the time of 
his works being visited by the members of the 
Institution of Mechanical Engineers. The flint 
glass disc has since been also received, and we hear 
that both discs promise to prove of exceptionally 
good quality. For grinding this object glass a 
new grinding and polishing machine has been con- 
structed, and this occupies a special workshop which 
has been formed by dividing off a portion of the 
twelve-sided hall already referred to. Adjoining 
this polishing machine the visitors were shown a 
glass plane which has been prepared to facilitate 
the testing of the 28-in. object glass. This glass 
surface has been reduced to so nearly a true plane 
that it is known with certainty that no portion of 
its surface has a curvature greater than that corre- 
sponding to a radius of 7} miles. 

It is of course impossible in a notice like the pre- 


sent to describe in anything like detail the special 
machines employed at Sir Howard Grubb’s works, 
but a few features may be noticed. For very accu- 
rate planing there is a small planing machine in 
which the to-and-fro motion of the table is given by 
flexible steel bands, which are wound and unwound 
on drums on a shaft having a reciprocating rotary 
motion. An exceedingly steady motion is thus 
given to the table. In the same room is a small 
screw-cutting lathe for cutting the micrometer 
screws, these having generally 50 or 100 threads to 
the inch. The screws, which are most beautifully 
finished, are, of course, produced with one cut, and 
are not touched after leaving the machine. It may 
be interesting to state that the fine leading screw of 
this lathe is one cut some forty years ago by the 
late Mr. Bryan Donkin, whose very ingenious 
dividing machine we described fully on page 235 of 
our forty-second volume. 

Another interesting machine is an engraving 
machine which is employed in cutting figures in 
divided circles, &c. This is one of the earliest 
of the pantographic copying machines, and it was 
constructed in 1847 by the late Mr. Thomas Grubb 
for engraving registration numbers on gun barrels. 
The circumstances which called this machine into 
existence are curious. About the date mentioned 
a scare had arisen respecting a rebellion in Ireland, 
and a short Act of Parliament was passed enforcing 
the registration of all firearms in the island and 
enacting that each arm should have its registration 
number engraved upon it. But our Jegislators in 
framing this Act had utterly ignored the fact that the 
engraving which they thus stipulated should be done 
to satisfy the provisions of the Act amounted toa 
quantity which it was utterly beyond the power of 
all available engravers to accomplish within a 
reasonable time, and thus there seemed every chance 
of the Act becoming a dead letter. To meet this 
difficulty the late Mr. Thomas Grubb devised the 
machine noticed above. Thirty of these machines 
(each worked by a treadle motion) were made, and 
members of the constabulary were instructed in 
their use, the result being that the provisions of 
the Act were carried out without difficulty. The 
tool at Sir Howard Grubb’s factory is one of the 
original machines so made, and it still does excellent 
work, 

Another interesting machine is that used for cut- 
ting the teeth of the main driving wheels of equa- 
torial telescopes and similar work. Of course it is 
of no use having an accurate driving clock unless 
the wheel on to which it drives is itself accurately 
cut. For this reason in cutting these wheels re- 
liance is not placed on the wheels of the cutting 
machine, but the wheel to be cut is divided on the 
dividing machine, and each tooth is carefully set 
in the cutting machine by these divisions. A 
powerful microscope with cross lines in a field illu- 
minated by a small incandescent lamp is used in 
this setting operation. We may mention here that 
small incandescent electric lamps are freely used in 
carrying out work at Sir Howard Grubb’s works, 
and their convenience is very great. 

Visitors to Sir Howard Grubb’s works had also 
an opportunity of examining there a driving clock 
fitted with the beautiful system of electric control 
which formed the subject of his paper read before 
the Institution, and of which we have already pub- 
lished an account (see page 343 ante). 

It may be added that in Sir Howard Grubb’s 
workshops there are employed from thirty-five to 
forty hands, and at the present time the following 
instruments are either in process of construction or 
about to be putin hand: 28-in. refractor for the 
Royal Observatory, Greenwich ; 8-in. refractor for 
Venezuela ; 13-in. standard photographic telescope 
for the National Observatory, Mexico, and also one 
for each of the three Royal observatories at Green- 
wich, Capetown, and Melbourne; 13-in. standard 
photographic telescope, which is to be mounted 
on the 12-in. equatorial for the Savilian Observa- 
tory, Oxford, and also one added to 8-in. equatorial 
for Queen’s College Observatory, Cork; 13-in. 
standard photographic objective for the Royal 
Observatory, Sydney ; 9-in. photographic telescope 
for Sir Henry Thompson’s observatory, Hampton ; 
some smaller equatorials for Peking, &c.; 20-ft. 
observatory roof for the Royal Observatory, Got- 
tingen ; 15-ft. observatory roof for Venezuela ; and 
18-ft. observatory roof for the National Observatory, 
Mexico. It is expected that the work for the 
Oxford and Mexican observatories will be com- 
pleted by the end of this year, while the installations 





for Greenwich, Melbourne, and Cape Town have 








only been lately put in hand ; they will probably 
be ready for shipment next August or September. 
It is contemplated to make important additions 
shortly to the buildings and plant, in order to 
_— of the employment of a larger number of 
ands. 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From ovr New York CorRESPONDENT.) 
(Concluded from page 546.) 
Nracara Fatts, 

Proressor PoHtmaN read a paper entitled ‘‘ The 
Life History of Niagara Falls.” This paper was 
of a semi-geological character, its author tracing 
the course of the great lakes from the time they 
were immense valleys emptying their waters through 
the Mohawk into the Hudson River. Professor 
Pohlman seemed to consider the whirlpool a more 
interesting phenomenon than the falls, for there the 
river had cut its way through the solid rock. The 
old Tonowanda River, and all others of this vicinity, 
had three falls, one of the Niagara limestone, one cf 
the Clinton limestone, and one over the Medina 
sandstone. These were connected by rapids. In 
the whirlpool were confined the 20,000,000 cubic 
feet of water which fall over the cataract every 
minute, and the space was but a little over 400 ft. 
across. At one time it drained, possibly into the 
Mississippi, and then into the St. Lawrence. Lake 
Ontario lowered down, and the cut took place at 
Niagara, for Lake Erie was looking for an outlet. 
There was no time to separate into the old channels, 
and at Lewiston there was a great depth of clay and 
shale, and there the cut wasmade. At the railway 
suspension bridge the first fall began, and not at 
Lewiston as many supposed. There was the first 
embankment found heavy enough to hold a river. 
To come from Lewiston would have taken at least 
200,000 years. The first historical picture was 
given by Father Hennepin in 1678, and he said 
the fall was 600 ft., and that such a fall did not 
exist anywhere else. Then the Horseshoe was 
not so far away from the American fall as now. 
The American fall, too, used to be in the shape 
of a horseshoe. From 1841 to 1886 the Horse- 
shoe Fall went back 485 ft., and it was now going 
back about 9 ft. a year. The water on the brink 
was 20 ft. deep, and it might be that Father 
Hennepin was not so very wrong after all. He 
criticised the idea of a tunnel to the Niagara River 
below the falls to transport the power to Buffalo, 
saying this would require the walling of 16 miles of 
shale. The upper rapids fell 50 ft. in half a mile. 
The formation was the Niagara limestone ; above 
this there was nothing but shale, and the river 
would cut through it, forming a rapid, 


SoaPina GEYSERS. 


Dr. R. W. Raymond closed the evening with a 
paper on ‘‘Soaping Geysers.” He stated that 
throwing in soap caused the geysers to ‘‘ spout,” 
and cited Dr. Arnold Hague, whose experience con- 
firmed this view. Recently some one must have 
‘*soaped” the political geysers, for they have been 
‘* spouting” all over the United States. It was 
stated that the use of ‘‘lye” produced a more 
rapid action, and here again the simile holds true. 


EXcuRsIONs. 


The next day had a splendid programme assigned 
to it, being nothing more nor less than excursions 
to the ‘‘ grain elevators,” the breakwater, and other 
objects of interest around Buffalo. The rain pre- 
vented the carrying out of this part of the pro- 
gramme, although with admirable forethought one 
local paper published a full account of it in detail. 
The best the writer can do is to annex an engraving 
of the grain elevators we would have visited if the 
weather had permitted. The first was built in 1843 
and had a capacity of 55,000 bushels. At the pre- 
sent time there are twenty-two of these stores, with 
a capacity of 9,215,000 bushels. In 1880, 98,902,050 
bushels were handled here. 

That afternoon the party went to the pumping 
station and saw a new Gaskill engine in course of 
erection. From here we went by the Belt Railway 
to the Buffalo Cement Works. Borings in this 
vicinity have developed natural gas in suflicient 
quantities for the use of the works, and the explor- 
ation is still being continued. 

The party were received in most hospitable shape 
in a large warehouse heated by an open grate of 
natural gas, where they were invited to a bounteous 
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lunch ; after this they were in a situation to fully Lockrort. | saw the locks illustrated on the opposite page, and 
appreciate the work shown them. Thefossilsfound| That afternoon we started for Lockport to visit| from which the place takes its name. Perhaps M. 
in the strata are of considerable geological interest. | the Holly Manufactory, where we saw a Gaskill| de Lesseps might spend time profitably at these 
The formation is an impure limestone mixed with a 
clay, and requires nothing but grinding and barrel- —— = 
ling to make it readyfor the market. The grinding is 
performed by Carr disintegrators, and is very suc- 
cessfully done. The general character of the rock 
is similar to that used in making Portland cement, 
and it is said the Buffalo cement is the stronger of 
the two ; the analysis is as follows : 
Portland. Buffalo, 

Silicic acid ... 55 Ss 31.43 32,86 

Alumina... eS ors 10.80 10.40 

Lime and magnesia fe 56.77 56.74 

On leaving the cement works the party were 

conveyed in carriages over the Barber asphalt pave- 
ment, and then by way of a painful contrast were 
driven over a few streets paved in the usual 
American manner. On arriving at the asphalt works 
we were shown the plant, and then witnessed the 
laying of a section of a street, which was certainly 
quickly and neatly done, exciting considerable 
favourable comment, 








Steet Ratts. 


The subscription dinner occurred in the evening, 
and as usual was so pleasant as to be prolonged 
late into the night, the result being that many 
of the audience at the next morning session 
felt sleepy, and a not very brilliant series of re- 
sponses were made to the papers read, although 
Mr. R. W. Hunt read an interesting and instructive 
paper entitled ‘‘Steel Rails.” Coming from one 
so well known, and whose experience in this par- 
ticular has been so great, the paper attracted much 
interest, and it will be discussed no doubt in the 
future. His conclusions were that the heavy sec- 
tions so common in England, and which have been 
gaining in favour here, have proved a disappointment 
so far as durability was concerned. This, however, he 
attributed rather to a faulty design. The increased 
weight was attained by a greater depth of metal in 
the head, and this he thought unwise. As an in- 
stance he cited the cases of a 65 Ib. rail and a 60 lb. 
rail of identical pattern except that the additional 
weight in the former was in the top, and it appeared 
on trial the 60 Ib. rail gave better results. Hethought 
the rails should be straightened as much as possible 
when hot, and condemned the application of a 
‘* gag” to the flanges. Harder steel should be used 
for the heavy rails, and ingots ought not to be 
turned on their sides until their interior is entirely 
chilled, as they are more liable to develop crevices 
lengthwise. 

It seems that the first steel rails used in the 
United States were imported by the Pennsylvania 
Railroad from England, and the first rolled here 
were made at the North Chicago rolling mills in 
1865. He gave then a section of 65 Ib. rail, and 
one of 601b., which are reproduced below. 

The 65 lb. is a common form and in general use 
in thiscountry, yet it has not given the service ex- 
pected, while the 60 1b. rail seems to outwear the 
other to a considerable extent. He thought the 
question of a joint was also of great importance, and 
that the proper one had not yet been devised. This 
paper received the consideration of all who heard 
it, and will no doubt incite a great discussion of 
the subject which must prove of lasting benefit to 
railmakers and to rail users. Probably Mr. Sand- 
berg will have something to say on the subject on 
a later occasion. 


\\ 
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ELECTRICAL TRANSMISSION OF POWER, 


Mr. R. P. Rothwell followed with a paper on 
‘¢ Electrical Transmission of Power in Mining,” the 
first application of which was made in New Zealand 
to drivea stamp mill. In Aspen, Col., water power 
has been transmitted to the mines, to the pumping 
and hoisting machinery, and also to the machinery 
at the coke ovens. A large installation is now being 
put in at the Nevada mill on the Comstock Lode, 
water being taken to the level of the Sutro tunnel, 
giving a 1630 ft. head, which drives six 40-in. 
Pelton wheels, each of 135 horse-power, driving the 
dynamos direct. The Brush Electric Company have 
provided the dynamos, each of 135 horse-power, 
and six electric motors, each of 90 horse-power, 
which are to drive the merecmay 4 of rear 
mill. The longest transmission thus far has been . ‘ 
on the Feather River in California, the circuit being OO ee ee eer 
about 18 miles. In Alaska the water-power on the | engine in process of construction, and also admired | locks. There are five pairs each of 12 ft. lift and 
mainland is to be used to drive 240 stamps, of the|the magnificent travelling cranes made by the |all constructed of massive blocks of limestone ; 
famo.s Treadwell mine. Yale and Frome Company. It was at this point we | the total cost being over half a million of dollars, 
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The surplus water is drained through a race way 


on one side at the head of the locks, and after use 


in the various manufactories is discharged into the 
canal below. On the other side it is drawn through 
a tunnel 1000 ft. long cut in solid rock and runs 
under the Holly Works above noted, and which 
may be seen on acliff above the locks. 


Cow ss’ Exvectric SMEttiInc Works. 


From the Holly Works we visited the Cowles 
Electric Smelting and Aluminium Company. The 











‘one on the opposite side of the furnace and arranged 
the same way, is placed the ore, the metal, and the 
‘charcoal mixed with lime, the latter serving to 
localise the heat. The current is turned on, and 
the electrodes moved gradually back as the process 
proceeds. The gases escape through a perforated 
‘lid at the top. The aluminium and metal becoming 
| volatilised ascend through the charcoal, are con- 
| densed, and fall to the bottom. It is said thata 
jeubic yard of clay contains 937 1b. of aluminium, 


|worth 12dols. per pound. The metal is there 





GRAIN ELEVATORS ; BUFFALO, 








LOCKPORT, 


two largest dynamos in the United States are here, | 
developing 150,000 watts each, working all day and 
night without unduly pushing them; the power is 
furnished by turbine wheels. The ore used is 
corundum, and comes from North Carolina. It 
takes about 34 lb. of ore to produce 1 1b. of alumi- 
nium alloy (Al, 0,). The product amounts to 12 Ib. 
of aluminium to each run of two hours. The process 
has been described in ENGINEERING, so we may 


state in general that the furnaces are rectangular | 


pits into which a cast-iron pipe is placed at an 
angle ; within this pipe projects a copper bar con- 
nected with the dynamo ; at the opposite end of this 
bar is an electrode consisting of a bundle of carbons 
on which is a cylindrical head of metal (iron for 
ferro-aluminium and copper for aluminium bronze). 
Between the end of this electrode and a similar 


perhaps, but how is it to be extracted? This is 
what the Cowles Company propose to do, although 
not employing clay for that purpose. 


INDURATED FIBRE. 


A few of the party having heard of the Indurated 
Fibre Company, and knowing their works were 
adjacent, asked the gentleman who was showing us 
around about them. He by a strange coincidence 
proved to be the owner, and on our expressing a 
wish to see them, he said he thought the party 
looked entirely too bright to go through his works ; 
that he had spent a great many nights in thinking 
out the process, and did not propose to be ‘‘ done” 
out of it. We promised to be stupid, and to take 
away nothing but a pleasant recollection of him, and 
he then agreed that we should go. The process 








was extremely interesting, and consists in the main 
of the following ; that is, it was so stated, but our 
genial host was too smart to take us continuously 
through from one step to another, but this is the 
impression your correspondent received. The wood 
comes in the shape of a tree, and is pressed against 
a rapidly-turning grindstone and ground into a 
pulp which mingles with the water, and is caught, 
washed, and run through rollers until it comes out 
a large sheet of wood pulp. This is then put into a 
shaper, which is, for instance, the shape of a wash 
tub, and is of brass with perforations. Over this 
is a form also of perforated brass correspond- 
ing with it, The sheet is put around the lower 
form, and by hydraulic pressure this is forced into 
the upper one, the result being a soft tub of wood 
pulp; it then goes into the drying room, and after 
becoming dry is finished off smooth by means of 
emery and sand paper. It is also trimmed and 
finished up, thence it is dipped into a solution, 
which gives it a polish, and renders it impervious 
towater. This was what we were allowed to see, but 
there were gaps in the process we never saw, and 
could but smile when our host saic, we now knew 
all he did. The uses to which this ‘ indurated 
fibre” are put are many. All sorts of utensils used 
in housekeeping, such as pans, pails, cuspidores, 
wash-basins, and in fact anything which does not 
go near fire. Insulators for telegraph wires were 
also being made here, and were giving satisfaction. 
The owner stated they were making a pipe for the 
underground conduits, and the advantages appear 
to be great. It is practically indestructible, very 
light, a non-conductor, and can be bent into any de- 
sired shape. It was further said the pipe so made 
would stand a pressure of 300 lb, tothe square inch. 
Altogether, the party were pleased with their visit 
and returned to Buffalo well satisfied. 


THe Sart MINE. 


That evening there were a few more papers, and 
then came our final ‘‘ wind up” of good resolutions, 
that is, complimentary ones to our hosts and thanks 
for our entertainment. The party started the next 
day in a pouring rain to visit a salt mine. This is- 
believed to be the only one in America, and is located 
at Piffards, a station near Buffalo. The party 
descended 1100 ft. into the lower parts of the earth 
and saw two veins of rock salt, one of 20 ft. in 
thickness and one of 60ft. The chamber is 70 ft. 
wide, cut out of solid salt, and extends about a 
quarter of a mile with cross galleries and railroad 
tracksinthem. The mule stables have walls of solid 
salt, which ought to be satisfactory to the occupants. 
The salt is blasted by dynamite, and comes out in 
huge blocks. The output is 1000 to 2000 tons per 
day. It has considerable use on the ranches, where 
a huge block is placed in a position accessible to the 
cattle. The salt is represented as 99,55, pure, and 
contains no sulphur. The two other principal salt 
mines of the world, are the great one at Cracow, in 
Poland, and the Government mine in Germany. 

As all our salt has to be obtained from brine by 
evaporation, the advantages of rock salt are at once 
apparent. The writer has a keen appreciation of 
salt wells, having passed many weary hours on the 
Ohio River among them. There the coal is in the 
hills and the salt wells are at the foot, and yet they 
can’t make money. The finer grades of salt go 
through the evaporating process several times before 
ready for the market. As a recommendation for 
this company’s product, it may be said that a 
manfacturing company at the salt wells prefers to 
send here for rock salt rather than use that at their 
doors, and are taking 50 tons daily. A fine lunch 
completed our programme, and ended a moat enjoy- 
able and instructive meeting. 

It only remains to chronicle a list of the papers 
presented, many of which were read by title and 
were therefore not burdensome to the listeners. 
‘*The Uses of Asphalt,” Captain F. V. Greene, 
New York, vice-president of the Barber Company ; 
‘The Glenmore Iron Estate, Greenbriar County, 
Virginia,” W. N. Page, Powellton, West Va. ; 
‘¢ Anthracite and Coke, Separate and Mixed, in 
the Warwick Blast Furnace,” Edgar S. Cook, Potts- 
town, Pa.; ‘‘Note on a Tuyere Slagging Valve,” 
Edgar S. Cook, Pottsdown, Pa. ; ‘‘ Note on a Speed 
and Pressure Regulator for Blast Furnace Engines,” 
Edgar 8. Cook, Pottsdown, Pa. ; ‘‘ Chlorination at 
the Phoenix and Yadkin Gold Mines, North Caro- 
lina,” William B. Phillips, Chapel Hill, N.C. ; ‘‘ A 
Differential Hot-Blast Stove, and its Application to 
an Open-Hearth Blast-Furnace,” Jacob T. Wain- 
wright, Pittsburg, Pa, ; ‘‘ Note on a Specimen of 
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Gilsonite from Uintah County, Utah,” R. W. Ray- 
mond, New York ; ‘‘Soaping Geysers,” R. W. Ray- 
mond, New York; ‘‘ Note on a Gold Breastplate 
from Central America,” Dr. R. W. Raymond, New 
York ; ‘‘ Notes on the Roasting of the Hudson River 
Carbonate Ores,” Ingersol Olmstead, Burden, N.Y.; 
‘The Minerals of Ontario and their Development,” 
W. Hamilton Merritt, Toronto ; ‘‘ Note on a Cast- 
Steel Water Jacket,” R. H. Terhune, Salt Lake 
City, Utah; ‘‘The Flue Dust of the Furnaces at 
Low Moor,” Ellison C. Means, Low Moor, Va. ; 
‘* Notes on the Rosario Mine, San Juancito, Hon- 
duras,”’ Thomas H. Leggett, Fairplay, Col. ; ‘* Steel 
Rails,” R. W. Hunt, Chicago ; ‘* Water Analysis,” 
A. E, Hunt and George H. Clapp, Pittsburg; ‘‘The 
Electrical Transmission of Power in Mining,” R. P. 
Rothwell, New York ; ‘‘An Attempt to Fuse Car- 
bon, and its Bearing on the Genesis of the Dia- 
mond,” Alfred H. Cowles, Lockport, N.Y., and 
George F. Kunz, New York ; ‘‘The Handling of 
Natural Gas,” J. F. Wilcox, Pittsburg ; ‘‘ Forestry 
and Mining,” B. E. Fernow, Washington, D.C. ; 
‘* Pig Iron of Unusual Strength,” Fred. P. Dewey, 
Washington ; ‘‘ Nickel Ore from Logan Co., Kan- 
sas,” F.P. Dewey, Washington ; ‘‘ The Life History 
of Niagara Falls,” Julius Pohlman, Buffalo ; ‘‘ Ce- 
ment Rock and Gypsum Deposits in Buffalo,” Julius 
Pohlman, Buffalo ; “ Improved Methods of Refining 
the Oils of the Findlay Field of Ohio;”’ Professor 
W. H. Pitt, of the Buffalo High School; ‘‘ Notes 
on the Artificial Propagation of Mushrooms in the 
Abandoned Quarries of the Akron Cement Com- 
pany at Akron,” Uriah Cummings, Buffalo. 








EXPRESS LOCOMOTIVE; GRAND TRUNK 
RAILWAY OF CANADA. 

WE publish this week a two-page engraving giving 

a longitudinal section and plan of a locomotive con- 

structed from the desigecs of Mr. C. K. Domville for 

working fast passenger traffic on the Great Western 

division of the Grand Trunk Railway of Canada. We 

shall in an early issue publish further engravings of this 
type of engine, together with descriptive particulars. 








GOVERNORS FOR MARINE ENGINES. 
To THE Epitor OF ENGINEERING. 

S1r,—I have seen the letters in your valuable paper of 
November 23rd and December 7th, about the governing 
of marine engines during heavy weather. In my per- 
sonal experience of many years’ standing, as chief and 
superintendent engineer, I have found that a good governor 
is a very valuable addition to a set of engines, either 
compound or triple-expansion. In the Atlantic trade on 
steamers with three engineers the governor is an absolute 
necessity ; two sets of triple-expansion engines built by 
eminent makers in the north have been running for years 
under my superintendence, the one fitted with a governor, 
and the other without one. In the former the engineers 
could go about their ordinary duties in the heaviest 
weather, but in the latter steamer some one had to stand 
at the throttle valve for watch after watch, and no man 
can shut off the steam so quickly or regularly as a governor 
can. Fortunately, I have had very little to do with 
breakdowns, but must say that where the machinery in 
a vessel drawing, say, 22 ft. of water is racing (as I have 
seen it race), there is very serious danger of some part 
giving way, besides the wear of bearings and waste of 
steam. I don’t for a moment say that governors will stop 
racing, but they ease the engine so that no harm should 
happen to them. Governors are often lightly spoken 
about on account of not being properly understood, and 
not having the care bestowed upon them that they de- 
serve. I joined a four-year old steamer in 1875, with a 
governor fitted that was reported of no use. I afterwards 
proved it a good one, and it repaid the attention it got 
fourfold by saving many a weary watch at the throttle. 

I remain, Sir, yours faithfully, 
AN ENGINEER. 








PRESSURES ON VOUSSOIRS AND ABUT- 
MENTS OF ARCHED BRIDGES. 
To THE Eprror OF ENGINEERING. 

Srr,—As a good deal of obscurity still exists regarding 
the action of the varying pressures on the voussoirs and 
abutments of an arched bridge, I take the liberty of direct- 
ing your attention to the subject with the view to its being 
more fully commented upon. 

Let BC, Fig. 1, be acted upon by a series of varying 
downward pressures, the resultant of which W acts at D. 

If D bisects B C, the pressures are uniform throughout, 
but if W acts nearer B than C, the pressures on BD are 
more intense than those in D C. 

Professor Rankine’s assumption of uniformly varying 
pressure is that the pressures at different points along B C 
ure proportional to their respective distances from an 
imaginary point O, situated outside BC. Thus the pres- 
sure at B: pressure at C=BO:CO. 

From this assumption it follows that, if BE be drawn 
to represent the pressure at B, and E O be joined and 
lines be drawn along BC parallel to E B, C F represents 
the pressure at C, and be the pressure at any point b, and 
soon. The figure EK BC F evidently represents the whole 





weight W aad the line D W passes through the centre of 
gravity of the figure. 

Now if P=pressure at B, P,=pressure at C, BD be 
taken=a, DC=a, and BC=A, it can be shown that 


P= a (2A -3, ), and Py= il (8a — A), 
and when a=} A, P, is=O. 

And as a decreases P; becomes negative, and, from this 
circumstance, Professor Rankine asserts that the portion of 
the base at C is in tension; and, as mortar has compara- 
tively little strength when newly set, the tenacity of the 
joint at C will be destroyed, and the stability of the 
structure becomes precarious. This reasoning, although 
plausible, cannot be accepted, as, in practice, no such 
result follows in consequence of the resultant W approach- 
ing nearer than 4A to the compressed edge B. For 
example, in railway bridges, it is found that the resultant 
of all the forces acting on the abutment cuts the base at a 
distance from the compressed or outer edge of one-sixth 
to one-seventh the width of the abutment when the span 
is 10 ft., and from one-fourth to one-fifth width when the 
span is 20ft. If Rankine’s reasoning holds good, the face 
of the abutment is in tension, and should show symptoms 
of opening out, while the mortar joints would give indica- 
tions of having been wrenched asunder and destroyed. 








Such, however, has not taken place in any cases that have 
come under my immediate notice. 

Again, following the same reasoning, Rankine strictly 
enforces the necessity of keeping the lines of pressure in a 
railway arch within the middle third of the arch ring. This 
rule may hold good as far as symmetrical loading is con- 
cerned, but it is impossible to fulfil the condition when the 
arch is unequally loaded, as in all arches, great and small, 
the lines of pressure then approach within } depth of arch 
ring of the extrados or intrados, as the case may be. For 
example, when the train advances from one side of the 
bridge as A B in sketch, the line of pressure assumes the 
position ec f, and at an angular distance of 20 deg. to 
25 deg. from the centres, approaches within + depth of 
arch ring of the extrados at a. If Rankine’s assumption 
be correct, the portion of the arch at the intrados b must 
be in tension, and as mortar is supposed to have little or 
no tenacity when newly set, its adhesive power will be de- 
stroyed and the arch at b will then be converted into a 
virtually dry wall, formed of loose stones or bricks, which 
must be quite unable to resist the pressure applied to it 
when the train, leaving A B, passes on to BC, and the 
line of pressure changes its position from ecf to ed f. 
Consequently the arch should fall, yet at the present 
moment thousands of bridges are still standing, which 
ought, by similar reasoning, to have collapsed the first 
time atrain passed over them. Further, it may be added 
that if any displacement of the mortar joint occurred at b 
the result would be observed in the soffit underneath, yet 
no such indications are apparent in any bridges I have ex- 
amined, 

Lastly, from a number of experiments made by Pro- 
fessor Cain in miniature arches and piers and recorded in 
his ‘* Practical Theory of Voussoir Arches,” it appears 
that the lines of pressure can safely approach the com- 
pressed edges with a distance of th to ,4th width of sur- 
face in contact. The only conclusion, therefore, that can 
be arrived at is that Rankine is wrong in one or other of 
his assumptions, or, in other words, either that the pres- 
sures are not proportional to their distances from the point 
O, or that tension does not take place at one end of BC, 
when the distance of the resultant W from the other end 
is less than } BC. 

The first assumption is certainly reasonable and should 
not be abandoned until its fallacy has been established 
beyond doubt by a series of carefully conducted experi- 
ments, such as those above referred to. Professor Cain, 
however, does not give an opinion one way or the other 
on the subject, his only conclusions being, 1st, that Ran- 
kine’s theories are untenable, and, 2nd, that ‘‘there is 
still only compression on the joint [B C when W passes 
close to B] though its distribution is according to some 
unknown law.” 

If we reconsider the second assumption and overlook 
the fact that a negative value for P is obtained from the 
formula, when a is less than 4 A, there is really no abso- 
lute necessity for supposing that tension takes place at C, 
even when the point o falls within B and C or when W 
approaches B nearer than} BC. The only result would 
be that the whole pressure W, instead of being spread 
over B Cis now distributed over a smaller base B, and 
is represented by the triangle E B., while there is no 
pressure whatsoever on the portion of the base C,. 
As a further consequence, the pressures in Bo are inten- 
sified the nearer the resultant approaches the compressed 





edge, and this continues until the point B is ultimately 
crushed in, when the structure must collapse ; but it must 
be borne in mind that, as long as W falls within BC, 
and B remains uncrushed, no tensile force can possibly 
be called into play along the joint C.. 

If this view of the question be accepted the pressure 


P at the compressed edge is evidently equal to aw » and 
a 


the surface compressed or By = 3a. 

It may be stated in conclusion that no advantage is 
gained by the assumption (even if true) that the pressures 
vary according to the square of their distance from the 
peint O, or, which is the same thing, by making the line 
E Oa parabola, whose vertex is O, since, when O coin- 
cides with C, the distance of from Bis =} BC, and 
consequently when the distance is still further reduced, 
a tensile force would, as before, be brought into play, 
should Rankine’s second assumption be accepted as correct. 

ours faithfully, 

Inverness, November 16, 1888. JOHN PATERSON. 





THE PATENT BILL. 
To THE EpiTor OF ENGINEERING. 

Srr,—It afforded me pleasure to see Mr. Hardingham’s 
letter in your last issue on the subject of the Patent Bill, 
which now apparently is back in the House of Lords, 
again having received some verbal alterations in the 
House of Commons. I refer especially to what he says 
about optional notices of interference, a thing that I have 
for a long time urged both in the Institute of Patent 
Agents and privately. It is fair that an applicant for 
patent should at least have the chance of ascertaining 
whether or no heis anticipated by any previous still pend- 
ing, and therefore secret and inaccessible patent applica- 
tion. I may say that the feeling is strong on this point, 
and especially in Scotland, inthe minds of many familiar 
with the subject. My proposal was that ‘“‘any patent 
applicant may before his pending application tes been 
sealed make the request to the comptroller in the pre- 
scribed form, and accompanied by the prescribed fee (say 
1/.) that an examination be made to ascertain if any 
anterior unsealed and not abondoned application ap- 
parently comprise the same invention, and the examiner 
shall thereupon as speedily as may be report tc the comp- 
troller, who shall notify to the applicant who made such 
request the date and title of such anterior application or 
applications, or otherwise, that none such have been 
found.” Nor would I now object to the comptroller in- 
forming the anterior applicant of the fact that such a 
report has been made to the subsequent applicant lest the 
latter steal a march upon the first applicant and apply 
for patents abroad as soon as he finds he is forestalled at 
home. The urgency of the matter is my excuse for again 
drawing attention to the matter. 


Yours obediently, 
11, Chancery-lane, W.C. O, JENSEN. 





CELLULOSE. 
To THE EpiTor oF ENGINEERING. 

Srr,—Can you or any of your readers inform me where 
“cellulose” can be obtained in England, and if any 
paper has been read on the subject before any of the 
societies; also if there is any book or circular upon the 
material, giving price, weight per cubic foot, specific 
gravity, &c. Faithfully yours, 

December 6, 1&88. O.K, 

P.S.—Cellulose—the fibre of the cocoa nut—not to be 
confounded with ‘ celluloid.” 





DREDGING. 
To THE Epitor oF ENGINEERING. 

Srr,—In reference to your number of the 7th inst. 
giving an account of the work done by the hopper 
dredger ‘‘ Kuphus,” at Bombay, and the cost of the same, 
we inclose a statement copied from the report of the 
engineer to the Bombay Port Trust, together with copy 
of a letter from the engineer of the Trust, by which you 
will see that the work done by the hopper dredger 
** Kuphus” is less than that done by the previous dredger 
“‘Teredo,” made by us, and the expense of dredging, 
viz. 14d. per ton, is identical ; we do not therefore see that 
any improvement either of amount or cost has been 
made in the work done as claimed in your paper; the 
average work done by the “‘Teredo” during one month 
being 505 tons per hour, or 5050 tons in a day of ten hours 
work, and in one day 7200 tons. 

Yours faithfully 
For J. and G. Rennie (Limited), 
London, December 12, 1888, Jd. K. R. 








THE STEAM ENGINE INDICATOR AS 
MODIFIED BY M. HIRN. 
To THE EpiToR OF ENGINEERING. 

Sir,—Will you allow me to call the attention of your 
readers to a valuable improvement made some years ago 
by the celebrated M. Hirn to this important and much 
used instrument, particularly as I think it is very little 
known in this country ? 

It consists in the using of weaker and more elastic 
springs, with the view of getting higher diagrams and 
obtaining the pressures more accurately in different parts 
of the stroke than is done at present. The diagrams, 
instead of being taken in one curve during a few revolu- 
tions, are taken during several revolutions, and in hori- 
zontal layers or slices. 

I add a short summary of M. Hallauer’s notes and 
views on this method, taken from the Bulletin de la 
Société Industrielle de Mulhouse, of 1876, where a full 
account is given, with several diagrams, I also subjoin a 
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copy of James Watt’s own account of his indicator that 
may be of interest; it is taken from Dr. Robison’s “ Me- 
chanical Philosophy,” 1822, with Watt’s own notes. No 
mention is made by him of paper or pencil ; no doubt these 
were added later. Igive also a list of the dimensions of a 
few indicators, and hope some of your readers will be able 
to add to it. 

It seems to me that in future the points to aim at are to 
get larger diagrams (in both directions) than now given 
even with the best indicators, minimum pencil friction, 
uniform motion of paper without any spring (if possible), 
and lighter pencil mechanism, say of aluminium. 

Two diagrams are inclused taken from the top of the 
same cylinder and at the same time, but with different 






Fig.1. 
Spring 24 Ibs. 
Speed 200 revs. 


Steam 50 Ibs. in Boiler. 
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ment, which can be carried out without reducing the 
range of the springs. This he does by stretching or com- 
pressing the spring by means of a screw, while the dia- 
gram is being taken, causing the piston to balance as 
nearly as possible the varying pressures of the steam and 
only allowing the spring to act within a very small range, 
viz., a few millimetres. In this small space the influence 
of the inertia of the moving parts is largely reduced and 
the pressures marked by the pencil are much more accu- 
rate. The diagram is made up of a series of horizontal 
layers, requiring 20 or 30 strokes to complete it. The 
screw above mentioned is fixed at the top of the instru- 
ment by two guides. Thus the piston is limited in its 
stroke in or its ascent and descent during the tension or 
compression of the spring. The diagram is taken in the 
ordinary way, but the operator has to turn the screw 
during operation. If required the screw can easily be 
removed and diagrams taken in the usual way with the 
same indicator. Sometimes, in taking diagrams with 
ordinary indicator the pencil is left on paper during, say, 
15 revolutions to get an average going over almost the 
same lines. Instead of taking thus 15 curves, M. Hirn 
with his arrangement takes 15 sections of one curve, 
which combine to form one continuous curve. There is 
no difficulty in taking the atmospheric line in the usual 
way. 

For a full account of this instrument with several dia- 
grams taken under different conditions, see Bulletin de la 
Société Industrielle, of Mulhouse, 1876, by Mr. Hallauer, 


Watt's Account of his own Indicator, written probubly 
: about 1814. 

The following instrument, called the indicator, is found 
to answer the end sufficiently. A cylinder about 1 in. in 
diameter and 6 in. long, exceedingly truly bored, hasa solid 
piston accurately fitted to it soas to slide easy by the help 
of some oil. The stem of the piston is guided in the direc- 
tion of the axis of the cylinder, so that it may not be sub- 
ject to jam or cause of friction in any part of its motion. The 
bottom of this cylinder has a cock and small pipe joined 
to it, which having aconical end may be inserted in a hole 
drilled in the cylinder of the engine near one of the ends, 
so that by opening the small cock a communication may 
be effected between the inside of the cylinder and the in- 
dicator. 

The cylinder of the indicator is fastened upon a wooden 
or metal frame more than twice its own length; one end 
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springs, one (Fig. 2) with M. Hirn’s screw arrangement, 
and the other (Fig. 1) in theordinary way. The Hirn ar- 
rangement can be easily added to any ordinary instrument, 
and weaker springs used. Yours truly, 
Bryan DONKIN, JUN. 
Bermondsey, October 24, 1888. 


Hirn’s Modifications of the Steam Engine Indicator. 

M. Hallauer considers that the Richards indicator is 
open toimprovement. The springs are, in his opinion, 
too powerful. Oscillations, it is true, are avoided, but 
this advantage does not compensate for the greater de- 
licacy of the weaker springs, and he gives the preference 
to an indicator with direct action without multiplying 
levers, particularly for scientific experiments. It is most 
important that the pressure of the steam at different 
parts of the stroke should be ascertained as exactly as 
possible. The strong springs are used to overcome the 
inertia of the different parts, and the multiplying levers 
to increase the length of the ordinates. The main point 
is to have the longest possible ordinates for the given pres- 
sures, with weak and elastic springs. Greater accuracy 
can be obtained by the direct movement of the pencil 
avoiding levers and their joints with friction. Such an 
instrument, however, causes serious inconvenience, as 
instead of a regular curve, a series of oscillations are pro- 
duced, preventing the exact record of the pressures, These 
oscillations are caused by the inertia of the piston, piston- 
rod, pencil, and the spring. The tension and compres- 
sion produced by the lengthening and shortening of the 
spring, balance the elastic force of the steam. 

At the beginning of the stroke the piston is abruptly 
subjected to the action of considerable pressure by the 
admission of the steam, the little piston and the other 
parts are urged up with great rapidity, stretching the 
spring more and more. If the weight of the moving parts 
could be reduced to zero, the upward movement would 
cease with the lengthening of the spring and exactly 
balance the pressure of steam on the piston. This condi- 
tion, however, cannot be realised, and the spring has to 
resist the inertia of the parts in motion; the result is that 
uhe piston rises too high, thus going beyond the point 
answering to the balance between the tension of the 
spring and the pressure of the steam. A series of oscil- 
elations is thus set up which gradually decrease. When 
expansion begins the piston is again set in motion, being 
subject to fluctuations similar to those we have just 
spoken of, the pressure decreases, but not exactly corre- 
sponding with its true position. This inertia of the 
moving parts is of course greater the greater the speed 
of the indicator piston, and of the engine itself, To avoid 
these oscillations without the application of strong springs, 
M. Hirn has suggested the following very simple arrange- 








of a spiral steel spring like that of a steel spring yard is 
attached to the upper part of the frame and the other end 
of the spring is attached to the upper end of the piston-rod 
of the indicator. The spring is made of such a strength 
that when the cylinder of the indicator is perfectly ex- 
hausted the pressure of the atmosphere may force its 
piston down within an inch of its bottom. An index being 
tixed to the top of its piston-rod the point where it stands 
when quite exhausted is marked from an observation of a 
barometer communicating with the same exhausted vessel 
and the scale divided accordingly. 


List of « few Indicators and Diagrams. 

Watt, about 1814, writes of his own indicator, having 
cylinder about lin. in diameter by 6in. long. (No paper 
probably.) 

Watt, owned and mentioned by Mr, Cowper ; cylinder 
}gin. in diameter by 74in. long. Diagrams 34 in. long, 
no levers; 1lb.=}in. ‘ 

Watt, mentioned by Tredgold, 1827, who gives a draw- 
ing; cylinder 1#in. in diameter by 8in. long, flat board, 
diagram about 6 in. long, no levers. 

Mr. Henwood’s paper on “‘ Cornish Pumping Engine,” 
vol. ii, Inst.C. E, 1838 ; cylinder 1.6 in. in diameter by 11 in. 
long, wooden frame 18 in. long, 4in. wide, with paper on 
it. Diagrams given full size, 5fin., 44in,, 6in., 62in. ; 
no levers. 

Messrs. Maudslay and Field’s indicator had cylinder 
1jin. in diameter. 

McNaught’s cylinder ;°; in. in diameter by 34in. long. 
Diagrams about 44in. long; no levers. 

Richard’s cylinder about jin. in diameter by 2in. long, 
multiplying levers. Diagrams about 5 in. long. 

Crosby’s cylinder }$in. in diameter, by 2in. long, 
levers, 3in. diagrams (about). 

Darke’s cylinder ;°; in. in diameter by 2in. long. 

Garnier’s, Martin’s, and Deprez, all with cylinders about 
#in. in diameter. 





THE WORTHINGTON HIGH-DUTY 
PUMPING ENGINE, 
To THE EniTor oF ENGINEERING. 

Srr,—Referring to the engine trials by Professor W. 
C. Unwin, the report on which appears in your last 
issue, the engineering world certainly owe a debt of 
gratitude to Messrs. Simpson and Co. for the indepen- 
dent and thorough manner in which their engine trials 
in general and these in particular have been carried out. 

In estimating the duty done by this particular engine, 
a somewhat serious error has been allowed to creep in. 
I allude to the calculation of the quantity of water 
pumped, as equal to the displacement of the pump 


plungers. Every engineer knows it does not do so in any 
form of reciprocating pump owing to the time which the 
valves occupy in closing, and in most waterworks’ specifi- 
cation it is provided that the duty shall be calculated on 
the water actually delivered into the reservoir, and in 
cases when this cannot be done, then that 5 percent. shall 
be deducted from the calculated displacement of the 
plungers. The latter course I remember was adopted in 
the case of some other trials of pumping engines of the 
beam type made by Messrs. Simpson. ow an efficiency 
of 95 per cent. is one rarely found to be surpassed, and 
might probably without any serious error be taken as the 
probable delivery in these pumps in spite of their short 
stroke, though I know of some large long-stroke pumping 
beam engines by another good maker (not quite up to 
Messrs. Simpson though I should say) in which the 
measured delivery is 924 per cent. in one engine in which 
there is a very high suction lift, and 934 per cent. in the 
fellow engine in which the water flows to the pump. But 
if these pumps reported on in your last issue are of the 
ordinary Worthington type, with internal plungers with- 
out packing, there is certainly another errur in the leakage 
past the internal bush. This is no doubt very small at 
first, but it is something, and must get considerable in the 
course of time. But after making all due allowance on 
both these points the results are undeniably good, though 
not quite up to what Messrs. Simpson and other makers 
can do and have done with the old type of beam or direct- 
acting rotative engine and such a splendid fuel. 
NoRSEMAN. 








THE CENTENARY OF STEAM NAVIGATION. 
To THE EpiToR OF ENGINEERING. 

Srr,—In September, 1887, you favoured me by insert- 
ing a letter proposing a centenary celebration of Syming- 
ton’s invention of steam navigation, and also a complete 
investigation of the various claims put forward by 
foreigners. The matter has, I am glad to learn, been 
energetically taken up by Mr. Salvesen, of Grangemouth 
(who honours me by stating that my letter gave him the 
hint), in the most practical form of a memorial to 
Symington, for which he is collecting subscriptions. 

y aim in writing this present letter is both to urge 
the claims of this movement to public notice, and to ask 
through your valuable journal for any information, letters, 
&c., hitherto unpublished, which I cannot help thinking 
may be in the possession of shipowners, canal trustees, 
and others interested. I have made the early history of 
the marine engine a subject of close investigation for over 
twelve years, and I shall feel greatly honoured by your in- 
serting this request. 

I trust it will be unnecessary to say much on the import- 
ance of rendering justice to one of the world’s greatest 
benefactors, who, devoting his whole life to the successful 
solution of the problem, reaped no reward whatever — 
who lived and died in abject poverty burdened with debt 
—and who has even been denied the barren honour of the 
invention. 

I beg to remain, Sir, your obedient servant, 
C. Purcett Taytor. 

3, Kenton-street, Russell-square, W.C., Dec. 11, 1888. 








SHIPS’ LIGHTS. 
To THE EpiTorR OF ENGINEERING. 

Sir,— Mr. Terry’s letter in your last issue calls fur sore 
correction, without which I may be set down by superficial 
readers (if indeed you have any such) as an impractical 
advocate of impossibilities. 

The views which I have furmed are the result of actual 
observation extending over many years. The system of 
placing all three lights in the same vertical plane would 
indicate to the observer whether a crossing ship carrying 
them thus was broadside on or not, but directly the two 
visible lights were seen to be out of line, unless the side 
lights were spaced at a known distance from the centre, 
or masthead light, it would be impossible to form any 
accurate opinion as to the course the ship was taking. 
This will be understood at once. A vessel with a great 
distance between her side light and masthead light would 
appear to be approaching in a more direct course than one 
with a less distance. It is therefore essential to the full 
development of the system advocated (and advocated with 
so much disinterested force) by Mr. Terry that the side 
lights should be at a known distance at each side of the 
masthead light in all vessels, and there would be no diffi- 
culty in placing them thus in all sea-going craft which now 
carry lights without projecting them out anything like the 
14 ft. mentioned. It is unwise to lay down any standard 
distance, which should be the result of careful investiga- 
tion, but for the sake of illustration 20 ft. may be men- 
tioned. That is between side lights 20 ft., masthead light 
above side lights 20 ft., forward lights from stem 20 ft., 
after light from stern 20 ft. This distance would be suit- 
able for all vessels over 40 ft. long. The lights being at 
a tixed distance from the stem and stern would indicate 
the exact length of the ship. 

am, Sir, your obedient servant, 
V. DE MICHELE. 

14, Delahay-street, December 11, 1888. 








METALLURGY IN SouTH CAROLINA.—The Magnetic Iron 
and Steel Company, recently chartered at Columbia, South 
Carolina, has purchased the greater part of a magnetic 
iron ore lode near the Blacks, in York County in that 
State. The price paid for the property was 12,000/. 
The tract contains a large deposit of magnetic ore, low 
in phosphorus and silica. The company is composed of 
capitalists from Birmingham, Atlanta, and Atlanta, 
Georgia. It is their intention to build a furnace at once, 





and afterwards a rolling mill, 
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PARIS INTERNATIONAL EXHIBITION OF 


BRITISH SECTION ; MISCELLANEOUS INDUSTRIES COURT. 


1889. 


SCREEN IN BRITISH SECTION ; MISCELLANEOUS INDUSTRIES COURT, 


WE publish above a perspective view of a part of 
the British court in the Miscellaneous Industries 
Gallery of the Paris Universal Exhibition of 1889, 
of which we gave detailed and illustrated de- 
scriptions, in our forty-fourth volume (see pages | 
615, 668). The engraving shows the three bays, 
each about 82ft. span, allotted to this country, 
and gives a good idea of their extent and general 
appearance. The principal decorative feature of the 
court will be the great screen to which we referred in 
our last issue, and which will form a fagade to the | 
section, cutting it off from the vestibule at the end | 
of the galleries. This screen, which has been de-| 
signed by Mr. I. Hunter Donaldson, a member | 
of the Senden House Committee, and which is 


‘of the style of about 1600. The three 


being erected under his supervision, is of fibrous 
plaster work with a wood core; it is 250 ft. long 
and 26 ft. 6 in. high; the design is Elizabethan 
rincipal 
entrances to the galleries are 16 ft. wide, the draperies 


| being of morone plush with fringes, tassels, &c., suit- 


able to the period. The whole structure will be 
painted to represent stonework, having the grounds 
of the frieze and other parts in gold; the Royal Arms 


| above the central archway will be properly emblazoned 


and surrounded by flags. There are also six smaller 
entrances passing through the screen into the courts 
beyond, and the inclosed bases of the screen will be 
decorated with fine examples of English pottery, this 
end of the section being specially deyoted to fictile ex- 





| hibits. Mr. Donaldson’s design has been very beautifully 


rendered by Messrs. N. Newton and Co., of Eagle- 
street, Holborn, who make a speciality of fibrous 
plaster and carton-pierre. The vestibule outside the 
screen is 30 ft. wide, and runs the whole length of the 
screen; it will contain the latest specimens of 
the potter’s art, marble work by Farmer and Brindley, 
wrought-iron work by Gardner and Co., with a great 
clock now being made by Messrs. Dent and Co.; this 
will be placed over the principal entrance. The flags, 
contributed by about forty of the chief towns of 
England, will be partly displayed here, and care will 
be taken to secure local colour in the section, where 
the whole of the exhibits and materials will be of 
English design and manufacture. Some rich embosged 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pia-Iron Market.—There was a flat tone in the 
market last Thursday forenoon, but the quotations for 
Scotch iron kept fairly steady, the close being only 4d. 
per ton down. Some selling was done in the afternoon 
on the announcement of the continuance of the Bank rate 
at 5 per cent., and prices came down 24d. per ton fur- 
ther. All the gain of Monday and Tuesday, and a por- 
tion of last week’s gain, was thus lost. The closing settle- 
ment quotations were—Scotch iron, 41s, 74d. per ton; 
Cleveland, 33s. 10}d.; hematite iron, 44s. 9d. per ton. 
Friday’s market was somewhat excited and irregular in 
the forenoon, and Scotch warrant iron went back in price 
2d. per ton under Thursday’s lowest, but recovered again, 
and closed 4d. per ton over the previous day’s close. No 
change of any consequence took place in the price of 
Cleveland iron, but hematite iron fell in price 2d. per ton 
in the forenoon, 1d. of which was recovered in the after- 
noon. It was evident that some of the ‘‘ bulls” of the 
weaker class had got frightened at the prospects of dearer 
money, and the paucity of home and foreign orders. In 
the preceding week a rush was made to buy, in the 
expectation that prices would advance as they did 
last year; but some of those persons who showed 
most eagerness to invest seemed equally anxious to 
realise last Friday. The settlement prices at the close 
were —Scotch, 41s. 9d. ; Cleveland, 33s. 104d. ; hematite 
iron, 44s. 94. per ton. On Monday forenoon a very de- 
pressed feeling showed itself in the pig-iron market, owing 
to the decrease in the shipments. Scotch iron opened ld. 
per ton lower, but reports that Coltness and Summerlee 
iron had been advanced in price 1s. per ton, and some 
other brands 6d. per ton, led to a recovery, and the 
closing price was 4d. per ton over last week’s close. No 
dealings in Cleveland iron were reported, although sellers 
reduced their quotations to the extent of 14d. per ton. 
The price of hematite warrants was fairly steady, and 
closed 1d. per ton over last week’s closing quotation. At 
the close the settlement prices were—Scotch, 41s. 9d. per 
ton; Cleveland, 33s. 9d. ; hematite iron, 443. 9d. per ton. 
There was a stronger tone in the market yesterday, and a 
fair amount of business was done, though sellers were 
rather in the majority. Several special brands were re- 
ported to be very scarce, and other advances in price were 
made. An improvement in the prices of warrants all 
round was reported. The closing settlement prices 
were—Scotch, 41s. 104d. per ton; Cleveland, 33:3. 104d. ; 
hematite iron, 44s. 104d. per ton. The market was 


steady this forenoon, with only a quiet business doing. 
Scotch iron changed hands at 41s. 104d. per ton cash, but 
in the afternoon down to 41s. 84d. was accepted. There 
was also a slight decline in the prices of Cleveland and 


hematite iron. Some difference of opinion seems to exist 
as to the restriction cf the make and the consumptive 
demand fur common iron. Makers acknowledge that the 
improvement has not extended to store iron as yet, 
though they are hopeful that it will do so by-and-by. On 
the other hand, it is asserted that storing, which has 
recently been on a limited scale, is likely to recommence 
again, if not on so large a scale az was the case some time 
ago, at least large enough to keep down prices. The 
number of blast furnaces in actual operation is now only 
76, as compared with 87 at this time last year. The six 
that were damped down at Gartsherrie Iron Works are 
again in blast, and one has been relighted at Carnbroe 
Works, but one each has been put out at Langloan and 
Eglinton Iron Works. Last week’s shipments of pig 
iron from all Scotch ports amounted to 5502 tons, against 
12,557 tons in the corresponding week of last year. They 
included 850 tons to the United States, 310 tons to Aus- 
tralia, 190 tons to France, 480 tons to Italy, 230 tons to 
Holland, smaller quantities to other countries, and 2146 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 1,030,523 tons, 
against 1,029,943 tons yesterday week, thus showing for 
the week an increase of 580 tons. 

Malleable Iron and Steel Trades.—It vannot be said that 
there is any marked change showing itself in the position 
of the malleable iron and steel trades. The makers of 
finished iron are extremely busy completing old contracts, 
but there is a lack of fresh business, Consumers at home 
appear to have their books well filled up with orders, and 
show a decided disinclination to enter into new contracts 
at the rates that have lately been current. Notwithstand- 
ing the lack of new work the prices of finished iron are 
well maintained, and, with the advance in the price of 
fuel and pig iron, it does not seem likely that any back- 
ward movement will be made in the immediate future. 
Common bars are quoted at 5/. 7s. 6d. per ton ; best, at 
5l, 15s. ; rivet rods, at 5/. 7s. 6d. ; nut rods, at 5/. 2s. 6d.; 
angle bars, at 5/. 6s. 3d.; plates, at 5/. 17s. 6d.; sheets, at 
61. 163, 3d.—all subject to the usual discount of 5 per cent. 
Great briskness is reported in all directions in the steel 
trade, and in almost every instance the makers are unable 
to satisfy the demands made upon them for early delivery. 
Not much new business is being reported, as buyers appear 
to be holding off in anticipation of a fall in prices. The 
current quotations are something like the following: 
Angle bars, 6/. 103. per ton; ship plates, 7/, 103.; boiler 
plates, 8/. ; rivet rods, 7/.—all less the usual discount. 


The Coal Trade.—It was reported on ’Change to-day 
that the coal trade of Lanarkshire and adjoining counties 
wasa shade easier, Supplies of all kinds of coal are much 
more readily obtained than was the case lately, and prices 
are rather in favour of buyers. Owing to the mildness of 
the weather the house demand is on a somewhat limited 
scale. Complaints are being made of a scarcity of tonnage 
on the Clyde, and freightage rates are irregular, being in 
some instances raised and in others reduced. The 
Lanarkshire prices are as follow: Splint coal, 7s. 6d. to 
7s. 8d. per ton; main coal, 7s. 3d. to 7s, 4d. per ton; 





steam coal, 8s, to 8s, 6d. per ton; ell coal, 7s. 7d. to8s. per 
ton—all f.o.b. The miners, in view of the forthcoming 
holiday season, are doing their best to make a good wage, 
but in many cases they are unable to get full time in con- 
sequence of the scarcity of the supply of railway wagons. 


Proposed Dock Improvements at Grangemouth.—A meet- 
ing of shipowners, traders, and merchants of Grange- 
mouth was held last Thursday in the Town Hall— 
Provost Macpherson presiding—for the purpose of con- 
sidering the reply of the Caledonian Railway Company to 
the deputation that waited upon them in reference to the 
proposed ship canal from the docks to the Firth of Forth. 
The deputation reported that the Caledonian Company 
had given a favourable reception to the deputation, but 
requested them to ascertain whether the traders would be 
willing to pay additional dues in the event of the com- 
pany agreeing to make the new dock entrance. The 
meeting was favourable to pay the additional dues con- 
sidered necessary. A Committee was appointed to make 
several suggestions as to immediate improved facilities of 
the dock both in the way of dock and hoist accommoda- 
tion, and the Committee were also to report the result of 
the meeting to the railway company. 


Proposed Harbour Improvements at Irvine.—Last Thurs- 
day the Irvine Harbour Trustees had a conference with 
Mr. Adam, engineer of the Glasgow and South-Western 
Railway Company relative to additional crane power and 
extension of wharfage at the harbour. A memorial from 
the shipping agents doing business at the harbour was 
received by the trustees some time ago, asking them to 
increase the facilities for loading vessels. Some improve- 
ments will soon likely be resolved upon. It is believed 
that a handsome sum will be forthcoming from the Har- 
bour Trust to assist in carrying out the desired improve- 
ments, 


The Glenfar Railway.—Great activity is apparent on 
every side in forwarding the works connected with the 
double line of rails on the Kinross-shire and Fife and 
Kinross Railways. The recent stormy weather has greatly 
interfered with the progress of the works, but asthe storm 
has now abated it is confidently anticipated that at no 
distant date the distance between Edinburgh and Perth 
will be very materially diminished. 


Import of Nickel Ore into the Clyde.-—The starting of the 
Nickel Company’s works in the West of Scotland a few 
yeare ago has not only given employment to a large 
number of men, but it has indirectly benefitted other 
interests. For years past vessels leaving the Clyde for 
ports on the Pacific coast of America found difficulty in 
getting cargoes home to the Clyde, unless an occasional 
cargo of nitrate of soda or guano. This new industry, 
however, has added further to the direct imports into the 
Clyde. At the close of 1886 one vessel arrived with about 
700 tons of cobalt ore ; and last year two ships brought 
3348 tons of nickel ore. This year, however, six ships 
have come direct to the Clyde from New Caledonia with 
6357 tons of nickel ore and 1416 tons of cobalt ore—in all 
7771 tons—for the Nickel Company. 


Royal Scottish Society oy Arts.—The Royal Scottish 
Society of Arts held an ordinary meeting on Monday 
night. The president, Mr. Francis B. Imlach, was in 
the chair, The first paper was by Mr. Charles A. Steven- 
son on a new form of refractor for dioptric lighthouse ap- 
paratus. The proposed apparatus differed from that at 
present generally used, in respect that its total glass sur- 
face was one-third less, by which a reduction in cost was 
effected, and that its section was circular, not only in the 
horizontal section, but also in the vertical, making the 
total height of the apparatus much less. In the course of 
the conversation which followed the reading of the paper, 
Dr, Sang characterised the proposed apparatus as a very 
economical one, both as to the quantity of glass used, and 
in utilising light not utilised under the existing system. 
In point of efticiency of light, Mr. Stevenson explained, 
there was little or no difference between the new appa- 
ratus and those at present in vogue. As to cost of con- 
struction, it would in the case of the apparatus he advo- 
cated be about a third less. The other communication 
was by Dr. Sang, and was a notice of a new arrangement 
of the four-lens achromatic eye-piece for the telescope. 


Bridge at Kilmarnock.—The Corporation of Kilmarnock 
have decided to erect a steel lattice bridge of 100 ft. span 
over the River Irvine, which passes through their town. 
It is to be called the Victoria Bridge in honour of the 
Queen Victoria Jubilee. Designs and estimates were 
asked for some two months ago, and out of eleven sets 
received those of Mr. J. E. Tuit, A.M.I.C.E, were 
unanimously chosen by the committee, who were guided 
by the professional assistance of Messrs. Simpson and 
Wilson, civil engineers, Glasgow. The estimated cost of 
the work is about 2500/. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was numerous and the tone of the market was 
satisfactory, business being fairly brisk. Prices are very 
firm and the tendency is upwards, notwithstanding the 
efforts of consumers to reduce them as much as possible. 
Buyers are offering 33s. 104d. per ton for prompt f.o.b. 
deliveries of No. 3 g.m.b., but holders are asking 34s. and 
are not prepared to take less even for small lots. For deli- 
very over the first quarter of next year, 34s. 3d. is the 
quotation, and over the first six months 34s. 6d. is 
asked, Exports of pig iron from Middlesbrough are very 
satisfactory, and they would be still larger if an ade- 
quate supply of vessels were forthcoming, as the short 
deliveries of last month have to be made up. On 





Monday night Messrs, Connal and Co., the warrant store- 
keepers, had in stock at Middlesbrough 247,201 tons of 
pig iron—a further decrease on the week of 991 tons, In 
Glasgow the same firm now hold a stock of no less than 
1,030,523 tons. The blowing out of a furnace at Newport 
will lessen the output and tend to keep stocks down. For 
cash Middlesbrough No. 3 warrants are 33s. 11d. Forge 
pigs are very stiff, and Gellivara is offered at 44s, 6d. for 
foundry quality. Inquiries are more numerous for chairs, 
chiefly for India, and a good order for fencing material 
for the same country has been locally placed. Finished 
iron is in good request and works are full. Ship-plates 
are 51, 103. ; ship angles, 5/. 2s. 6d ; boiler plates, 6/. 10s. ; 
and common bars, 5/. 2s. 6d., all less 24 per cent. dis- 
count. 

Engineering and Shipbuilding.—Activity still prevails 
throughout the North of England in these two important 
industries. Many large vessels during the past few days 
have left their stocks, and the vacancies are being rapidly 
prepared for the erecting of fresh steamers. Messrs, 
Raylton, Dixon, and Co.’s new yard at Middlesbrough 
now presents a most busy appearance and a large number 
of hands are employed at that establishment. At their 
old yard the same firm are building some magnificent 
vessels. All the firms in the North have orders in hand 
which will probably keep them fully occupied during the 
whole of next year. 


The Steel Trade.—In the steel trade there is a large 
amount of work going on, and prices are well maintained. 
The demand for steel plates is rather quieter, but more is 
being done in rails, and Messrs. Bolckow, Vaughan, and 
Co. have secured another large Indian order for rails and 
sleepers. Prospects in this industry are very cheering, 
and there is every likelihood of work being plentiful for 
many months to come. 

The Coal and Coke Trades.—The coal and coke trades 
are steady. Every kind of fuel is in good request, and 
prices are tending upward. Purchasers are now anxious 
to make contracts for next year. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Ship Canal.—On Saturday, a deputation 
consisting of the Mayor of Sheffield (Alderman Clegg), 
Mr. S. Roberts, Mr. B. P. Broomhead, and others in- 
terested in the Sheffield Ship Canal, waited on Earl 
Fitzwilliam, at Wentworth, for the purpose of laying 
before his lordship particulars of the proposed canal from 
Sheffield to the coast. Mr. B. P. Broomhead entered 
into details of what was proposed to be done, and pointed 
out the great benefit that would result to the -neighbour- 
hood if the canal were constructed. Earl Fitzwilliam, 
who was accompanied by the Hon. H. Fitzwilliam, M.P., 
the Hon. J. Fitzwilliam, M.P., and the Hon. C. Fitz- 
william, promised to give the matter his careful considera- 
tion. In the meantime, the landowners between Sheffield 
and Keadby, together with the manufacturers of the town, 
are ‘* backing” the scheme, and the capital of 1,000,000/. 
will be easily forthcoming. 


Earle’s Shipbuilding Company.—The report of this com- 
pany for the twelve months ending September 30 last 
has just been issued. This is the seventeenth year of the 
company’s operations. The directors state that the past 
year’s work has been better than might have been ex- 
pected, considering the continued depression in the 
shipping trade for twelve months past. The profit during 
the past year has amounted to 10,0391. 3a. 2d. This, with 
the amount brought forward from last year, 10,935/. 12:., 
gives a total of 20,974/. 15s. 2d. available for dividend. 
In the course of the report, it is stated that during the 
year the machinery contract for Her Majesty’s ship 
Immortalité was completed ; the official trials of it were 
of ahighly satisfactory nature, and the indicated horse- 
power considerably in excess of that contracted for. After 
referring to the success in other departments, the report 
states that the Admiralty has again favoured the company 
with orders, viz., for machinery for H.M.S. Blanche and 
Blonde, now building in Pembroke Dockyard. The com- 
pany will also alter, repair, and fit with new machinery 
the Chilian ironclad Almirante Cochrane. The directors 
have decided to write off 5000/. for depreciation from 
the amounts standing on the company’s books for lands, 
buildings, and machinery, and they propose to pay a 
dividend after the rate of 5 per cent. per annum (less 
income tax). This will absorb 13,5001, iniag 29741. to 
be carried forward to next year’s account, 


Steel Shells.—A further order for steel shells for 6 in. 
and 9 in. ordnance has been placed with Messrs. Thomas 
Firth and Co., Sheffield, and it is believed that Govern- 
ment orders will shortly be forthcoming both for armour 
and armour-piercing projectiles, 


The Coal Miners and their Concession in Wages. —Though 
it had been thought the 10 per cent. advance to miners 
had been conceded throughout this district, such is not the 
case in every instance. At three collieries the advance 
has not been given, and at least 700 men are yet on 
‘* strike.” Many of them are supported by the unionists. 
The concession of wages has not, however, proved of un- 
mitigated advantage, as many of the pits are only running 
four days per week. It is now broadly asserted that if 
the coal trade does not improve it is not unlikely that in 
the spring, when the ordinary reduction of 1s. per ton 
takes place, the men will be asked to again concede the 
10 per cent. they have succeeded in ——— Neither 
masters nor men are at present benefitting by the rise. 
Employers are, however, keeping quiet, and in the mean 
time the union is endeavouring to strengthen its position. 


Improvements in the Steel Trade.—Although the iron 
trade has made rapid advances during the past two 
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months, the steel trade has advanced in a greater ratio. 
Bessemer and Siemens converters are stiffening: prices, 
quotations this week ruling at 4/. 17s. 6d. to 5l. per ton 
for guaranteed qualities, and at these rates manufacturers 
are decliviog to book forward in the belief that at the 
commencement of next year there will be a rise of prices. 
Inquiries indicate a strengthening of orders early in 
the ensuing year, not only on account of home consump- 
tion, but for export. Converters of crucible cast steel 
are doing a heavy trade, particularly with engineers and 
for delivery to the Continent. Advices from the United 
States also point to a revival in that direction. The im- 
provement in the steel trade has been more noticeable 
during the past year than in many previous ones, and 
there are indications that it will be still more prosperous 
in that which is approaching. 


Dore and Chinley Railway.—Mr. J. P. Edwards, of 
Nottingham, the contractor for the construction of the 
western portion of the Dore and Chinley Railway, is 
pushing the work forward as rapidly as possible. The 
engineers for this length are Mr. J. Somers Story, county 
surveyor of Derbyshire, and Mr. Parry, county surveyor 
of Nottinghamshire. The alterations that are to be made 
at Chapel Milton, are such that there will be a great via- 
duct constructed near the existing viaduct of the Midland 
Company. The worst gradient on the line is 1 in 100. There 
will be a great deal of complicated work near Hope, 
consequent upon the diversion of the River Hoe, roads, 
and streams, and there will be a viaduct 80 yards inlength 
spanning the Hoe. The Cowburn Hill, which is 1688 ft. 
above the level of the sea, is to be pierced bya tunnel 
3700 yards in length, to which there will be only one 
shaft, which will be at the Edale end, so that the men will 
have to drive a mile and ahalf withoutashaft. The work 
will have to be done by compressed air machinery. The 
shaft has already been sunk toa depth of 83 ft., but owing 
to the quantity of water met with, arrangements are 
being made for a pumping engine to be put down. 








FOREIGN AND COLONIAL NOTES. 

Way and Plant on the Mexican Railway.—Mr. A. M. 
Rendel, consulting engineer of the Mexican Railway Com- 
pany, reports that the total length of Jine now laid with 
steel rails is 279} miles, nearly 24 miles being laid with 
steel rails weighiag 82lb. to the yard. Upwards of 46 
miles are also now laid with steel sleepers. Three new 
Fairlie engines have been ordered to replace engines pre- 
viously struck off the list. 


Australian Transcontinental Railway.—Surveys and 
estimates have been ordered by the South Australian 
House of Assembly with a view to a further extension of 
the Australian Transcontinental Railway from Pine 
Creek southward. 


New England Manufacturing Industry.—According to a 
statement of dividend payments by prominent New 
England cotton manufacturing companies, that industry 
is enjoying an almost unprecedented prosperity. Thirty- 
two concerns paid an average of over 8 per cent. last year. 
One company pays 25 per cent., seven pay 10 to 16} per 
cent., and twelve 6 to9 per cent. 


Queensland Rivers.—From an examination lately made 
of the Mary it has been found that the channel still 
maintains the depth to which it was cut, viz.. 10 ft. at 
low-water spring tides. The Queensland Government 
dredge Maryborough is still working at Sandy Island 
Straits at the entrance to the river between Wide Bay 
bar and the Mary Heads. Dredging is being carried 
on extensively at Bundaberg, there being at the pre- 
sent time two dredges employed there. The Queens- 
land Government dredger Lytton is clearing the channels 
in the upper reach of the river, and the steam hopper 
dredge Platypus is employed cutting a channel across the 
bar at the entrance to the Barrett. The question of re- 
moving several rocks or boulders immediately inside the 
entrance of the river is also under consideration. Dredg- 
ing is being continued in the Fitzroy, and the Urper Flats 
are being cut through. Extensive works are also contem- 
plated for directing the course of the current. 


An Indian Cable Bridge.—The Kistna, in the Madras 
presidency, is crossed by a cable swung between supports 
5070 ft. apart, and one has just been put up in China 
4648 ft. inspan. The whole weight of the suspended por- 
tions is only 64 tons, and the breaking resistance 70 tons, 


Pullman Palace Cars.—The average number of persons 
employed by the Pullman Palace Car Company in its last 
financial year was 4598. The amount paid by the com- 
pany in wages during the year was 2,778,428 dols, 


Swedish Railways.—In the course of last year 693 miles 
of new line were opened in Sweden. Of this mileage 162 
miles were represented by Swedish Government railways 
and 524 miles by lines in the hands of private companies. 
The averge growth of the Swedish railway network since 
1880 has been 1324 miles per annum. 








MISCELLANEA. 

OwING to increasing business, Messrs. C. Isler and 
Co., artesian well manufacturers, have removed from 88, 
Southwark-street, to more extensive premises, and their 
present address is Artesian Works, Bear-lane, South- 
wark, S.E. 


The United States Geological Survey estimate the total 
value of all minerals mined in that country in 1887 at 
538,000,000 dols., the greatest annual yield ever produced, 
and 70,C00,000 dols. in excess of the total for the previous 
year, 


In a recent address, Professor Lunge gave the following 





data as to the electrolysis of hydrogen compounds, which 
may serve as a useful mnemonic rule. ‘‘It takes a cur- 
rent of 1000 amperes day and night every day for three 
years to produce in one electrolytic cell one ton of hydro- 
gen gas, or its equivalent of any other substance.” 


The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending December 2, 
amounted, on 16,008} miles, to 1,202,032/., and for the 
corresponding period of 1887, on 15,9074 miles, to 
1,175,440/., an increase of 101 miles, or 0.6 per cent., and 
an increase of 26,592/., or 2'2 per cent. 


Tenders for 5000 tons of castings for the Denver cable 
road were recently asked for. A Glasgow firm sent in 
what was by far the lowest tender, even though freight 
and a duty of ?d. a pound had to be inclu 'ed. The contract 
has nevertheless been awarded to an American firm ata 
price which is not stated, the reasons given being a fear 
of delay in delivery and an objection to the inspection 
being made abroad. 


A Spanish industrial paper, in an article on the English 
exhibits at Barcelona, lays special stress on the fact that 
the exhibitors of cotton-spinning machinery not only 
showed the newest inventions in actual motion, but allowed 
manufacturers and others who wished to test the inven- 
tions to bring their own raw material for the purpose. 
This concession, it is said, has done a great deal to 
influence Spanish manufacturers in favour of English 
machinery. 


At a meeting of the northern steamship owners at New- 
castle, yesterday, letters were read from the Marquis of 
Salisbury, the London representative of the Suez Canal 
Company, and the Chamber of Shipping, stating that on 
the nomination of M. de Lesseps the Suez Canal Council 
had elected Lord Brassey to succeed Sir Charles Mark 
Palmer on the directorate of the company, and that the 
selection would be submitted to the shareholders at the 
next general meeting. 


Electricity is being more and more used for the purifica- 
tion of kaolin and other porcelain clays. The clay is 
sifted on to a rapidly revolving horizontal plate, which 
is surrounded with powerful electro-magnets, which retain 
the particles of iron. From this the clay passes to a 
second plate which removes the last traces. ‘Ihe process 
is said to be comparatively cheap and very rapid, and 
since its introduction many clays hitherto rejected as con- 
taining too much iron have become of value for the manu- 
facture of pottery. 


The first trip of the new Pullman vestibuled train be- 
longing to the London, Brighton, and South Coast Rail- 
way was made last Monday. ‘There are three Pullman 
cars, each 58 ft. long, 8 ft. 1lin. wide, and 13 ft. 2 in. 
high. The platforms connecting the cars are arranged 
with vestibules, which is done by inclosing the platforms 
all round with elastic and steel frames, forming a con- 
tinuous buffer. These frames, when the cars are coupled 
up, join closely together. The cars are lighted by elec- 
tricity on Mr. Stroudley’s system. 


In the House of Commons on Tuesday Sir E. J. Reed 
asked the First Lord of the Admiralty what steps had 
been taken to give effect to that portion of the report of 
the Select Committee on the Navy Estimates, in which 
they press on the Admiralty the necessity of further in- 
vestigating with the aid of outside opinion the best means 
of distributing the protective armour to be given to our 
line-of-battle ships and cruisers in the future. In reply 
Mr. Stanhope said that he had taken steps to consult on 
this point experienced naval officers unconnected with the 
Admiralty, and would bring the conclusions arrived at 
before the House, 


The tribute of valuable lives paid to the insalubrity of 
the Panama isthmus has been very heavy. M. A 
Nicholas, who had the organisation of the sanitary 
measures for the protection of the workmen, states that 
amongst the European element there have been 5200 deaths 
during a period of two years and three months, the burials 
averaging about seven per day, and the death-rate being 
98 per 1000. In one station, amongst 159 young men 
specially selected for their physical vigour, 23 have died 
within 22 months. Amongst the coloured workmen the 
loss has not been anything like so heavy, only 51 having 
died out of 2100 during the period considered. 


A crowded meeting of workmen engaged at the Royal 
Small Arms Factory at Enfield Lock, held on Saturday 
evening, passed the following resolution with enthusiasm : 
‘*That this meeting protests against the continued employ- 
ment of German labour to manufacture swords for the 
British Government, and is of opinion that, as it has 
been proved that Messrs. Wilkinson are importing the 
bayonets from Germany in an advanced stage of manu- 
facture after receiving a higher price to manufacture them 
in England, the contract should be cancelled and the order 
given to the Enfield workmen, who are in great distress 
for want of work.” 


A new law for the increased tariff of harbour dues has 
just passed the French Parliament and was promulgated 
in last Tuesday’s Journal Oficicl. It is estimated that 
nine-tenths of the passengers crossing the Channel are 
British subjects. Last year the numbers landing and 
embarking at Boulogne, Calais, and Dieppe reached 

25,000. This means 425,000 fr., a yield of 17,0007. in the 
form of poll-tax paid. The law promulgated on Decem- 
ber 6th enacts that the existing 1 fr. tax shall be replaced 
by one of 1 fr. 75. c. The increase is to be made for the 
purpose of improving the harbour accommodation of 
Boulogne and Calais, 


The surveys of the Central Siberian Railway (Tomsk to 
Irkutsk), made by the State engineers under the direc- 
tion of Engineer Mejéninow, will be completed fer a dis- 





tance of 800 miles before the end of the present year. 
With regard to the first section of the future line, that 
from Tomsk to Achinsk, with branches to the port of the 
Tosna (for Tomsk) and that of Tchoulym (for Achinsk), 
and forming an iron way of about 387 versts, the Minister 
of Ways of Communication has already in his hands an 
elaborate project of construction at the rate of 35,500 
roubles per verst, including the cost of rails and of a 
—— stock sufficient for the despatch of two trains 
aily. 





A locomotive having a single pair of driving wheels was 
a short time back constructed for the Boston and Lowell 
Railroad. The designer, fearing insufficient adhesion, hit 
upon the plan of making these wheels polygonal, a series 
of faces 2 in. wide being milled round the rim of the tyre. 
As was only to be expected, this device has not proved 
a success, as the corners were rapidly worn off, and the 
engine is now in practically the same state as if fitted with 
wheels originally round. No other data as to its working, 
coal consumption, &c., are to hand, but if the designer 
has been as original in the other details of the engines as 
he was in the matter of. the wheelz, we shall not expect 
any very good results. 


The Chicago Journal of Commerce states that bricks 
impregnated with creosote or bitumen have been adopted 
for paving purposes in Nashville, and with very satis- 
factory results. The wear is very uniform, as the softer 
and more porous bricks absorb more bitumen, which has 
the effect of hardening them, at the same time making 
them absolutely impervious, and in this protecting them 
from the disintegrating effects of frost. It is stated that 
pavement of this type, exposed for three and a half years 
to the wear of a fairly heavy traffic, was at the end of 
that period found to be in excellent condition. The bricks 
used are of a special make, some factories having made 
a speciality of this particular branch of the manufacture. 
The process of bitumenising rather more than doubles 
the cost of the bricks. 


The ‘* Engineers’ Gazette Annual” is a useful little work 
designed primarily for the use of seagoing engineers. It 
is edited and compiled by Mr. James Donaldson, consulting 
engineer, Liverpool, the originator of the ‘* Engineers 
Annual,” and is published at the offices of the Engineers’ 
Gazette, 91, Minories, London. Its arrangement seems to 
be in some respect novel, the information being largely 
given under headings as arranged in alphabetical order as 
in dictionaries, so that no index is required. It contains 
an almanack and a set of tide tables for 1889, and other 
useful tables on weights of materials and areas of circles, 
&c. The reference notes are well selected, but in the 
portion relating to algebra an inexperienced compositor 
has in several cases misplaced indices. The remainder 
of the volume contains, amongst other articles, one on aid 
to the injured, the regulations for engineers’ certificates, 
a postal guide, and a miscellany. With the exception 
ienatianel above the printing is well and neatly executed, 
and the whole should prove both useful and interesting to 
those for whom it is intended. 


The honorary freedom of the Turners’ Company has 
been conferred on Mr. David Kirkaldy, M.I.C.E., a 
selection that is equally honourable to the new freeman 
and the court of the company. Mr. Kirkaldy, as is well 
known, was the pioneer of public testing houses, which 
have now been instituted in all civilised countries. His 
works are fitted with a 400-ton testing machine made to 
his own designs many years ago. We believe we are 
correct in stating that Mr. Kirkaldy was the originater 
of the idea on which most modern testing machines are 
constructed, viz., that of putting the load on the specimen 
by an hydraulic press, whilst the intensity of this load is 
measured by a lever weighing machine. In Fairbairn’s 
original machine the load was put on by means of screws, 
an arrangement entailing heavy labour on the operator. 
Mr. Kirkaldy was for many years a mechanical engineer, 
and since then his testing work has been of the greatest 
benefit to engineers in extending their knowledge of the 
properties of materials. It is easy, therefore, to under- 
stand his connection with the craft of turvery, without 
which no one is supposed to be eligible for admission to 
the company, though the names of certain other honorary 
freemen prove that this condition is practically a dead 
letter. 


Messrs. Simpson, Strickland, and Co., of Dartmouth, 
South Devon, and 181, Queen Victoria-street, London, 
E.C., have recently despatched the first of two steam 
launches which they are building for the new P. and O. 
steamers, Peninsular and Oriental. They have also just 
delivered to the Admiralty the Jast of a set of three life- 
boat steam cutters for torpedo high-speed cruisers. The 
Admiralty boats are 21 ft. long, they are built of two 
skins of mahogany and are fitted with Kingdon’s patent 
quadruple-expansion surface-condensing engines, and 
Kingdon’s patent vertical natural draught boiler. The 
weight of one of these launches complete with machinery, 
&c., is 24 cwt., and on the official trials, when everything 
worked satisfactorily, they attained a mean speed for the 
three boats of 6.52 knots, or 7.5 miles, with five on board 
and in rough weather. When light the speed was over 
one mile an hour more. The boats for the P. and O. 
Company are 30 ft. long by 8 ft. beam by 3 ft. 9 in. deep. 
They are also built in two skins and are capable of keep- 
ing the sea in heavy weather. These boats are fitted with 
Kingdon’s patent quadruple-expansion surface.condens- 
ing engines and Kingdon’s patent vertical natural draught 
boiler, and each launch complete weighs only 45 ewt. with 
steam up. The coal consumption is about 15 1b. per hour. 
They are capable of carrying forty passengers in accord- 
ance with the Board of Trade measurements, and in their 
trial trips they attained a specd cf 8.6 mies with a 
natural draught. 
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NOTICE TO AMERICAN SUBSCRIBERS, 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr, CHARLES 
GILBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our Sole Agent for the United 
States, Mr. W. H. bders 15, Astor-place, New York. The prices 
of Subscription (payable in advance) for one year are: For thin 
(foreign) re ition, 11. 168. Od.; for thick (ordinary) Lg end 
edition, 2/. Os. 6d., or if remitted to Mr. Wiley, 9 dollars for thin 
and 10 dollars for thick. 








ADVERTISEMENTS. 

The bye. 2 for advertisements is three shillings for the first four 
lines or under, and -—— for each additional line. The line 
averages seven words, Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
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INTERNAL TRANSPORT. 

At the meeting of the British Association at 
Bath, Mr. Shelford, when presiding over Section G, 
remarked that just now ‘‘ Canals are in the air.” 
Whether they will remain in the air or take more 
substantial form on the earth is a question upon 
which the prosperity of our commerce may depend 
to a greater extent than perhaps most people 
imagine. Sir Arthur Cotton told the Canal Com- 
mittee of 1883 that ‘‘ perhaps the first thing, after 
law andorder, for the promotion of the material 
prosperity of a country, is exceedingly cheap internal 
transit.” Itis hecoming a question whether we are 
not losing our grip of the first elements of pro- 
sperity mentioned ; the second we certainly do not 
possess. A trifling example taken from the current 
daily press will illustrate our meaning. 

A correspondent who signs himself ‘‘ Protest ” 
wrote to the Standard quoting an instance of what 
he calls ‘‘exorbitant charges made by the English 
railway companies for the freight of goods.” It 
appears that he had received from Germany a case 
containing a stove weighing nearly3cwt. The freight 
from Hanover to Bremen, a distance of between 
60 and 70 English miles, was 9s. ld. From London 
to a station exactly 30 miles distant, the freight 
was 1/. 5s. 4d. Probably there is some reason for 
this difference in rate of carriage, and before draw- 
ing any conclusion it would be well to know whether 
the case was sent from London by passenger or 
by goods train. But however this may be, there is 
no doubt but that the English producer, whether 
manufacturer or agriculturist, under our present 
system of home distribution, labours under great 
disadvantages compared to his foreign competitor. 
In another section of the Bath congress, the mem- 
bers were informed that cheese could be sent from 
Canada or the United States at a cost for carriage 
25 per cent. less than it would take to send the same 
material from Bath to London. At first sight this 
seems also a terrible anomaly, but here again closer 


68 | inquiry will show that the difference is not altogether 


so inexplicable as would at first sight appear. 
During the Parliamentary fight on the Manchester 
Ship Canal Bill, it was stated in evidence that an 
Atlantic steamer could carry goods at a cost of one- 
tenth that which would be required in transporting 


1 | the same weight of material by train. Many steamers 
83 | did as a matter of fact charge one-fiftieth, and, in 


exceptional cases, the one-hundredth part of the 
There 


in considering this matter. The American farmers 
make a study of this question of freightage. They 
produce in large quantities and ship in great bulk. 
Their produce is frequently worked up in cheese 
factories, in which the product of a large number 
of farms is brought together. The English agricul- 
turist or dairyman has not the same instinct of 
organisation as his American competitor, and natu- 
rally suffers from his more primitive mode of con- 
ducting business. In connection with this matter 
we call to mind with advantage Professor Ayrton’s 
distinction between English and American inertia. 
The former is resistance to motion, the latter 
resistance to stopping ! 

The English railway directors are not altogether 
the rapacious, grasping despots they are often re- 
presented to be. Fifty years ago or so, when the 
great English railways were constructed, the railway 
interest was weak, and a prey to every one. They 
had to pay black mail to landowners, lawyers, and 
vested interests of all kinds as price for their exist- 


ence. The English producers and consumers are 
now paying the penalty of the rapacity of their 
fathers and grandfathers. It has been estimated 


that 200,000,0007. too much has been paid for land 





and law by our railway companies ! 





But it is not the ethical side of the question that 
we have to consider in the present day of foreign 
competition—not whether the fault of heavy charges 
for internal transit rests with the railways or on those 
who opposed and fleeced them—but how we can 
best find a remedy for an undoubted defect in our 
commercial resources. That the most important 
item of the prime cost of home produce and manu- 
factures is far too high, can hardly be doubted, 
even if the case is not always as bad as ‘‘ Protest’s” 
letter to the Standard would at first sight lead us 
to believe. Here is some evidence culled from 
various sources. A manufacturer in the eastern 
counties who sent goods by rail—his works 
having been established on the strength of facilities 
offered by the company—had his rates raised from 
1s. to ls. 9d. per ton. In consequence of this he 
had turned to water carriage, and by means of a 
canal got his goods carried at 93d. per ton, plus 5d. 
per ton paid to railway company as lessees of the 
canal: and of course it was perfectly natural 
that the company should receive a reward for the 
use of their property. Going back to ancient his- 
tory, we find, according to the report of the Select 
Committee on Canals, 1883, that, ‘‘ Before the 
opening of the Bridgwater Canal the charge (for 
carriage between Liverpool and Manchester) was 
40s. per ton by road and 10s. per ton by water. 
Then the cost necessarily fell to about one-eighth 
of the cost by road, owing to the cheapening of 
water transit. No sooner, however, had the canal 
companies secured a monopoly than they began to 
raise their charges, and in 1882 the freight cost had 
risen to three times what it was in 1795. It might 
have- been supposed that the creation of railway 
competition would have necessarily lowered the 
cost of transport, but we find, on the contrary, that 
it cost more fifty years after the opening of the 
Manchester and Liverpool line to convey a bale of 
cotton from one city to the other than it did in 
1829.” On the Aire and Calder Canal the freight 
of coal has been reduced to 0.05d. per ton-mile. 
The rate by rail may be taken at about 4d. per ton- 
mile, although one railway manager has stated that 
it can be carried at half that sum ; but, of course, 
varying circumstances alter conditions materially. 
On the Taff Vale the rate is stated at 0.88d., and at 
0.75d. on the Maryport and Carlisle Railways. 
Some time ago foreign dead meat was carried from 
London to Liverpool at a 25s. rate, whilst home meat 
was charged 50s. This, however, has been altered 
lately. In the case of pottery, Mr. Lester tells us,* 
‘if from Germany, France, or Belgium, the rate 
is 7s. per ton, whereas for 150 miles by rail to 
London the charge is 30s. per ton. Maestricht can 
send ware to Burmah for 10s. per crate less than 
we can; this in carriage alone means 100/. per 
week toa large firm. Pottery can be sent to Lon- 
don vid Liverpool and New York, nearly 7000 
miles, for less than direct to London by rail ; and 
if London sends tea, coffee, &c., to the Mid- 
lands it costs less vid sea 700 miles than to 
deliver by canal barge 50 miles inland.” Mr. 
Alfred Hickman, of Wolverhampton, attributes the 
decadence of the iron trade in his district to the 
extraordinary and excessive railway rates. On 
the Birmingham Canal, which was under the 
control of the London and North-Western Rail- 
way Company, ‘‘the charge for raw material 
was 14d. per ton per mile, whereas on the Con- 
tinent the canals carried such goods at from 
psd. to 3yd. per ton per mile ; so that in England 
they were charged fifty to sixty times as much as 
on the Continent. Wolverhampton was about the 
same distance from the coast as Litge, but the 
rates from the former place were 10s. to 15s. 
a ton, whilst in Belgium they were 2s.” In re- 
ference to this it should be remembered that many 
of the Continental canals are upheld by the State ; 
and stand, in fact, on much the same footing as the 
public highways do in this country ; although we 
are not aware whether this applies to the particular 
instance under notice. It is a point upon which it 
would be interesting to have information. Mr. 
Samuel Lloyd states that ‘‘the ironmasters of 
Liége and Seraing get their imported ores brought 
from Antwerp by water, 105 miles, for 2s. per ton, 
and their manufactured iron and steel conveyed to 
Antwerp for export at the same low cost. The rate 
paid on English iron from South Staffordshire to 
London is about 14s. per ton. The corresponding 
(Continental) rate would be about 3s. per ton.” 

We have taken these facts at random chiefly from 
~ * See the Society of Arts Conference on Canals, from 
which source many of these instances are taken. 
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the publication referred to. There may be some 
suspicion of special pleading about them, as most of 
those who spoke at the conference wished to make 
acase. But after allowing to the full for any bias 
of the kind there can be no doubt that the high 
charges for internal transit in this country put 
home producers at an enormous disadvantage. The 
following rates per ton for the conveyance of coal 
by water in 1870 may be of use for comparison with 
corresponding charges in this country. Mons to 
Paris, 235 miles, 7 francs; to Dunkirk, 140 miles, 
4 francs; to Strasburg, 460 miles, 11 francs 20 
cents ; to Antwerp, 130 miles, 3 francs 45 cents. 

It would seem, then, that our railway system for 
the conveyance of goods is far from all that could 
be desired, and it behoves us to consider how 
we may hope to improve our position. We first 
turn instinctively to ourcanal and navigable river 
system, seeing that inland navigation has done so 
much for our immediate neighbours on the Con- 
tinent. 

Probably few people realise in the present day 
what the canals were to this country at the time of 
the introduction of railways. We hear much of 
the extinction of the stage-coach and the hardships 
that a large class of the population suffered through 
the suppression of this means of transport, but little 
of the way in which canals were extinguished by the 
all-conquering railroad. In 1832 there were nearly 
3000 miles of canals in the United Kingdom and 
1142 miles of navigable rivers. The dividends paid 
were high and some of the shares were at an extra- 
ordinary heavy premium. Exorbitant tolls were 
charged, and it was this fact that facilitated toa 
great extent the introduction of railways. Greedi- 
ness begat timidity, for when it was proved that the 
locomotive was a practical success, the canal pro- 
prietors, who had been the most active opponents 
of railway enterprise, hastened to take advantage 
of the weakness of the new invention then striving 
to obtain a footing, and themselves gave up the 
struggle for supremacy by insisting that the com- 
peting means of locomotion should buy their water- 
ways at enormous prices, so that of the 1705 miles 
of canal we find 1333 passed under railway control. 
The consequence has been that inland navigation 
has been almost at a standstill for the last fifty 
years compared to the immense strides made by 
other methods of conveying goods ; and in too many 
cases the railway companies have simply used their 
control over the canal system as a means of strang- 
ling the competition of what might have been a 
serious rival. 

How much the country has suffered by this it is 
impossible to estimate ; how much it will lose in 
the future is a question which time alone will solve. 
Whilst English manufacturing supremacy was a fact 
which no one thought of disputing we could afford to 
throw away somechances. But all that is changed 
now, and tohold our own we must make the most 
of all our advantages. Had the canal companies 
stuck to their guns and fought their battle man- 
fully, we should now be hearing less of the oppres- 
sion of home producers by the railway companies, 
for there would have been an alternative means of 
transport, at any rate for heavy goods. 

It is a fact which, now the pinch of foreign com- 
petition is growing on us, we more fully appreciate, 
that railways cannot play the part of universal 
transporters for passengers, heavy raw material, 
and lighter manufactured goods on the same lines 
of rails. The Board of Trade require certain con- 
ditions to be fulfilled, and these are mostly framed 
with a view to the safety and comfort of persons 
travelling by rail. These conditions are onerous 
and costly, and are framed with a view to the high 
speeds demanded by passenger traffic. For the con- 
veyance of goods these high speeds in themselves 
are not profitable, but in a mixed traffic on a 
crowded line they must to a certain extent be main- 
tained. It is questionable, too, whether the rail- 
ways themselves have profited by the monopoly of 
the conveyance of heavy goods. Putting aside for 
a minute the fact of how intimately the railways are 
dependent for their existence on the general welfare 
of the country—although this vital consideration 
should never be lost to view—it may be questioned 
whether the low freighted heavy raw material does 
not thrust aside more profitable business ; even 
although a line may not be worked to the full 
capacity of its permanent way. Mr. Condor 
points out that on 7400 miles of railway belong- 
ing to various companies, the aggregate capital 
is nearly 350 millions sterling. The aggregate 
gross revenue in one year was over 34 millions, 





of which the net revenue was about 16 millions. 
Of the gross revenue, 7} millions was derived from 
mineral traffic, which could hardly bring in more 
than 10 per cent. of profit over actual working 
expenses. The carriage of this mineral load formed 
40 per cent. of the total work done on the lines in 
question, and occupied the lines and stations for 
more than half the entire working time. Working 
on this basis, Mr. Condor arrives at the following 
general conclusion : ‘‘ That the discontinuance of 
a given quantity of slow traflic, earning 10 per cent. 
over working expenses, would make room for the 
conduct of a very much larger quantity of quick 
traffic earning over 50 per cent. of profit.” 

The question of light railways, or goods carrying 
tramways on common roads, cannot be altogether 
separated from this question. Fortunately, it is a 
problem the importance of which people are now 
beginning to appreciate ; in evidence of which we 
would refer to the proceedings in Section G of the 
British Association at the meeting we have already 
referred to. If our legislators at St. Stephen’s would 
but busy themselves in such practical matters as 
these, instead of playing the everlasting game of 
politics, or if they would delegate their authority 
to some more competent body, we might hope for 
the vexatious restrictions which the common law 
involves on the use of steam on public roads being 
abrogated, This, however, is too wide a question 
to introduce at the end of an article such as this, 
involving, as it does, the consideration of the im- 
portant Railway and Canal Traffic Act of last 
session, so we leave it for future consideration. 





THE NEW SOUTH WALES LOCOMO- 
TIVE QUESTION. 

IN a recent issue we gave space to a long 
letter, signed ‘‘ Colonial,” under the above heading. 
That letter, although purporting to deal—as the 
heading adopted by its writer would imply—with 
the New South Wales locomotive question proper, 
is, however, restricted almost exclusively to a de- 
fence or justification (whichever it may be called) of 
the position taken up by the late superintendent of 
tramway rolling stock in connection with a trans- 
action not at all creditable to the New South Wales 
Government, and on which we have thought it our 
duty to comment from time to time. 

We need hardly say here that we are ready at all 
times to open our cclumns to any one who thinks we 
have in any way done him an injustice. Not only 
that, but we have gladly accorded to ‘‘ Colonial” a 
likely opportunity, even although the ‘‘ defence” or 
‘* justification ” he has thought proper to enter upon 
is, in this instance, a vicarious one, while at the 
same time the plea on which he bases his vicarious 
services on his ‘‘friend’s” behalf is not, as it seems 
to us, well founded. For while ‘‘ Colonial” states 
that Mr. Midelton’s position ‘interfered with 
his liberty of action in replying to animadversions” 
on his share in this transaction, we find from the 
columns of the Sydney Evening News of October 27, 
1887—in which a letter to the editor of that news- 
paper appears on this very subject over Mr. Midel- 
ton’s name, in full—that he, at all events, does not 
share ‘‘ Colonial’s” belief that he is precluded by 
official considerations from addressing the press 
when he thinks it advisable todoso. That, how- 
ever, isa minor matter. What more immediately 
concerns us is, that ‘‘ Colonial” seems to have 
entirely misconceived the scope and purpose of our 
comments on this question. We are thus compelled, 
reluctantly though it be, to allude to the subject 
again. 

As we have remarked on previous occasions, we 
have not considered ourselves at all concerned 
either with the personal part of the question, as 
between the late locomotive engineer, on the one 
hand, or his successor (the late tramway superinten- 
dent) on the other, or as to the merits or demerits 
of the engines advocated by each respectively. 
The object and purpose of our comments were made 
clear, we thought, in our issue of February 24 
of this year. ‘‘We are not concerned,” we said, 
‘* about the personal aspect of this matter as between 
the locomotive engineer and his late subordinate, 
and under ordinary circumstances we should not 
have thought it necessary even to refer to it. But 
when the Government of an important colony like 
New South Wales treats with something more than 
discourtesy manufacturers in this country, from 
whom their predecessors in office had thought fit to 
invite tenders, and when the Minister of Public 
Works thinks proper to base on the report of an 





irresponsible officer, whom he has called to his aid 
over the head of the responsible officer of the de- 
partment, a justification or excuse for setting aside 
the tenders, it becomes necessary to examine a little 
closely the grounds on which the minister seeks to 
justify his selection of the individual chosen.” 

A further object we had in view was that of ex- 
posing, in the interests of the large and important 
body of engineer's in official positions in the Govern- 
ment services of our Australian colonies, as well as 
in the interests of those younger members of the 
profession who may be contemplating entering 
those services, the unfair and unwarrantable treat- 
ments to which officials in the Public Works De- 
partment of not a few of our colonies are exposed 
by those for the time being in power, in the fur- 
therance of political or party objects, of which we 
considered, and still consider, the case of the late 
locomotive engineer to afford a striking example. 
At the same time, so desirous were we of avoiding, 
as far as possible, the importation of the personal 
element into the controversy, that we carefully 
confined ourselves to the use of the official titles 
of the persons concerned, This rule has not, how- 
ever, been observed by ‘‘ Colonial ;’ and that being 
so, we may perhaps be excused if, for simplicity 
of reference, we follow his example on this occa- 
sion. 

Ample evidence of our desire at all times to do 
justice equally to all, and to condemn impartially 
any unfair treatment to which officials in the 
Public Works Departments of our Australian 
colonies are, as we have said, too frequently ex- 
posed, is to be found in an article in our issue of 
July 24, 1885, entitled ‘‘ Engineers in Australia,” 
in which, as we may remind our readers, we con- 
demned in the strongest terms the treatment to 
which Mr. Midelton, when in the position of 
locum tenens to Mr. Scott during the absence of 
the latter in this country on leave, was subjected 
in the matter of the purchase of 200 American 
‘¢dump cars,” which proved useless for their pur- 
pose, and in connection with which Mr. Midelton 
found himself suddenly suspended from office, and 
finally removed, after a suspension extending over 
nearly twelve months, from his position in the 
locomotive department. 

The questions more especially dealt with by 
‘*Colonial,” touching the merits or demerits of the 
locomotives advocated by Messrs. Scott and Midel- 
ton respectively, may, we think, be very well left to 
be fought out by them, or by their friends, as they 
think best. We feel bound, however, to say that 
‘*Colonial” does not seem to us to meet in the 
least the point to which we drew attention in our 
issue of March 30th last, namely, that the portion 
of the line to which the so-called ‘‘ trial’ of the 
engines was limited by the arbitrary decision of the 
Minister for Works, was specially favourable to the 
engine Mr. Midelton advocated, and adverse to 
that specified by Mr. Scott. The latter, it will be 
remembered, pointed out, in criticism of Mr. 
Midelton’s recommendations as to limiting the 
trial journey, that ‘‘about two-thirds of the 
journey proposed was over the mountains, where 
fast running was not possible with any engine,” 
and that, in order to give a fair result, the 
trials ‘‘ should be made to extend to Bathurst” (50 
miles further on), ‘‘ where the engines had to run 
with the trains, or from Sydney to Goulburn” (a 
similar length of railway on the southern main line), 
‘and, if possible, a clear run of about 30 miles be- 
tween stopping places arranged for, so that the 
speed might be ascertained.” He further stated 
that Mr. Midelton ‘‘ appeared to be stipulating 
for conditions to suit as nearly as possible the 
type of engine he recommended,” while ‘‘ the con- 
ditions laid down should approximate as closely 
as possible to those under which the traffic had 
to be worked and which a locomotive engineer 
would be guided by in ordering his type of engine.” 
Regardless, however, of the opinion of Mr. Scott, 
then in the responsible position of head of the 
Government locomotive department, the conditions 
proposed by Mr. Midelten, though then only tram- 
way superintendent, were, as we stated, approved 
by the Minister for Works, on the recommendation 
of the then Commissioner for Railways, and ordered 
to be adhered to, the only concession granted there- 
from being that ‘‘ if, in the judgment of the experts, 
the rails were greasy, sand might be used,” although 
‘*if the day was fine and dry, no sand was to be 
placed in the boxes,” and that water should be 
taken as required. 

The minute by the Commissioner, giving the 
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reasons for limiting the trial to the portion of the 
line most favourable to the engine recommended 
by Mr. Midelton, was, as we pointed out at the 
time, one of the most extraordinary of the many 
strange minutes written in connection with this 
matter. It wasasfollows: ‘‘ Ifthe trials be made 
beyond Lithgow” (i.e., Eskbank Station) ‘‘ it will 
mean that four days instead of two will be consumed 
in thetrials. The trials will not commence till Wed- 
nesday morning. On Friday we shall require all 
our rolling stock to meet the requirements of the 
excursion trailic of Jubilee. I must therefore 
decide that the test be made between Sydney and 
Lithgow, and be concluded on Thursday night.” 
Just imagine the absurdity of attempting to deter- 
mine by a single trip, under limited and arbitrary 
conditions of working, the relative suitability of 
two rival locomotives for the day by day, and year 
by year, working of the train service on lines like 
those of New South Wales. Well might we remark, 
as we did at the time, ‘‘ It is thus, after months of 
needless delay, that locomotive questions, involving 
the expenditure of hundreds of thousands of pounds, 
are summarily disposed of in New South Wales.” 
No amount of argument about ‘‘ types of locomo- 
tives,” ‘‘ loads per axle,” or ‘‘ tractive power” will 
get over the fact that the attack made upon the late 
locomotive engineer and the engines he recom- 
mended, was, as the case presents itself to those 
outside the sphere of local prejudices and party 
politics, for no better purpose, that we can see, than 
to give a plausible excuse for shelving the tenders 
of locomotive makers in this country in favour of 
colonial or American interests. 

In conclusion, we may remark, in reference to 
one paragraph near the close of ‘*Colonial’s” 
letter, namely, ‘‘to any real friend of English in- 
terests, it is much better for locomotives to be made 
of English material in the colonies than to see them 
imported from America,” that we fail to see where 


the alternative as to importing from America comes | -— 


in. Let the railway authorities in New South 
Wales only make up their minds definitely about 
the general arrangement and details of the engines 
they require. Let them embody their ideas clearly 
in drawings or specifications. Then let the New 
South Wales Government, as the advocates of a 
free trade policy, and in good faith, invite tenders 
to these drawings and specifications in common 
from firms in this country and America—and from 
colonial firms also, if they see fit. That being done, 
if the locomotive manufacturers in this country do 
not succeed in holding their own in the colony 
against all comers, as successfully as they did on 


the last occasion of tenders being invited, they will | - 


have but themselves to blame. 








THE ERIE RAILROAD. 

Tne railroad, commonly known as the ‘‘ Erie,” 
has probably seen more vicissitudes as an organisa- 
tion than any similar corporation in the world. 
For more than twenty years it has been systemati- 
cally robbed or mismanaged, and if the ‘‘survival 
of the fittest” is a standard of merit, the ‘‘ Erie” 
certainly possesses this quality to a most extensive 
amount. As considerable ‘* Erie” stock is held in 
England, and as at one time it almost appeared as 
though Englishmen thought it was the only rail- 
road in the United States, our readers will be 
interested in a report, advance issues of which are 
before us. 

The Erie road in the days of James Fiske ex- 
tended from New York City to Dunkirk, and ran 
through some of the richest counties of New York 
State. Its earnings were large, but were not 
applied to developing the railroad, or extending its 
traffic. The road was considered to be a source of 
revenue to those in control, and all they could pos- 
sibly obtain over and above absolute expenditures 
for necessities, was quietly ‘‘absorbed,” so to 
speak, for the lavish private expenses of a few 
persons. The bondholders or stockholders were 
never considered, but were treated very much as the 
highwayman treats his victim, if he makes too much 
noise, by quietly knocking him on the head. The 
usual routine was to plunder the road, until interest 
and other matters became so pressing that ‘‘ tactics” 
were necessary, and then call for a receiver, 
who was appointed for the benefit of the manage- 
ment ; the combination then proceeded to pay obli- 
gations a great deal as Felix Micawber did, by the 
issue of a new obligation with the principal and 
interest added in, and, having sold them for what 
they would bring, they started anew, thanking God, 








as Micawber did, that they had “‘ settled that little 
obligation.” 

After Fiske’s time this railroad had various expe- 
riences, those in power being always more or less 
hampered with the unwise or unfair actions of their 
predecessors ; but with this unhappy past our article 
has nothing to do, except retrospectively and in 
this brief manner. 

With the advent of Mr. John King as president, 
and of S. M. Felton, Jun., as vice-president, came a 
total departure from all previous methods. Both 
these gentlemen were railroad men of rare expe- 
rience. Mr. King understood the financial as well 
as the practical handling of a railroad thoroughly, 
as events showed, and to-day he is regarded as the 
strongest railroad man on this side of the Atlantic, 
while, to the writer’s mind, based on years of 
acquaintance with many railroad managers, Mr. 
Felton has not his equal in this field. 

Both gentlemen invariably take broad and com- 
prehensive viewsof a situation; hence they generally 
accomplish great and not small results. For atime 
it seemed an open question to outsiders whether 
even this combination would be able to extricate 
the ‘‘ Erie” from its load, which was slowly sink- 
ing it in a hopeless slough. But pluck and brains 
will always accomplish much, and as the road now 
appears to have started on the up grade, as evi- 
denced by the last report, it seems quite proper to 
call attention to certain facts which prove the state- 
ment, although the limitations of a newspaper 
article hardly permit more than a glance at the most 
important. The gist of the whole business is seen 
in the following table, with which Mr. Felton’s 
report commences : 


New York, Lake Erin, AND WESTERN RAILROAD 
PROPER. 


Including leased and operated lines, excluding New York, 





Pennsylvania, and Ohio Railroad. Mileage 1035.72. 
Earnings. 
Differences. 
From 1887. 1888. 
| Amount. a. 











dols, dols. | 
8,642,471.10\dec. 973,439.46 9,53, 
7,178,738.94|inc. 1,394,515.20! 245 


dols. 
General freight 9,565,910,56 
Coal freight ..| 5,784,223.74 





Passengers ..| 3,862,246.14! 3,808,390.67\dec. 53,855.47) 1,5 
Mails... “| 198,561.77, 196,433.79] ,, 2,127.98, lyhs 
Express .. ..| 863,799.72! 451,697.66)inc. 87,897.94, 24,45 
Miscellaneous * 427,989.81 134,300. 87) 31 yii5 


562,290 68) ,, 
. .|20, 202,731.74 20,840,022.34] ,, 








Total 637,291.10,  3y4%5 


























Per mile of road 19,505.98 20,121.29) ,, 615.31) 
Expenses. 

Differences. 
Department. | 1887. 1888. om * 7 
| er 
| Amount. Cent. 

Conducting dols. dols. | dols. 
transportation 5,390,954.03 5,434,157.08 inc. 43,203.05; it's 
Motive power ..  3,377,301.32 4,002,655.19) ,, 625,353.87) 18,33; 


Maintenance of 
.| 2,516,854.38 


way .. 484,818.11} 19,34, 
Maintenance of 


2,032,036.27 dec. 











cars . 1,452,229.53° 1,475,307.43 inc. 23,077.90) 1$85 

Generalexpenses 443,332.67, 427,309.80.dec. 16,022.87! 3s 

Total .. 18,180,671.93 13,371,465.77 inc. 190,793.84) 14s 
Per mile of road —12,726.09} 12,910.30 184.21) 





7,022,059.81| 7,468,557.07\inc. 446,497.26, 6,5, 


7,210.98 


Net earnings .. 








431.08) 


Per mile of road 6,779.90, 





Passing over several items for want of time, we 
come to ‘‘ Maintenance of Way,” where a decrease 
of 484,818.11 dols., or 19.26 per cent., is shown as 
compared with that of the previous year, or com- 
paring it per mile, 1533 dols. in 1887 and 1226 dols. 
in 1888. Part of this is due from stopping the 
‘* rock ballasting” for a time, but much more to 
the wise expenditures in 1886 and 1887 for main- 
tenance. By carefully ballasting 482 miles and 
putting in new oak cross-ties and by replacing 243 
miles of 63 lb. rail with new 74 lb. rail, the track 
force has been reduced by 660 men, saving over 
800 dols. per day. It is in just such items as these, 
which amount to a considerable aggregate, that 
the new management have shown their capacity, 
and with the exception of 1885 the cost of main- 
tenance per mile is less than in any preceding ten 
years, while the cost per ton hauled has fallen from 
26} cents in 1879 to 134 cents in 1888 per mile main- 
tenance. Deducting cost of material, it appears 


that the present management maintain a mile of 
main track, including its proportion of sidings, 
frogs, switches, station platforms, and bridges for 
660 dols. per annum. And English readers must 
bear in mind labour in the United States is one- 
third higher than in Great Britain ; 302,189.95 dols. 
were expended in bridges last year, of which 
88,367.68 dols. was for construction, and the balance 
for repairs ; 27 new plate girders, and 79 iron beam 
bridges were put in, and a new iron transfer bridge 
erected at the Jersey City terminal. There are now 
no wooden bridges on the main line of the Susque- 
hanna division, nor any of the old type of iron 
structures ; hence contributions to ‘‘ American 
Bridge Failures,” need not be looked for on the 
‘* Erie.” It may be noted in passing that the 
English ‘‘ block” system with interlocking signals 
at all important junctions between Turner’s and 
Jersey City, which represents all the suburban 
traffic, is in use and giving satisfaction. 

The next item is that of coal freight, and as this 
isthe most profitable item the railroad handles, it 
is of great importance, since its intrinsic value is 
small, and its loading and unloading involves no ex- 
pense to the railroad. It appears that the rate per 
ton per mile has increased 6.82 per cent. over that 
of 1887, or .572 per ton as compared with .611. 
The anthracite trafticon the ‘‘ Erie” is the largest in 
the United States, being 8,281,994 tons, or more 
than double that of the Pennsylvania Railroad, and 
exceeding that of the Reading Railway. The bitu- 
minous coal traffic was 1,822,871 tons, and the coke 
was 93,721 tons. This isan increase over 1885 (the 
first year of the present administration) of 66 18 per 
cent. The coal tonnage of 1888 almost equals the 
entire freight of 1885, and this in view of the fact 
that the increase of coal car equipment is but 19.4 
per cent. over that of 1885. In other words, more 
duty is got out of the cars than ever before. How 
this is done will appear later. 

In respect to passengers transported, it may be 
said the increase over 1884 is 58.6 per cent., 
8,543,684 being carried this year. This increase 
is due to the efforts of the railroad to encourage 
suburban settlements by giving the business men 
of New York City ample facilities and convenient 
trains to reach their homes in the outlying districts, 
English people can hardly appreciate this, since in 
our thickly settled country the railroads are closer 
together, and the population more concentrated, but 
around New York City in every direction a few miles 
brings one into absolute country, much being farm- 
lands. A railroad can populate this in a marvellously 
short time simply by giving facilities for communica- 
tion. One of the most valuable additions to the rail- 
road property this year is the double-tracking and 
straightening of the Jefferson Railroad, a leased line 
of about 37 lines long, running into the coal re- 
gions. The manner in which this was accomplished 
appears in Mr. King’s report, and it certainly proves 
his familiarity with the intricacies of railway finance. 
In order to establish paying freight both ways from 
Buffalo, an arrangement was made with a Lake 
Superior ore company to send their ore into the 
Lehigh regions vid Buffalo, and so to utilise the 
returning coal cars which had discharged their 
freight at Buffalo. It is stated, as the equipment 
of cars was not adequate to the local business of 
the railroad, that all through-freight at non-paying 
rates were declined, and it is a pity that this policy 
has not prevailed on other lines. Another way 
in which the cars were made to earn more, was by 
stopping the practice of shipping them beyond the 
line of this railroad. If cars were wanted, for in- 
stance, to go to pointson ‘‘ foreign ” railroads, that 
road must send them to the ‘‘ Erie” for loaaing. 
The extent to which the practice of using ‘‘ foreign” 
cars by an ill-equipped railroad is carried is in- 
credible. On some lines this practice prevails to 
an enormous extent; ‘‘foreign” cars being used 
for transportation between local points and never 
getting toa terminal, till the ‘‘ lost car” agent of the 
road it belongs to comes and claims it. These 
‘lost car” agents are a part of every railroad 
organisation, and not long since one was informed 
that certain missing cars were on the Nantucket 
Railroad ; so he posted on from the west, and found 
that Nantucket was an island some 50 miles out 
in the Atlantic Ocean (!) off the coast of Massa- 
chusetts. 

Previous to this administration, a railroad called 
the New York, Pennsylvania, and Ohio, commonly 
known as the ‘‘ Nyp. and O.” was leased by the 
‘*Erie.” This railroad was built undoubtedly as 





the time-honoured razors were made, ‘‘ to sell ;” its 
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track was light, its grades heavy, and its structures 
unsuited to its traffic, so it had to be put in order, 
and in 1888 this involved an expense of 1405 dols. 
per mile, which is something over 300 dols. more 
than last year and some 200 dols. more per mile 
than for the last five years. This railroad shows a 
loss to the ‘‘ Erie” last year of 343,911.61 dols., 
and is due largely to the attempt to operate a rail- 
road improperly constructed and inadequately 
equipped. It also shows the folly of carrying 
through-freight at non-paying prices. What this 
line undoubtedly needs, is more yard facilities and 
side tracks, and better equipment in rolling stock 
and motive power, together with a reconstruction 
of the line where the grades and the curvatures 
are excessive. In other words, if the gun had a 
new stock and a new barrel, it would do pretty 
well. 

One more item in the report deserves special 
attention, and that is the effort made to decrease 
the amount of material on hand in the various 
storehouses of the railroad. Many managers think 
a large stock of material in hand shows great fore- 
thought and ample preparation for emergencies, 
neglecting entirely such items as interest on the 
money invested, and loss due to deterioration, and 
also the great liability of employés to be wasteful 
where they seeample supplies, By careful economy 
the ‘‘Erie’”’ has decreased its material on hand in 
shops 41 per cent. in the last year, and the bridge 
material in about the same ratio, so that on this 
line and on the ‘‘ Nyp. and O.” the reduction is about 
60 per cent., while the sales of old material on both 
lines were 1,193,874.89 dols. From the report of 
Mr. Felton the reader may turn to that of Mr. King, 
the president, which gives a further insight into the 
‘* Erie.” The gross earnings are 27,217,989.75 dols., 
including the receipts from leased lines ; from this is 
taken the amount paid to leased lines as their pro- 
portion, amounting to 2,385,169.95 dols., leaving 
the gross earnings on the ‘‘ Erie” proper 
24,832,819.80 dols.; on this the operating ex- 
penses were 18,003,469.47 dols., and the balance 
6,829,350.33 dols. ; other earnings amounted 
to 937,840.63 dols., giving a net balance of 
7,767,190.96 dols., but the interest on funded debt 
and the rentals, &c., are 7,028,348.44 dols., which 
leaves a surplus of 738,842.52 dols. for 1888. In 1885, 
when the present administration went into office, 
there was a deficit of 1,376,943.55 dols., and in 1886 a 
surplus of 14,610.95 dols., in 1887 the surplus was 
601,799.18 dols., which is of itself a commentary on 
the present system. The express business which 
had been operated by the railroad, was sold to 
Wells, Fargo, and Co. for 40 per cent. of the 
gross value, and paid in 1888 to the railroad 
566,726.73 dols. Eleven new locomotives were 
added at an expense of 85,837.40 dols., and 
twenty were built at the company’s shops for 
193,320.65 dols. 

Contracts were made with the Erie Elevator 
Company to put on the line 370 freight cars; also 
with the Northern Railway of New Jersey for 
twenty first-class passenger cars; and with A. S. 
Hewitt, trustee, for ten first-class passenger cars, 
for all of which the company agreed to repay the 
constructors in from six to ten annual instalments. 
In respect to the loss on the ‘“‘Nyp. and O.,” 
Mr. King is very clear that this lease, which he 
found on taking charge, is a serious detriment ; but 
for it, he states, the ‘Erie’ surplus would be 
1,082,754.13 dols. This line has but little to hope 
for from local traffic. The ‘‘ Erie” is its feeder 
and being well equipped and double-tracked, 
pours freight on to this line which can only be 
handled at a loss, since the latter road has, as stated, 
no facilities for handling it. It is quite evident 
the ‘‘ Erie” will not long continue this state of 
things. Mr. King rightly suggests that the 
‘*Nyp. and O.” should make some radical and 
equitable arrangement or grave results will ensue. 
That there will be some more ‘‘ excellent adminis- 
tration” shown here is beyond doubt. The trans- 
action of double-tracking the Jefferson branch was 
a brilliant performance. In January, 1889, an issue 
of 2,000,000 dols. of bonds on this branch would be 
due, bearing 7 per cent. interest, or 140,000 dols. per 
annum. An issue of 2,800,000 dols. was made of 
twenty year bonds at 5 per cent. secured on this 
branch, and theold bonds were thus taken care of and 
asurplusof 800,000 dols. obtained, and yet theannual 
interest remains as before, 140,000 dols. By this 
the ‘‘ Erie” secures a double-tracked road with iron 
bridges instead of wooden ones, and increased 
facilities for earning. Although the year past has 





not been a good one in general for railroads, yet 
the success on the ‘‘ Erie’ seems marked, and it is 
due largely to the development of its local traffic, 
in preference to competing for through business. 
This company has realised the importance of 
encouraging the small individuals to settle along its 
lines, and to build a mill here, or a factory there ; 
and, as a result, the aggregate of such persons has 
amounted to a considerable total. Few railroads 
realise this. They will fight each other for a con- 
tract for a large number of through cars where the 
rate will about pay the oil bill on the locomotive, 
and utterly neglect the small shipper who sends a 
few cars along the line day in and day out, and at 
paying rates, and who, in a year, will ship a great 
_— more than this contract order so sought 
after. 

These matters are not the result of accident but 
of an honest and economical administration, first of 
finance and next of operation. The credit is largely 
due to the gentlemen whose reports we have been 
examining. Their energy has been untiring, and 
they have denied themselves rest till warned by 
failing health they could not lay such exactions on 
nature with impunity. They have had an able 
corps of assistants of their own selection, and if 
they have worked these men hard, they have never 
asked more of them than they themselves gave to 
the company. It is a pleasure to review such a 
report even thus casually, and its study must prove 
interesting to railroad men, the more especially as 
the results are so new in the experience of the 
‘* Erie” Railway, and have been attained in the face 
of what seemed almost insurmountable obstacles. 





THE SMITHFIELD CLUB SHOW. 

THE Smithfield Club Show was opened at the 
Agricultural Hall last Monday, and will close this 
evening. It has brought together a collection of 
machinery which reflects the greatest credit on our 
agricultural engineers. The best material, the 
highest workmanship, and the most careful design 
can be there found, combined in engines and im- 
plements which are offered at prices far below what 
were once charged for very inferior articles of the 
same class. It is impossible to pass over such an 
exhibition without comment, and yet it is exceed- 
ingly difficult to find any subjects of special interest. 
Agricultural machinery has so long been of high 
excellence that this feature is accepted as a matter 
of course, and it would only weary our readers to 
dilate upon it. At the same time it is a very 
worthy theme, and were it not for the rapidity with 
which we grow accustomed to the march of events, 
it would remain a source of wonder and admiration. 
No branch of engineering owes so much to com- 
petition and emulation as that dealing with the 
wants of the farmer. Twice, at least, in the year 
the leading manufacturers find their goods ranged 
side by side, open to mutual inspection and criticism, 
and demanding the suffrages of buyers. Each time 
they have opportunities of gauging their standing in 
the public estimation, and of noting the progress of 
their rivals. At the Royal Show the air is full of 
anticipations of harvest and the part the various 
implements will play in it, while at the Smithfield 
Show retrospection prevails and the experience of 
the past autumn is discussed. No wonder that the 
standard of workmanship and design is high, and 
that comparatively few years sufficed for the attain- 
ment, in the various classes of machines, of types 
which are scarcely susceptible of improvement. 
What a shaking of dry bones there would be if all 
engineers had to submit to this fierce test, and had 
to seek their orders with their goods lying side by 
side with those of their competitors. The results 
would often be painful, and many an old-established 
firm of the highest respectability would find them- 
selves under the necessity of adopting new mea- 
sures or of retiring from the field. But the science 
of engineering would be benefitted, and the public 
would be gainers. One point of great interest 
connected with the competition fostered by agricul- 
tural shows, is that it does not lead to shoddy 
work. We are constantly told that the public 
has no discrimination, and that it rushes after 
the cheapest article regardless of the quality. 
This is not true of the farmer. Plenty of excuse 
might be found for him if it were. He has had bad 
harvests, his capital has dwindled, he has no special 
knowledge of machinery to guide him, and every 
reason for cutting down his outlay. Yet in spite of 
all this the firms which make the best machinery do 
the largest business with him, while those that turn 





out inferior goods find a difficulty in maintaining 
their existence. It would be well if all classes of 
the community were to imitate the agriculturist in 
this respect. 

In spite of the general crystallisation of types 
which is so noticeable in agricultural implements 
and engines, there are a few small novelties in the 
Show which we will briefly describe, commencing, 
according to our custom, with the engines. 


THE ENGINES. 


For the first time at Islington, Messrs. Clayton and 
Shuttleworth, of Lincoln, show a compound under- 
type engine. It is of 10 horse-power nominal and is 
characterised by the high finish for which the firm 
is celebrated. It is fitted with automatic expansion 
gear controlled by a governor which we hope to 
illustrate in an early issue. In the meanwhile we 


may state that this governor is of the Porter 


type, and is formed with an air- regulating 
cylinder within the central weight. This cylinder 
works over a fixed piston on the spindle, the relative 
motion causing the piston to enter the cylinder as 
the weight rises. In this way the fluctuations of 
the governor, due to the varying strains imposed 
upon it by the block in the expansion link, are 
moderated, and it runs without perceptible oscilla- 
tion. A new type of single-cylinder stationary 
engine is shown by Messrs. R. Garrett and Sons, 
of Leiston, and will be found illustrated on the 
opposite page. The peculiar feature of this engine, 
which is the front of a series of considerable range, 
is that it is largely composed of identically the same 
parts as the portable engine of corresponding power 
constructed by the same makers. The bed is curved 
at one end to fit the curved flange, which is made 
to bolt the firebox of the portable engine boiler, 
and at the other end it corresponds with the flanged 
steel plate saddle of thesame engine. The governor 
is of the Pickering type, and acts on a double-beat 
valve on the top of the regulator valve chamber. 
The cylinder is 10 in. in diameter by 12in. stroke, 
the engine being designed to indicate 30 horse- 

ower. The bearings are fitted with liners of 

abbitt metal, cast in chills, as described by us 
in our account of last year’s Show. These arrange- 
ments offer no constructive advantages to the buyer, 
but they enable the makers to provide him at a low 
price, a stationary engine of the same quality as 
their portable engines, while as most of the parts 
serve indifferently for both types, the stock of 
details, which the manufacturers have to keep up, 
is reduced materially. 

Messrs. R. Hornsby and ‘Sons, of Grantham, 
show a 4 horse-power winding and pumping engine, 
designed for colonial use. The boiler, engine, and 
winding gear are mounted on a wrought-iron frame- 
work with wheels. The boiler and engine are both 
of the vertical type, the latter being provided with 
a broad flywheel on which a belt may be put for 
driving other machinery. The winding drum is 
driven by spurwheel and pinion, and is provided 
with a powerful brake. On the end of the drum 
shaft is a crank for driving a pump in a pit-shaft. 
Both the winding drum and the pump can be discon- 
nected from the shaft at will, and either driven 
singly, or the engine may run alone. The same 
firm also show for the first time an 8 horse-power 
portable with wrought-iron bracket and _fore- 
carriage. 

A new design of 8 horse-power undertype com- 
pound engine is exhibited by Messrs. Ransomes, 
Sims, and Jefferies, Limited, of Ipswich. It has 
cylinders 54 in. and Qin. in diameter by 12 in. 
stroke ; there is an expansion slide on the high- 
pressure cylinder, but the cut-off is not automatic. 
The engine is a good sound job, but does not call 
for an extended description. 

At the stand of Messrs. Robey and Co., of Lin- 
coln, the Richardson-Neville* electric governor is 
to be seen. It is fitted to a 10 horse-power 
horizontal engine equipped with precision valve 
gear. The engine is likewise furnished with 
a centrifugal governor which also acts on the trip 
gear of the valves. The lever to which the mechanical 
governor is connected is extended and at its extre- 
mity is coupled to the cores of two solenoids. These 
solenoids are wound with coils, which are arranged 
as shunts between the main conductors of the in- 
stallation, and consequently the current through 
them varies as the difference of potential between 
the mains. With a shunt-wound dynamo, driving 
incandescence lamps, the effect of the electric 





* See ENGINEERING, vol. xl., page 189, 
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governor is to slow the engine as the number of 
lamps in action isdecreased. If, however, the cur- 
rent should cease entirely, as by the breaking of 
the strap driving the dynamo, the governor would 
allow full steam to the engine, were it not that the 
centrifugal governor prevents the speed ever rising 
above the maximum amount for which itis set. To 
leave the two governors to exercise their functions 
independently the regulation is done in one direc- 
tion by a weight, the governors only acting posi- 
tively when they are rising. 

Only one firm of engine builders have ventured 
to depart from existing types, and to plunge into the 
uncertainties of experiment. That is Messrs. Ed- 
dington and Steevenson, of Chelmsford, who offer 
to the criticism of the public a compound traction | 

































bevel wheels is clutched to the shaft and the ring is 
held fast or released, so is the speed of the pinion 
varied, as is well understood. This pinion gears 
with a large wheel running on a stud, and carrying 
with it a pinion which engages with the large spur- 
wheel connected to the road wheel. 

The driving axle is hung upon springs, which 
give it a play of 2 in. up and down, or 4 in. in all. 
To enable this motion to take place without disturb- 
ance to the spur gearing the last wheel of the train 
is not connected positively to the road wheel, but 
the two are coupled by means of springs which work 
in compression (Figs. 3 and 4). The spurwheel runs 
on a hollow stud bolted to the framing and sur- 
rounding the axle. The bore of this stud is sufticient 
to allow the axle to play freely inside it, and as it 






























































with coal and water being only 6 tons 5cwt. It 
was to this end that the springs were adopted, and 
we are informed that they enable the machine to 
ride over balks of 8in. timber irregularly strewn 
along the road without unpleasant shocks, even at 
a speed of five miles an hour. We hope that this 
good report may be indorsed in practical work, but 
the makers have laid up for themselves many diffi- 
culties by trying so many experiments in one engine, 
and the prospect is rendered more serious by the 
fact that many of the new features have been tried 
by other firms, and have been abandoned either as 
impracticable or as costing more than they are 
worth. There is scarcely any one novel point in 
the engine which the most sanguine person could 
hope to perfect without much time and trouble. 
He will need to have endless patience who under- 
takes them all. 


IMPLEMENTS. 

The most important novelty in implements on 
the ground floor is the hay and straw baling press 
by Mr. J. and F. Howard, of Bedford. This press 
was among those in the competitive trials at Not- 
tingham,* but it was not very successful, as it re- 
quired a large staff of men to work it, and even 
then the labour seemed to be very heavy. Since 
that time it has been somewhat modified, and it is 
said that now with the aid of three men it can 
easily deal with all the straw delivered by a thrash- 
ing machine. It makes splendid bales, all of the 
same size, and exceedingly compact. The man who 
was formerly employed in treading down the straw 
in the hopper, to enable it to enter between the 
compressing chains, is now replaced by a large hori- 
zontal feed roller; the gear has been strengthened, 
the two crank discs being exchanged for a single 


=jone; and the temporary truss hoops for holding 


the truss until the binding wire was applied, are 
| done away with, and in place of them there isa lever 
‘trussing frame. This latter is a very important 
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engine and road roller, a combined implement 
which will fulfil both functions (Figs. 1 and 2). 

The two cylinders are arranged tandemwise, and 
are respectively Gin. and 104in. in diameter by 
10 in. stroke. The steam in passing from one to the 
other flows through a number of small pipes placed 
in the chimney. The valves are worked by a link 
motion, which, however, is only provided with 
three notches, so that it will not vary the cut-off. 
This latter requisite is effected by a special valve 





driven by an independent eccentric and adjusted 
by the governor. Tihere are three speeds of travel- 
ling, 1} miles, 2? miles, and 4 miles per hour, the 
variation being effected by a jack-in-the-box motion 
on the crankshaft. The pinion on this shaft carries 
a bevel wheel on its face, and this wheel gears with 
four other small bevel wheels set round the interior 
of aring on the shaft. These smaller wheels again 
gear with a second bevel wheel on the shaft, less 


does so the springs between the spurwheel and the 
road wheel give way to permit of the motion, 
while, at the same time, they continue to transmit 
the power. There are no axle-boxes and slides, their 
place being taken by asleeve (Fig. 5) which is guided 
by links, andis surrounded at each end by the suspen- 
sion links for the springs. The road wheels are of 
a new design, and are each formed of two dished 
steel discs, with parts cut away, so that the effect 
produced is that of a wheel with spokes. These 
discs are flanged at the periphery, and the rim is 
shrunk on to them, while at the centre they are 
bored out and bolted to a cast-steel nave. The 
leading wheels are practically formed in the same 
way, the difference being that in their case the con- 
cave sides of the discs are face to face, while 
in the driving wheels the convex sides are opposed. 


|change. The former truss hoops were J-shaped, 
|and had to be put on just as the straw emerged 
|from between the compressing chains. Grooves 
were cut in the slats of the chains to enable 
this to be done, but the operation demanded 
a good deal of skill, for if the moment when 
the chains were stationary was lost, the hoop 
|could not be put on at that part of the bale. 
| Further, the hoops had all to be taken off the 
| finished bale, and their manipulation demanded very 
considerable exertion. Now a jointed frame sur- 
rounds the straw as it issues from the machine, and 
by turning a lever the frame can be clamped firmly 
on the bale, travelling with it. A binding wire is 
then placed round the bale close to the frame, when 
the frame is released and moved back to the mouth 
of the machine whence the bale issues, ready to take 








than the first, and accordingly ag one or other of the 


When the engine is to be used as a road roller the| another hold. The bale, which is formed in one 
leading wheels are taken off, and are replaced by a | continuous length, is cut off into pieces by hand, 
separate forecarriage with two rollers (see Fig. 1). | the cut being made at a point where the weight of 
This carriage connects with the fixing by a ball-| the portion to be removed overhangs the table, and 
and-socket joint, and has a long tailpiece which | thus causes the incision to gape and free the knife 
runs in a channel iron guide fixed to the front of | as it descends into the mass. One man does the 
the firebox, and moves from side to side in it asthe | cutting, one binds, and one arranges the straw as it 
engine is steered. The driving wheels are then falls into the hopper. As machinery in motion is 
covered with smooth cast-iron plates, and when this| not admitted to the Show, there was no oppor- 
has been done the engine is ready to be used for| tunity to demonstrate the capabilities of this ma- 
rolling. | chine, but if it fulfils the promises of the makers, 

One of the chief objects the designer had before | it will prove of great service on farms where the 
him was to produce a light engine, and in this point | —— —— 
he has been successful, the total weight on the road | 











* See page 42 ante, 
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selling of the straw is permitted. The absolute 
regularity of the bales, their great density, and 
their square section, will enable them to be stored 
and handled with great economy. Messrs. Howard 
also show a reaper and binder with a welded 
steel framework, the frames being made in 
one piece without bolts or joint plates. There is 
thus effected a material saving in weight, the 
whole machine being under 12 cwt. A _ novel 
feature consists in four elastic prongs or lifters for 
raising beaten crops. These prongs project 20in. 
in advance of the knives, and are attached both to 
the platform and the finger bar. They are V-shaped, 
the point going first, and being slightly turned up 
so as not to come into contact with stones. The 
bottom member is held down by a coiled spring 
almost to the ground, but should it meet witha 
sudden elevation it may be raised by it, the spring 
giving way, and thus ride safely over it. The upper 
member of the Y serves as a guide to carry the crop 
forward to the knives. 

Many of the hay and straw presses which com- 
peted at Nottingham, are to be seen at Islington, 
and also some of more recent date. Among the 
latter is one by Mr. Joseph Bradbury, of Charles- 
street, Manchester. At each side of the table 
is a rocking shaft carrying five curved arms of 
angle iron. At the commencement of operations 
these arms are laid outwards nearly horizontally, 
and the straw is heaped on them and on the 
table. When sufficient has been laid in place 
the shafts are rotated by levers and chains, the 
arms closing towards each other and interlocking like 
the fingers of agrab. The straw is thus inclosed 
in their embrace, and forcibly compressed into a 
bale of Q section, when it is secured by wires. The 
early part of the compression is effected by a winch 
handle, and the latter part by a powerful lever 
working with a pawland ratchet wheel. The weight 
of the machine is over a ton, which seems to be 
excessive. A new press for hay is shown by Messrs. 
W. J. and C. T. Burgess, of Brentwood, Kent. 
This comprises a table and a platen connected by 
toggle bars, which at their other ends are pivotted to 
studs in the side of a rotating wheel. To receive a 
bale the table is run out and the platen raised. 
The gearing is then turned, moving the table back, 
and bringing down the platen, the two motions 
proceeding simultaneously. Attheend of the com- 
pression the toggle arms come into a straight line, 
and if the original bale had been cut of the correct 
size, a very heavy pressure is obtained. 

A new design of reaping and mowing machine is 
shown by Messrs. Harrison, M‘Gregor, and Co., of 
Leigh, Lancashire. This machine is provided with 
a double speed gear, commanded by a clutch, and 
either speed can be used at will according to the 
crop. The crank-pin is provided with a cap which 
contains a store of oil sufticient to last the day, and 
at the opposite end has a flange running’ in recess to 
minimise the leakage and prevent the entry of dirt. 
The Massey Manufacturing Company, of 171, Queen 
Victoria-street, show a mower with an entirely new 
form of gearing. On the face of one of the travelling 
wheels is a bevel wheel set opposite to, but at an 
angle with, another wheel on the axle, the two being 
in gear at one edge, The second wheel has a roling 
or wobbling motion, which it communicates to an 
arm, guided at its extremity by a rotating disc, To 
a projection on this arm a connecting-rod is coupled, 
its other end being pivotted to the reciprocating 
knife of the machine, The dosign is ingenious, 
and avoids the usual crankpin, but at the expense 
of considerable complexity, 

Messrs, Allchin, Linnell, and Co,, of North- 
ampton, show a new arrangement of thrashing 
machine, but although the inventor was on the apot 
to oxplain it, all that we could gather was that 
eccentrics wero used in place of cranks, It was 
impossible to seo the interior, and no further ox- 
planation could be obtained, 

Among tho dairy appliances considerable interest 
was excited by Hansen's cream separator, shown 
by Messrs, Farmer, Robey, Clark, and Co.,, 
Limited, of Gainsborough. Its distinguishing 
feature is that the rotating vessel spins on a peg 
likea top. This peg projects downwards from the 
buttom of the vessel, against which there takes a 
broad flange to prevent any side play. It is taper 
and runs in a bearing of corresponding shape, the 
toe standing on an adjustable footstep screwed into 
the bottom of the bearing. A hollow pulley fixed 
to the rotating vessel envelopes the bearing, the 
centre of the strap being level with the surface of 
the footstep, so that it hag no tendency to tilt the 





vessel. il is delivered into the bearing by a pipe, 
and is continually circulated through it and down 
grooves on its outside by means of spiral grooves cut 
in the interior of the bush. -The wear on the bear- 
ing is very small indeed, as there is practically no 
side pull, while sufficient play is allowed to permit 
the peg to choose itsown position. All the pressure 
comes on the toe, and owing to the perfect lubrica- 
tion this gives no trouble. The rotating vessel is 
made out of a steel ingot, and may be driven with 
safety up to 10,000 revolutions per minute, 6000 
being the normal speed. Two midfeathers or 
radial partitions are fitted intoit to carry the milk 
round, and passages are formed in the upper and 
lower edges of these. The fresh milk is delivered 
into the Jower passage by a vertical stationary pipe, 
and escapes from it through radial holes. The upper 
passage serves to lead the skim milk from the outer 
wall of the vessel along the underside of the top, 
and to discharge it over the rim into a circular 
stationary disc, from which it flows through a pipe 
into a vessel placed to receive it. The rate of flow 
is regulated by a nozzle screwed into the end of the 
passage, the size of the nozzle being varied to suit 
the quality of the milk. The cream overflows 
through a fine slot in an internal ring fitted into 
the mouth of the rotating vessel, and is directed 
into a second spout. All the parts of the machine 
can be taken apart without tools, and each piece 
can be easily and thoroughly washed without difli- 
culty. The machine runs with so little vibration 
that it requires no special foundation, being merely 
placed on the ground. It has already been tried 
for four months in Denmark, and has given most 
satisfactory results, the output of cream being 
exceptionally large, and the power absorbed small. 
It would be possible to enumerate a fairly long 
list of minor alterations in various implements, if it 
were desirable. But generally they could be of 
very moderate interest even to users, while to the 
engineering public they would be simply a source 
of weariness. It is impossible that the months 


separating the Royal and Smithfield Shows should 
be perfectly unfruitful, but the greater part of the 
crop, like the produce of our pastures, is one to be 
accepted in bulk rather than discussed in detail. 








NOTES. 
Tue Exectrrotysis or Common Salt. 

Mr. N. N. Bekertov, of Charkov, has recently 
communicated to one of the scientific societies of 
St. Petersburg the results of his experiments on 
the electrolysis of common salt. All the sodium 
products are at present obtained by the Leblanc 
or ammonium process, and several manufacturers 
have, it appears, applied to Mr. Beketov for an 
opinion as to the comparative advantages of these 
processes. Being of the opinion that neither the 
Leblanc or the ammonia process was as perfect as it 
ought to be, Mr. Beketov determined to try elec- 
trolysis, though he had already experimented un- 
successfully in this direction some years before. 
This last set of experiments have, it is stated, been 
more promising, though they have not yet been 
tried on a commercial scale. The inventor sends a 
current through a mass of fused salt, the tempera- 
ture of which is about 500 deg. Cent. In this 
condition it is a fair conductor and is rapidly 
decomposed by the current, Withan electromotive 
force of 6 volts and a current of one ampdre, 36 Ib, 
of salt can be completely decomposed in twenty-four 
hours. From this the author argues that consider- 
able economy can be effected by the adoption of 
the new process, 


A New Srconpary Barreny, 

M. Camille Faure, the well-known inventor, has 
recently patented a secondary battery of entirely 
novel construction, In it the active materials con- 
sist of finely divided metals, compressed together 
and inclosed in a case of asbestos about .04 in, 
thick. This casing is, however, prepared before 
use by soaking it in a solution of besten: chloride 
or of common salt, and then transferring it to a 
solution of a soluble silicate, which forms with the 
barium or sodium chloride an insoluble compound, 
The elements prepared as indicated are placed on 
some electrolyte capable of forming on clevtrolyais 
an insoluble compound with one or other of the two 
elements. With zine and copper electrodes M, Faure 
— potassium phosphate as the electrolyte, and 
the cell is ‘‘ formed” by passing a current through it 
in such a direction that insoluble phosphate of 
copper is produced by combination with the copper 
electrode, This done the spent liquor is thrown 





away, and a fresh supply of potassium phosphate 
substituted, after which the cell is ready for work. 
On closing the circuit the phosphoric acid is trans- 
ferred to the zinc element, the phosphate of copper 
being reduced to metallic copper again, and zinc 
phosphate formed. When run down the battery 
can be recharged by a current in the opposite sense, 
which will again produce copper phosphate and 
reduce the zinc. The ‘‘forming” process could 
theoretically be dispensed with by employing phos- 
phate of copper at first hand, but this material is 
difficult to prepare and manipulate, and the in- 
ventor accordingly prefers to act as described above. 
The electromotive force, constancy, endurance, and 
power of cell are as yet unpublished. 


GERMAN POopPULATION. 

The German Government has published some 
interesting details based upon a census made of the 
population of Germany December 1, 1885. It 
appears that at the date in question Germany pos- 
sessed 21 towns with a population exceeding 100,000 
each, and having an aggregate of 4,446,381 inhabi- 
tants. A second group of 116 towns, with a popu- 
lation of from 20,000 to 100,000 each had between 
them 4,171,874 inhabitants. A third group of 683 
towns, having from 5000 to 20,000 inhabitants each, 
represented an aggregate population of 6,054,629. 
A fourth group of 1591 towns, having from 2000 to 
5000 inhabitants each, made up an aggregate popu- 
lation of 5,805,893. The rural districts of Germany 
comprised three years since a population of 26,376,927 
inhabitants, making the aggregate population of the 
German empire at the date of the census, 46,855,407. 
In this total the first group of 21 towns figured for 
9.5 per cent. ; the second group of 116 towns for 
8.9 per cent. ; the third group of 683 towns for 12.9 
per cent. ; the fourth group of 1591 towns for 12.4 
per cent. ; and the rural districts for 56.3 per cent. 
The population of the great towns of Germany has 
increased rapidly during the last 14 years. The 
proportion to the whole population of Germany of 
the residents in towns having more than 100,000 
inhabitants each stood in 1871 at only 4.8 per cent. 
In 1875 the corresponding proportion had increased 
to 6.2 per cent. ; in 1880 to 7.2 per cent. ; and in 
1885 to 9.5 per cent., as already indicated. Simi- 
larly, the proportion to the whole population of the 
inhabitants of the second group of German towns 
increased from 7.7 per cent. in 1871 to 8.2 per cent. 
in 1880, and to 8.9 per cent. in 1885, 


SToppaGE oF CANADIAN RatLways. 

The recent stoppage of the Albert Railway in 
New Brunswick and the Montreal and Sorel Rail- 
way in Quebec, are instances of the evil effects of 
the indiscriminating granting cf bonuses to rail- 
ways. In the case of the first line in New Bruns- 
wick, which stops from sheer inability to earn 
its running expenses, the inference is that the road 
was unnecessary, or at least premature, and that 
the public money ought not to have been wasted in 
helping the construction of a road for which, after 
five years of working, there is not sufficient traflic 
even to pay the men engaged in its operation. The 
Provincial Legislature voted for this 45 miles of 
railway 455,000 dols., the municipalities gave it 
70,000 dols., and mortgage bonds were issued in 
1882 to the extent of 600,000 dols, The actual 
outlay of the proprietors must have been insignificant, 
if indeed there was not a profit to them in its con- 
struction, There are in all new countries a host of 
roads badly wanted for the development or opening 
out of the country, to which it is sound policy on 
the part of the Government to extend a helping 
Rail and to assist financially in their installation, 
but in neither of these cases did the public aid seem 
to be really called for, and whilst euch aid, wisely 
given, ee benefits the country as a 
whole, it is not to the general advantage that it 
should be extended to lines that have no reason for 
their existence, excepting the desire of railway con- 
tractors to make money out of their construction, 
This is precisely the case with the Sorel Railway, 
which has existed principally for the contractor's 
benefit, and as soon as it could be got into a posi- 
tion to draw the subsidies has been allowed to stop, 
since there was no more money to be got out of 
either the Government or bondholders, and the 
contractor had no object in finding the means of 
putting the necessary plant on the road to continue 
its operation, A better and quicker system of 
legally dealing with these bankrupt railways and 
giving the full charge of the property to the un- 
fortunate bondholders is very much needed in 
Canada, where legal delays and difficulties can be 
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interposed for a long time before those who have 
really found the money can obtain the possession of 
the property. 


Lusricatine O1n In Buk. 

The attempts made a short time ago to transport 
Russian refined lubricating oil in bulk to Antwerp 
and other ports of Europe, do not appear to have 
been very successful. Refined machinery oils de- 
pend for their reputation and sale upon their 
colour, and as the mere addition of a few drops of 
water will discolour a large quantity of oil, most of 
the consignments, if not all, had to be subjected 
to clearing processes afresh before they could be 
placed on the market. Possibly by extremely 
careful manipulation, and rendering the tank 
steamers absolutely water-tight, it may be found 
possible in time to overcome the defect ; but in the 
meanwhile an innovation, respecting which so 
many sanguine expectations were expressed a short 
time ago, appears to have dropped out of favour. 
At any rate the Shibajeff firm, which is the prin- 
cipal lubricating oil firm at Baku, has not adopted 
the new system, and still sends the whole of its 
large consignments of refined mineral oil to this 
country in barrels. A good deal of dissatisfaction 
is expressed in Russia at the way sham or adul- 
terated Russian, lubricating oil is placed on the 
English market. The accusation is freely made 
that a large proportion of mineral oil sold in this 
country as Russian, is not Russian in the strict 
sense of the term atall, often consisting of simply 
a fraction of Russian oil mixed with American, or 
with sham mineral oils of vegetable origin. In 
this manner the high reputation given to Russian 
mineral oil by Mr. Boverton Redwood, Professor 
Sadler, and other experts, is notjustified in the 
article sold by those who fabricate the oil in this 
country, and an ill impression is created very an- 
noying to the Baku firms. It is in order to avoid 
impairing this reputation that the Shibajeff firm 
have refused to send their oil to this country in tank 
steamers, notwithstanding that they manufacture 
8,000,000 gallons a year under the supervision of V. 
Ragozine, the founder of the mineral oil industry in 
Russia. All the same, seeing how many advantages 
would result from handling the oil in bulk, it ought 
not to be wholly impossible to devise some means 
whereby water can be totally excluded from the 
tanks during the oversea voyage. Every year the 
demand for machinery oils grows greater and 
greater, and the largeness of the sale will in time 
justify even costly attempts to overcome the diffi- 
culty at present attending their conveyance in bulk. 


Two New Russian Ratiways. 

The Russian Minister of Railways is considering 
a project for a railway to connect the corn district 
of Eletz with the Donetz coal region. The line is 
planned to run from Eletz, vid Stari Oskol, 
Kupainsk, and Izuma to the Kramatorovki Station 
of the Donetz Railway. Its length will be 450 
versts, or 300 miles, and it will traverse the pro- 
vinces of Voronez, Koursk, Kharkoff, and Orel in 
its course. The cost is estimated at 4000/. a verst, 
or 1,800,000/, for the entire distance, most of the 
country traversed being steppe or corn land, more 
or less flat, and presenting hardly a single engi- 
neering obstacle. The line would be constructed 
by a Russian syndicate, and the money would be 
raised in Russia itself, ‘Che Government is said to 
be favourably disposed towards the line, and the 
sanction of the Emperor is expected at an early 
date, The second scheme engaging the attention 
of the Ministry of Railways is the line from 
Vladikavkaz to Petrovak, a distance of nearly 300 
miles. This line has long been included in the 
category of railways marked ‘‘ urgent” in the 
miniater’s portfolio, but has been deferred owing to 
the money expended on the Transcaspian Railway. 
A French syndicate, however, now offers to build 
the line, and it is believed that the application will 
be granted, secing the importance bt the under- 
taking from a commercial, military, and political 
oint of view. Tho line will not simply connect 

ladikavkaz with Petrovsk, but also carry the 
Russian railway system down to the Caspian Sea 
and place St. Petersburg in complete touch with 
that portion of Asia. Moreover, thanks to the 
recent completion of a western branch line from 
Vladikavkaz to Novarossisk, on the Black Sea, it 
will connect the Black and Caspian seas, and give 
Russia thereby a line north of the Caucasus parallel 
with the line from Batoum to Baku, south of the 
range. Atthe same time it will enable the oil pro- 
ducts from Baku to be sent to Russia and abroad 








by a new railway route, and that moreover open all 
the year round, instead of in summer only, as is 
now the case with the Volga route. There are, 
therefore, many cogent reasons why the line should 
be taken in hand as speedily as possible, and seeing 
that a group of French capitalists are disposed to aid 
the scheme, which will require about 2 millions 
sterling, the Russian Government will probably 
readily accede to the proposal. At some future 
date the line will naturally be extended from 
Petrovsk to Baku and thence south to the Persian 
railway running from Teheran to Resht. A good 
future as regards traffic, therefore, exists for the 
line. 


Sewace DisposaL BY THE GRAVITATION SYPHON 
SysTEM. 

A method of sewage purification, depending mainly 
on aération, was described by Mr. W. Kaye Parry, 
M.I.C.E., in a paper read at a meeting of the 
members of the Institution of Civil Engineers of 
Ireland, on Wednesday, the 5th inst. The process, 
which is the invention of Mr. W. H. Hartland, is 
as follows: The sewage passes from the sewer into 
a settling tank situated some feet below the sewer 
invert. This tank is constructed in the form of a 
syphon, and the liquid leaving it rises again to the 
level of the sewer invert. In this tank a separation 
of the road detritus and other heavy suspended 
matter takes place, and the effluent, on leaving the 
tank, contains only thefatty matter of the sewage and 
the lighter particles that float on its surface. The 
liquor is now led through a number of vertical 
filters filled with broken limestone or chalk, and in 
its passage is deprived of its greasy matter, whilst 
its acidity is at the same time neutralised by the 
lime. After this the liquor enters an aération 
chamber, where it is broken up into a finely divided 
spray, which, in falling, comes in contact with a 
strong current of fresh air, and carries down with 
it a large quantity of oxygen. It now passes through 
another settling tank, of similar design to the 
former, in which the precipitation caused by the 
oxidation takes place. The liquor, however, still 
contains some of the ammoniacal and nitrogenous 
elements of the sewage, which are recovered by 
passing it through a second set of filters filled with 
charred earthy refuseshale orother suitable material. 
When a high standard of purity is required it is also 
filtered through peat. In 1887 Mr. Kaye Parry 
erected an experimental plant for testing the process 
at Monkstown, Dublin, the sewage being drawn 
from a sewer draining certain portions of Kings- 
town. The first settling tank was constructed to 
hold 95 gallons, the neutralising and filtering tank 
to hold 165 gallons, and the second settling tank 
124 gallons. All these tanks were in duplicate, to 
permit the cleansing of one set whilst the other was 
at work. The power for compressing the air was 
supplied by a 14 man-power gas engine, the air 
pressure adopted being equivalent to 4 in. of water. 
The first filter was filled with 315 lb. of chalk 
broken to pass through a 1} in. ring, and the second 
with 328 lb. broken to pass through a $ in, riddle. 
The other filters contained 5} cubic feet of spent 
shale broken to pass through an 8 in. sieve, In the 
first set of trials the sewage was passed through at 
the rate of 1440 gallons a day ; this rate, however, 
it was found advisable to reduce in subsequent ex- 
periments to 700, as the sewage was of an excep- 
tionally foul character, containing 158,28 grains of 
solid matter to the gallon, The trials extended 
over twenty-five days, and the results obtained 
were most satisfactory, as samples of the effluent 
collected in April last are sti!! sweet and free from 
amell, Experiment showed thav 1) grains per 
gallon of potassium permanganate were required to 
produce an equivalent degree of oxidation, As the 
sludge produced during the process is free from 
chemicals and contains no al detritus, it has ex- 
coptional manurial value, analyses showing that 
80 per cont, of the manurial saltsexistent in the raw 
sewage remains in the sludge, 
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WATER AND Sewers at New York,-—There are now 427 
miles of street sewers in New York, The total revenue 
from the Croton water service for the past quarter was 
206,000/, 


GERMAN STKELMAKING.—Large purchases of steel blooms 
and other steel are stated to have been made recently 
in Germany upon American account. Messrs, Sturm 
Brothers, Messrs. Wendel, the Dudelange Steel Works 
Company, the Khine Steel Works Company, and the 
Phoenix Company are stated to have received orders which 
will occupy them until March, 1889, 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 28, 1888. 

THE railroad builders of the country were treated to 
a surprise this week in the placing of a 45,000-ton 
order by the Pennsylvania Railroad Company for steel 
rails, in lots of 15,000 tons each, at 28 dols. per ton. 
For weeks past quotations have been varying from 
27 dols. to 28 dols. per ton. Intimation was thrown 
out that rails could be had at 26.50 dols. Some two or 
three special lots were sold at that figure, but suddenly 
an advance has been made, and rail buyers do not 
understand it. Our impression is, that some soit of 
an understanding has been had between the Pennsyl- 
vania Railroad Company and the mills making rails 
by which this raising of prices is to be brought 
about. There is a good deal of suspiciousness on the 
part of buyers. They do not believe that this high 
rate can be maintained, from the fact that the pro- 
ducing capacity is two and one half to three million 
tons, and the consumption this year will not probably 
reach one million five hundred thousand tons in all. A 
good many orders will be placed before Christmas. So 
far 300,000 tons of rails have been sold for next year’s 
delivery. A good deal of railroad building is talked 
of in Mexico, and inducements are very strong, as a 
great deal of mineral and timber land can be brought 
within reach of market. Within the past week or 
two numerous small lines have been heard of. The 
big work will not be talked of until later in the 
season. Money is plenty enough to push all enterprise. 
A great deal of southern pig iron has been sold within 
a week. One estimate of the past transactions puts it at 
120,000 tons. The twenty-four new blast furnaces being 
completed in Tennesse and Northern Alabama will be 
furnishing iron early next year. Western buyers are 
willing, in some instances, to place contracts for 
delivery at their works next year, but the majority 
feel unwilling to take this risk. Within the past 
week or so a lull has overtaken the American iron 
market owing to the unwillingness of a great many 
buyers to place orders, excepting for actual require- 
ments. The bar iron demand is moderate and prices 
range from 1.75 to 2 cents. Plate ironis 2cents. Ame- 
rican Bessemer is 17.50 dols. Wire billets are in active 
request, 








Beteran Coat Exrorts.—The exports of coal from Bel- 
gium in the first ten months of this year amounted to 
2,864,976 tons, as compared with 3,185,158 tons in the 
corresponding period of 1887. In these totals the exports 
to France figured for 2,591,468 tons and 2,836,735 tons re- 
spectively, 

New Zxkatanp Coa.—The quantity of available coal in 
the New Zealand coal measures was estimated by Mr. J. 
Park, F.G.S., of the Geological Survey staff, in a paper 
read before the Philosophical Sooiety, to be 1,218,299,000 
tons, or, making fall allowance for probable loss in 
working, say 1,000,000,000 tons. The calculation was 
based upon the surveys of coalfields which have been 
made at various times by members of the survey staff ; 
and only such seams as are available at the present time 
were taken into account. Mr. Park estimated that, ac- 
cording to the present rate of increase of population and 
growth of the industry, the present known supplies of 
the colony will not be exhausted for ninety years. He 
explained that his estimates only included workable cva), 
and he had not included lignite or seams of any kind which 
were less than 2 ft, in thickness, 





Victorian Raitways.—The annual report of the Vic- 
torian Railway Commissioners shows that the revenue 
derived from the working of the Victorian lines during 
1887-8 was 2,756,049/,, being an increase of 302,971/, 
which has, however, been all absorbed by increared 
expenditue. The expenditure has been heavily 
weighted by what is known locally as the Windsor 
accident, all claims for which have been charged to the 
account of the current year, to the extent of 128,088/, The 
net revenue acquired on the capital in 1687-8 was 3,56 per 
cent,, against 3,92 per cont, in 1886-7, In reference to re 
ductions of rates for the carriage of wheat, the Commis 
sioners point out that already large reductions have been 
made during the last few years in favour of that trafic, 
and that the rates now charged compare favourably with 
the rates current in other parts of the world. 





Russtan Pernornum,—M, de Tehibatchef, a Russian 
writer, assorta that the average flow of petroleum in the 
Baku region is 88,000 barrela per day, an againat 25,300 
barrels in the United States, Tho chief drawbacks 
encountered by thowe who have worked the Baku vilfields 
have been lack of transportation and want of cheap 
package, A railway built to Batoum, on the Black Sea, 
conned two maritime routes to Hurope, and met the first 
difficulty ; cars and vessels constructed to carry crude oil 
met the last, and enabled refineries to be built in the in- 
terior of the empire wherever fuel might be cheapest, It 
is confidently predicted, since the completion of the 
Batoum Railway, that Russian oil will displace American 
in European markets, and that it will even be pvesible 
for the Russian product to compete for the markets of the 
United States. M. de Tchihatchef points out a probable 
demand in the near future for petroleum to serve as fuel 
on the great lines of railway completed and still building 





in Asia, 
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THE PHYSICAL SOCIETY. 

Art the last meeting of the Torsion Society, December 
8, 1888, Professor Keinold, F.R.S., President, in the 
chair, Dr. A, Gamgee, F.R.S., and Mr. A. P. Trotter, 
B.A., were elected members. 

The following communications were read : 

** Note on a Modification of the Ordinary Method o 
Determining Electro-Magnetic Capacity,” by Mr. J. W. W. 
Waghorne, D.Sc. In determining capacity absolutely 
from the throw of a galvanometer, and a steady deflec- 
tion through a known resistance produced by the same 
battery, error may arise from the imperfect elasticity of 
the fibre (when short), and the resistances required are 
often greater than can be conveniently obtained. The 
latter difficulty may be overcome by taking a known 
fraction of the potential difference used for charging the 
condenser to produce the steady deflection, and the 
former error may be reduced by observing the first swing 
due to the permanent current, instead of the steady de- 
flection produced by that current. By adopting this 
latter device, the logarithmic decrement need not be 
determined, and the time required to make a measure- 
ment is considerably reduced. The formula for capacity 
(F) becomes F = ods b » where t=periodic time in 

7 Gdga 
seconds, G=resistance of galvanometer circuit, d, and d, 
the throws due to the condenser charge and the perma- 
nent current respectively, and a and b the resistances in 
the battery circuit, from the ends of which the potential 
differences used to produce d, and dg are taken. 

The above expression is not ‘strictly accurate, because 
the damping effects on open and closed circuit are not 
identical, but in the cases observed by the author, where 
the damping is not serious, the difference is negligible. 
A moditied form of Pohl’s rocking key was shown, 
whereby the two throws d, and dz could be rapidly 
observed, and readings could be taken in opposite direc- 
tions to eliminate error due to torsion of the fibre. 

Dr. Thompson pointed out that error frequently arises 
from the capacity of the key being appreciable where 
small condensers are being used, but the author stated 
that the modification was not intended for such cases. 

Professor Ayrton remembered having used in conjunc- 
tion with Professor Perry the throw due to the permanent 
current instead of the steady deflection, when experiment- 
ing with condensers containing electromotive forces, and 
believed they abandoned it on account of the difference in 
decrement on closed and open circuits. 

Mr. Sumpner regarded galvanometersa with small dif- 
ferences in damping, on closed and open circuits, as un- 
suitable for ballistic purposes, and mentioned a case in 
which the latter was only half the former. 

Mr. Boys considered the damping would be modified 
by having the condenser joined to the galvanometer 
terminals, and thought the decrement should be decidedly 
different from that on pure open circuit. 

In thanking the author for his paper, the President said 
that any improved arrangements of well-known experi- 
ments or of lecture apparatus, would always be gladly 
received, and eaeahet members that in bringing suc’ 
before the Society, they would be carrying out one of the 
chief objects for which it was founded. 

** On Some Facts connected with the Systems of Scientific 
Units of Measurement,” by Mr. T. H. Blakesley, M.A. 
The author considers that the C.G.S. and practical 
(quadrant, volt, second) systems of units do not satisfy 
the requirements of a perfect system in which the chief 
ends to be kept in view are: 1. Correlation. 2. Sim- 
plicity. 3. Comprehensiveness, 4. Naturalness. 5. Con- 
venience. In a properly correlated system, all the 
quantities considered should be so connected by the 
equations representing the laws of nature that no co- 
efficients are required in expressing any unit in terms of 
others; for simplicity, quantities essentially the same 
should be measured by the same unit; and to be compre- 
hensive, the system should embrace all the physical ideas 
which occur. To be natural, its units should be closely 
or a connected with natural units; and for con- 
venience, they should agree with established (though 
arbitrary) units, either actually or decimally. In the two 
systems referred to, correlation has been more completely 
realised than any of the others, but simplicity is by no 
means satisfactory, and the want of comprehensiveness 
was discussed by Profe:sor Riickor at the last meeting. 
The ‘‘ second” is unnatural in not being a decimal sub- 
division of the solar day, and the gramme is derived from 
the centimetre by assuming the déasity of water to be 
unity, whilst the inconvenience arising from the relation 
between the horse-power and the watt or the erg is 
universally acknowledged. 

Two general formule are given for converting magni- 
tudes expressed in peer and C.G.S. electro magnetic 
measure, into C.G.S. electrostatic units. Let k and h be 
the dimensions as regards length and mass when the quan- 
tities are expressed in the E.M. system and n and g the 
eagaaaea numbers when expressed ‘n the E.S, system, 
then— 

1 practical unit = 3"-*, 1010 "-1) ¢ +% electrostatic C.G.S. 

unite, 





and 
10C.G.8. electro-magnetic unit= 3"-*, 1010 m-*) +11 (4-4) 
electrostatic C.G.S. units, 
the 8 arising from ‘‘v” being taken as 3x 10'° ¢.ms. per 


second. 

Though the formule may be found useful, the author 
thinks it would be far better to adopt one system for all 
measurements, and suggests a ‘‘coalition system,” in 
which ‘‘v” is taken as the unit velocity. If in this 
system the ‘‘ second” be retained, then the unit of length 
will be 30 earth-quadrants. and if the quadrant be taken 
(as in the present practical system) as the unit of length, 





then the unit of time will be »; second. The influence of 
such changes on present standards is then discussed, and 
the relation between the new unit of power and the 
horse-power (H.P.) found to be unsatisfactory. To endea- 
vour to bring the H.P. and the unit of power into 
decimal relation the author expresses the physical quanti- 
ties in terms of length, time, and power, from a table of 
which it is evident what units will be affected by chang- 
ing the unit of power, and tables of converting factors are 
given when the latter unit is taken as .746 watt or as 
7.46 watts. 

The correlation of temperature (@) with other units is 
considered to be best effected by defining it so that J =1 
in the equation m 1? t2=J mc 0, when the unit of tem- 
perature change would be that through which unit 
energy in the form of heat, would raise a unit of matter 
possessing unit specific heat, and by choosing air at con- 
stant pressure as the standard substance, 1 deg. Cent.= 
10’ C.G.S. (air) units. A summary is given towards the 
end of the paper, in which the union of the two electrical 
systems by choosing 5 second as the unit of time is re- 
commended, the effect of which is to make the unit of 
capacity of 5}, farad, and that of resistance 30 ohms. 
Before concluding, the author deprecates the practice 
of giving specific names to particular units, for by so 
celee, qreeeaeene necessary changes are made much more 

ifficult, 


ture would be best correlated by expressing it as energy, 
instead of making its dimensions /* k—2 as suggested in the 


paper. 

br. S. P. Thompson thanked the author for his prefix 
‘*megisto” denoting ‘‘multiply by 10!%.” Referring to 
the choice of air as the standard for specific heat, he re- 
marked that convenient coincidences were not always to be 
trusted, and that the specific heat of air depended on the 
pressure to which it was subjected. 

Some improved polarising apparatus for microscopes 
were exhibited and described by Dr. S. P. Thompson. 
For polariser, he uses a special prism, and for analyser 
a flat-ended one of his own design. The former prism is 
formed from a rectangular block of spar, two faces of 
which are perpendicular to the optic axis ; two cuts parallel 
to the axis are made from the middle of one side to the 
ends of the opposite, and the cut faces are polished and 
cemented by Genade balsam. A short prism with wide 
angle is thus obtained which can be readily fitted to the 
substage of the microscope. The analyser, which consists 
of two wedges of spar, is mounted in a tube which fits on 
the eyepiece, and by recognising that the upper end need 
not be larger than the pupil of the eye, the author has 
been able to considerably reduce the length of the prism, 
and still keep the bottom end large enough to collect all 
the rays pee through the eyepiece. 

Several ingenious methods of cutting spar so as to pro- 
duce prisms with minimum waste, were described and 
illustrated by models, and a ‘‘ Nicol” made by the inven- 
tor at the age of seventy-nine was exhibited. 

Mr. Lant Carpenter asked the author why he con- 
demned analysers placed directly behind the objective ; 
for in his experience this arrangement gave the most 
satisfactory results. 

In reply, Dr. Thompson said his experience was deci- 
dedly different from that of Mr. Lant Carpenter, and 
mentioned that Zeiss had abandoned the common arrange- 
ment and now introduced his analysers between the two 
lenses of his Huyghenian eyepieces. 





LAUNCHES AND TRIAL TRIPS. 

Tur steamer Hofnia, belonging to the ‘‘ Kjébenhavn” 
Steamer Company, Copenhagen, was launched from the 
Elsinore Iron Shipbuilding and Engineering Company on 
Saturday, Oct»ber 20. She is built entirely of steel to 
highest class Veritas, special survey. The length is 260 ft., 
breadth 36 ft., and depth in hold 18ft. The engine, which 
is triple-expansion, will indicate 650 horse-power, and 
the boilers are constructed for a working pressure of 
1501b. per square inch. Within the first few days the 
keels will be Jaid for three new steamers, two of which 
will be the same size (about) as the Hofnia, 





The new steel steamship Drumfell which was launched 
by Messre. Robert Thompson and Sons, Sunderland, on 
the 5th ult., went out for a trial trip on the 10th inst. 
The vessel is 305 ft. long, 39 ft. 8in. beam. Her machinery 
is by the North-Eastern Marine Engineering Company 
(Limited), of Sunderland, the cylinders being 234 in. 
38 in. and 62 in. by 42 in. stroke, and she is fitted with 
two exceptionally large double-ended boilers. This vessel 
is a sister ship to the Drumburlie recently built by the 
same builders for Messrs. Gillison and Chadwick, of 
Liverpool, who also own the Drumfell. Both vessels 
have been built from the plans and specifications of 
Messrs. Flannery and Blakiston, of Liverpool and Lon- 
don, who superintended the construction. The trial of 
the machinery was so satisfactory that the vessel pro- 
ceeded at once to Cardiff to load for Bombay. 


The first of the two paddle-wheel ferry boats for North 
Woolwich was successfully launched from the yard of 
Messrs. B. and H. Green, Blackwall, on Thursday 
December 6th. The vessel is built for the Metropolitan 
Board of Works for the new free ferry now in course of 
construction at Woolwich. The hull is of steel with 
longitudinal bulkheads, as well as water-tight trans- 
verse bulkheads, and is double-ended. Her engines and 
boiler are by Messrs. J. Penn and Sons, of Greenwich. 








On Thursday, December 6th, the new steel screw 
steamer North Flint, built by Messrs, John Readhead and 
Sons, West Dock, South Shields. was taken to sea on her 
trial trip. The steamer has been built to the order of 








Profesfor Riicker expressed his opinion that tempera- |” 





Messrs. Hugh Roberts and Son, Newcastle-on-Tyne, and 
is of the following dimensions, viz.: 290 ft. by 39 ft. 
by 20 ft. She has been built under the superintendence 
of Messrs. Farina and Bushell, of Newcastle, and Captain 
Owen, on behalf of the owners. The vessel is fitted with 
triple-expansion engines, also built by Messrs. John 
Readhead and Sons, having cylinders 22 in., 36 in., 60 in. 
in diameter, and 39 in. stroke, supplied with steam at a 
pressure of 160 lb per square inch, from two large steel 
boilers. During a lengthened trial with 2300 tons on 
penis, the speed attained was a mean of 104 knots per 
our. 


There was launched on December 6th from the Birken- 
head Iron Works a very fine screw steamer which has 
been built by Messrs. ird Brothers to the order of 
the Compania Sud Americana de Vapores of Valparaiso, 
through Mr. Thomas Dewsbury, their representative 
in this country. The new steamer, which was named the 
Imperial, is intended for the company’s service on the 
West Coast of South America. er dimensions are: 
Length, 333 ft. ; beam, 41 ft. ; depth of hold, 23 ft. ; ton- 
nage 2758 tons O.M., and she will be propelled by a set of 
triple-expansion engines having cylinders 31 in., 49 in., and 
75 in. in diameter, by 54 in. stroke, supplied with steam 
at 150 Ib. pressure by two double-ended steel boilers with 
six of Fox’s corrugated furnaces in each. 

On Thursday morning, the 6th inst., the new paddle 
saloon steamer the Marchioness, built to the order of Sir 
William Thomas Lewis, of Cardiff, by Messrs. Edward 
Finch and Co., Limited, of Chepstow, for steam-packet 
service between the ports of Bristol and Cardiff, left the 
Wye to be run on the measured mile in King Road. The 
Marchioness is 170 ft. long, 22 ft. moulded breadth, and 
40 ft. wide over the paddle-boxes. The vessel is divided 
by means of bulkheads into eight distinct water-tight 
compartments, and has pumps capable of discharging 
50,000 gallons per hour, so that she is practically unsink- 
able. The machinery consists of a pair of vertical oscillat- 
ing compound surface-condensing engines of 130 nominal 
horse-power, steam being supplied at a pressure of 110 Ib. 
per square inch by two boilers, each 8 ft. 9 in. in diameter 
by 17 ft. long, which have a combined grate area of over 
80 square feet. The engines are of special design, being 
fitted with Sisson’s patent valve gear for oscillating 
engines, which gives a distribution of steam superior to 
that of ordinary valve gears with link motion. On the 
measured mile the steamer gave great satisfaction, four 
runs with and against the tide showing a mean speed of 
14.24 knots per hour. 


A full-rigged four-masted sailing ship, named Liverpool, 
said to be the largest sailing vessel in the world, was 
launched on Friday last from the shipbuilding yard of 
Messrs. Russell and Co., at Kingston, Port-Glasgow, on 
the Clyde. Her dimensions are: Length, 333 ft.; breadth, 
47 ft. 10 in.; depth 26 ft. 6 in.; with a net register =e 
of 3300 tons. The vessel is owned by Messrs. R. W. 
Leyland and Co., Liverpool. 





The paddle steamer Grimsby, which the Earle Ship- 
building and Fingineering Company, Limited, launched 
from their yard on December 8th, has been built to the 
order of the Manchester, Sheffield, and Lincolnshire 
Railway Company for the ferry services between Hull and 
New Holland, and has been designed with a view to 
giving much better accommodation for passengers and 
greater speed on smaller draught of water than the pre- 
sent boats. The dimensions are 180 ft. by 25 ft. by 
7ft, 3in. depth of hold. The vessel is to be steered by 
steam power from the top of the awning-deck amidships, 
and will be lighted throughout by electricity. er 
machinery will consist of a set of diagonal compound 
direct-acting engines of 1100 indicated horse-power, which 
will be supplied with steam of 80 lb. pressure from three 
steel boilers of the Navy type arranged to work with 
either natural or forced draught. 

On Saturday, December 9th, there was launched from 
the yard of Messrs. Raylton, Dixon, and Co., Middles- 
brough, a steel screw steamer which has been built to the 
order of Messrs, Wilson, Sons, and Co., of Hull. Her 
leading dimensions are: Length over all, 304 ft. 3 in. ; 
breadth, 38 ft. ; depth, 22 ft. 10in., with a deadweight 
capacity of 3600 tons. Her engines will be supplied by 
Mr. George Clark, of Sunderland, on the triple-expansion 
principle, of 220 horse-power nominal, having cylinders 
23 in., 37 in., and 61 in., by 42in. stroke. On leaving the 
ways she was christened the Iago. 





A new screw tug-boat named Amadeo left the Clyde 
the other day for Pernambuco. She was built by Messrs. 
Scott and Co.. Bowling, and engined by Messrs. Alley 
and Maclellan, Glasgow, to the order of Messrs. Knowles 
and Foster, London. She is 85 ft. long, 16 ft. broad, and 
10 ft. deep, with a draught aft of 7} ft. Her enginesare of 
the triple-expansion type, with cylinders 93in., 16in., and 
25 in. in diameter, witha piston stroke of 18 in. Steam is 
supplied by a boiler 9 ft. in diameter and 8 ft. long, working 
to a pressure of 160 1b. to the square inch. The heating 
surface is 630.5 square feet, the grate surface 23.5 square 
feet, and the cooling surface in condenser 350 square 
feet. The propeller, which is 6 ft.6in in diameter, has 
a pitch of 8 ft., and on trial, with the engines indicating 
220 horse-power, the speed attained was 10 knots. 





Tur Yarra.—At a recent meeting of the Melbourne 
Harbour Trust it was decided that two dredges, together 
with the necessary plant, should work ten instead of 
eight hours per day, so that the dredging of the Yarra 
should be pushed on as rapidly as possible, 
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THE FORTH BRIDGE, 
On the Manufacture of the Girders’ Used in the Forth 
Bridge.* 


By Mr. Anprew S, Bieeart, C.E. 

My desire to lay before this Institution a complete 
series of papers in connection with the building of the 
Forth Bridge must be my excuse for this, another appear- 
ance before you, although, I trust, the importance and 
exceptional character of the work will suffice to make 
still another paper acceptable to the members of this 
ae og bones 

In this paper I paopoes to confine myself principally to 
a description of the plant employed in the manufacture of 
the Fg required for the bridge and the mode of using 
it (Fig. 1). The material thus included represents in weight 
about 17,000 tons. The particular form of the different 
rage: is determined by the work required of them. Some, 

or instance, act as ties, as in the top members, while 
others perform the same function as bracings of the main 
cantilevers ; others, again, act as carrying girders as in 
the internal viaduct. The greater number are of the single 
or double triangulated lattice type, having top and bottom 
booms of a tee or box section. 

As all holes are drilled, it will be at once obvious to you 
that the drilling machines must form the most important 
part of the plant employed. 

We may here at once observe that the mode of drilling 
is similar to that which has been used by Mr. Arrol in 
girder work during the last thirteen years. 

The system essentially consists in drilling the booms 
and the bracings separately. The booms are drilled by 
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placing the various parts of which they are composed on 
a prepared bed, and passing over them movable drilling 
machines capable of attacking every hole in the position 
in which they lie. In this way perfect work is obtained. 
The bracings, on the other hand, are drilled by separate 
radial machines. 

Before drilling is commenced, however, some preli- 
minary preparations are carefully carried out, One is to 
lay down the girders in the drawing loft full size, and off 
this to prepare the templets, to be afterwards used in work- 
ing the top and the bottom members, the bracings, and 
the other parts of the girders. 

Where the halves of a girder on either side of its centre 
are exactly similar, the laying down of one-half is, of 
course, sufficient to give the templets for the whole girder. 
The templets for the most part are of wood, and are made 
in frames wherever practicable. They are laid on the 
floor immediately over the full-size drawing of the 
girder, so as to take in all the special holes to be 
drilled. On the top of these frames the completed 
bracing templets, with all necessary holes previously 
drilled, are then et While in this position these 
holes are continued by hand through the frames, and thus 
is secured that accuracy needful for such work. This 
principle is carried out wherever at all possible. On the 
templets all centre lines are shown, and there is also 
printed on them directions as to how they are to be 
applied. Another preliminary o tion is the propara- 
tion of the raw material for the drilling machines. This 
consists, in the case of the plates, in flattening and after- 
wards planing their sides and ends, and in the case of 
the bars in straightening and sawing them to their 
proper aes As this proceeds the blocks Bt on 
which the ms G rest when being drilled, are being 
got ready. These blocks are, if little work is to be done 
on them, usually made of wood, but of iron if the 
converse is the case. The blocks are placed between 
the rails over which the drilling machines travel, at a 





* Paper read at the first general meeting of the thirty- 
second session of the Institution of Engineers and Ship- 
builders in Scotland, October 23. 

+ Engravings of the drilling machine have already 
appeared on page 180 of volume xliv, of ENGINEERING, to 
which the reader is referred. . , 














distance of about 5 ft. from each other. In setting out 
the blocks, care is taken that the girder G will receive 
its proper camber. When the booms of the girders 
under manipulation are of a T section, usually two com- 
plete members are built alongside of one another, but 
if of the box section, then only one is built, as each ma- 
chine is only capable of drilling efficiently two webs at 
the same time. So soon as the flange plates, web plates, 
and angles have been built on the blocks and temporarily 

ipped by grabs, the templets are applied and the. mark- 
ing completed. The point at which to apply the first 
templet to the booms may be at the centre or either end 
of the member. 

In any case, so soon as the starting point is correctly 
fixed, it is only the work of a few minutes to fix the exact 
— of the remaining templets, they being simply 

utted to the first and one another, and at the same time 
kept flush either with the edge of the flange or web plates, 
or close to the angles, as the case may require. 

All special holes are now marked by means of the 
templets, and the remaining ones of an ordinary pitch 
are then quickly run in by means of a suitable-strip. The 
marking completed, then, to securely bind all tegether 
before drilling should be Practncervion ¢ 
bolts, and angles are employed. 

The drilling machines employed are of a movable type, 
travelling en fixed lines of rails as the work proceeds. 

The power required is transmitted to the machines by 
endless cotton ropés extending the full travel of the 
machines, The number of drills at work on each machine, 
at one time, is altogether dependent upon the class of 
work in hand. As a rule, however, the number varies 
from six to thirteen separate drills, Some of the drills can 


Fig.4. J 





additional grabs, | wil 





missed in a word. These parts are marked by templets 
prepared in a manner similar to that described, and after- 
wards drilled by an ordinary radial machine. They are 
then cut to their proper lengths, and duly marked as in 
the case of the booms. In some instances the girders are 
fitted together in the yard, after having been drilled, but 
as a rule the various parts are stored, and put together 
only when being erected on the bridge. A few of the 
plainer girders have been drilled to templets made out of 
the plates intended to form part of these girders. Thus a 
— plate is carefully drawn off and drilled, of each 
inct part of the girder, then each of these plates in 
turn serves as a templet for drilling all- similar plates. 
The angle bars are dealt with singly, the drill being 
guided by tempered steel ferrules fixed in a flat bar at the 
required pitch. No matter how carefully this styie of 
working is done, the results are never so satisfactory as 
with the travelling drilling machines. When we consider 
that the sections employed in the Forth Bridge often de- 
mand as much as 6 in. solid piercing, it is the more 
apparent that the proper method was adopted in that 
ready described, viz., to drill all this class of work with 
the various parts built in the relation to one another they 
ill bear when forming part of the completed structure. 
Before closing the description of the drilling I ask your 
attention for a little to the subject of the drills themselves. 
Where drilling forms such an important part of the work 
it is essential that‘ the cheapest as well as at the same 
time a good form of drill be used. This we believe is 
attained in the type of drill used at the Forth Bridge. 
They may be aptly described as “home made.” C) 
greater number in use have a part of the body twisted, 
although there are many which have the point simply 
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ny yet? 


act only in a vertical plane, while others can only do soin a 
horizontal plane.. Again, although a few of the drills are 
in radiating arms and so capable of considerable move- 
ment, the greater number can only be moved a short dis- 
tance in one fixed line. With the drills of large movement 
all the special holes are drilled, while the others deal only 
with those of a regular and fixed pitch. 

The drilling machine is made up of many parts. From 
each of two soleplates S there rises a rectangular cast-iron 
column C. These support overhead a cross-beam of similar 
form. The castings A, which carry the drill heads in sliding 
bearings, are secured to the columns and the cross-beam. 
In asimilar manner the radials B are attached to the oppo- 
site sides of the column and beam. At various points the 
wrought-iron framing required for the shafts and other 
minor parts is secured. The radial drills are fed by hand, 
but all the others are controlled by a self-feeding motion. 
The arrangement consists of a screw S working in worm- 
wheels W fixed to the drill spindle nuts and is driven by 
belt and gearing. 

These wormwheels are thrown out of gear by means of 
a small lever L, and thus the spindle can be easily allowed 
to run free. This is very essential in some classes of 
work ; for instance, where the holes are reeled and each 


drill has to be in and out of gear alternately. The neces- | : 


sity for fixing the drills on slides is apparent when we 
consider that the members of the girders are drilled with 
their proper camber. The rails are, of course, laid level 
and run straight ; it is thus essential that the drills can be 
raised or lowered, or moved across, while the machinery 
travels along. The whole machine can be started or 
sto at will, 
hen working, the machine is moved forward bodily, 
each move being equal to one pitch of the holes. e 
distance overtaken by the machine varies, being deter- 
mined by the class of work in hand, and the sections of 
the material. An average day’s work of ten hours runs, 
however, from 8 ft. to 10 ft. of solid piercing per drill. 
As a rule, two booms are in progress at each machine, 
one either being taken down, or in course of being got 
ready, while the other is being drilled. Previous to tak- 
ing down, each plate and each bar is carefully marked 
to a pre-arranged plan to fix without difficulty its exact 
position when required for erection. 
The work on the bracings for the girders may be dis- 
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flattened and the cutting lips slightly curved over. In 
the first type the twist is given by hand, and is for the 

rimary purpose of clearing away the cuttings produced. 

he second class are u principally where no at 
depth has to be drilled. These drills have throughout 
not only given entire satisfaction, but have proved a great 
success, and that whether we look at the cost of the 
drills themselves or the subsequent filling of the drilled 
holes with the rivets. To make the advantage (especiall 
as to cost) clear, I give the reaults of a series of tests wit 
the hand-twisted or “* home-made” drills as compared with 
the best machine-made twist drills we have ever had. The 
latter were from a firm of the highest standing, and ex- 
tended over a period of some months, 


Record of Drilling Tests frome December, 1887, to 
888. 

















March, 
| tal | 
| Total Cost of | No. of 
} | Inches of | 
of |No. i re wha Drill Worn| a or Bg | Remarks. 
Drill. Drilled. | Away. Drilled. | Grind. | 
ee: 207 4, | 4 
Seu) 2) 04 prin § | Average of 
rl o:}t 1B bea 1% 10.38 | 80 { the six 
bo drills, 
AB? 5 156 | ui) 
&/) 6) m8 ) 1 
5 1} 32% | 12, | 
32/2] 205 | 10) | 
S | | Average of 
ES| 3) 226 | 6b 251 | 129 4| thesix 
=| 4) lor | uf | Grille 
42 | 5| 3091 7) | . 
RE] 6} 1387 10 


| } | y ! 

All drills were 1,', in. in diameter ; speed 150 revolutions per 
minute ; feed § in. per minute; drills were all running in large 
travelling machines. 


The foregoing Table, you will observe, shows that the 
“hand-made” drills do at less than one-quarter of the 
cost, so far as the drills are concerned, the same amount 
of work as the machine-made ones, This is wholly 
accounted for by the difference in the original cost of the 
drills. I do not for one moment mean to say that for all 
classes of work the hand-made drill is the better, because 
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wherever a perfect hole is required—for instance, where a 
turned bolt is to be fitted—then the machine-made drill, 
and it only, will be found to pay. All that is contended 
for is this: where the holes are to be filled with hot 
rivets, then the work of a hand-made drill will be found 
to give as satisfactory results and be cheaper than the 
best machine-made drill yet in the market. 

While speaking of drilling, there is a point in connec- 
tion with cutting steel plates which is of interest to 
engineers. It is, that so far as our experience goes, we 
are led to conclude that the life of a drill is, when cutting 
steel of 36 tons tension, much the same as when at work 
on wrought iron. 

Previous to planing, the plates are all carefully flattened. 
This operation is carried out in a machine designed for 
this purpose alone. It consists of the usual side cheeks 
and two beds of rollers. In the lower or driving series 
there are three, while in the upper there are five. The 
whole upper rollers can be raised or lowered at will, and, 
in addition, the two outer rollers are capable of inde- 
pendent movement. With the rollers properly regulated, 
the passing of a plate through this machine will make it 
practically flat. After being flattened the plates are 

assed on to have their edges all round carefully planed. 
e planing machines (Figs. 2 to 4, 582) are of the 
usual type, with several distinctive features added which 
mark a great advance on those in use but a few years 
ago, The principal improvements are : 

1, A short additional table T, beam B, shears S, &c., at 
one end of the machine, and pens pen. at right angles to the 
main face, thus allowing an end and an edge of the plate 
P to be planed simultaneously, and that with one setting. 

2. Hydraulic jacks J substituted for the screws formerly 
used, to keep the plate P in position. 

3. A second saddle S and tool added to the main slide. 
Two tools thus work at once on the long edge of the plate. 
The same object has been also obtained by placing double 
tools T T in the tool box TB. Each of these modes has 
advantages according to the work to be done. 

Even at this time of day it is sometimes necessary to 


emphasise the absolute need for planing all sheared 
edges of plates. As illustrating how easily steel plates 
with sheared edges are destroyed, I would instance our 


experience in one case. Some sheared plates about 11 in. 
wide were received with a slight curve, and were placed 
in a hydraulic press for the purpose of setting them about 
4in,, and thus making them straight. This they could 
not stand, but broke across, as if they had been cast iron. 
At first some suspicion arose as to the quality of the steel, 
but, on being tested, it proved to be exceptionally good. 
Some of the broken parts were then planed, and again 
placing them in the hydraulic press, were found to bend 
and twist as steel ought todo. These plates, however, 
could not be planed prior to being set, so heating was 
resorted to, They were brought to a uniformly dull red, 
but on being placed in the press, still gave unsatisfactory 
results. Another breaking in a manner similar to the first, 
planing again revealed the excellency of the material. 

Pursuing the annealing process still further, the plates 
were brought to neara white heat. The results then ob- 
tained were entirely eee These results from 
steel plates were compared with the results from malleable 
iron placed under similar conditions. 

Tron plates of the same dimensions were cut, and after- 
wards bent, with sheared edges unannealed, with 
sheared edges annealed, to a high and to a low heat, and 
with planed edges, and found under all these conditions to 
remain ney the same. So soon as finished with 
the machines, the material is, in most cases, cleaned and 
ciled, and afterwards built in as convenient sections as 
possible for easy handling and either stored or forwarded 
to the bridge for final erection. In many cases a large 
portion of the rivetting is done prior to erection. 

Availing myself of the foremost object of this Institu- 
tion—the interchange of ideas—I now pass from the 
manufacture of girders to mention a few suggestions on 
pe to secure the best and at the same time cheapest 
girders. 

After the various stresses in, say, a bridge have been 
ascertained, it is essential to watch the following points 
in determining the sections and the distribution of the 
material : 

1. Angles and plates should be used throughout to the 
exclusion practically of special sections, This gives 
the cheapest material and that which any manufacturer 
will supply in the least time. urther, these should be 
of moderate length, plates, especially thin ones, should 
never exceed 30 ft., as they are not only very difficult to 
handle when long, but have been known to crack at the 
sheared edges in lifting, a permanent set having been 
given at the point where the chain slings had their grip. 

2. The joints of flange plates, web plates, and angles, 
in all sections of booms, should be close to one another to 
allow of the sections being rivetted and sent for erection 
as complete as ible, 

3, Smith and furnace work must. be reduced to a mini- 
mum. 

4, Circular work, such as curved gussets, and the booms 
of hog-backed girders, should be avoiced. In the latter 
case theoreti considerations point to the wisdom of 
straight sections between the points of connection of the 
main bracings in all large girders. 

5. In using angles they should, as much as ible, be 
of the same width, that is to say, the thickness only 
should be altered for a variation in section. 

6. As far as possible use the same size of rivets, espe- 
cially in any one piece of work. 

7. In large structures carefully consider the mode of erec- 
tion and provide ample facilities for carrying it out. This, 
in many cases, is the most important item of expenditure. 


Tn some cases it will equal in amount the price of the 
material when laid down for erection. 
Coat is the final test when efficiency in design is obtained, 





It matters little whether a tie isin the common form 
of a flat or the rare one of an angle. If convenient, the 
angle is the preferable section, as itis the cheaper. Q 

y a free use of special sections 10 per cent. can easily 
be added to the first cost of the material. An equal 
amount can as easily be added to the cost of both the 
manufacture and the erection of what are very ordinary 
structures by complications in the design. 

The cheaper design comes from the hands of the bridge- 
builder, while that nearest theoretical perfection is pro- 
duced by the highly educated engineer. hy not com- 
bine the labours of both by allowing the bridge-builder to 
give an offer in his own design and retain the services of 
the engineer as the authority to be satisfied as to the effi- 
ciency of the design and the subsequent work? Definite 
types of girders would then come to be adopted for similar 
spans, and as a result warrant a much greater specialising 
of plant with a consequent cheapening of the cost of the 
structure. 

Any one familiar with our railway structures must 
recognise the need for some such change as that now sug- 
gested. Few bridges of equal span in this country (and 
many of these under similar conditions) are in any way 
alike. Each engineer has his own types and variations, 
and this, too, in the weight of the structures as much as 
in the appearance. It is quite an open secret that in some 
cases structures with spans similar, and doing the same 
work, vary in weight as much as 100 per cent. hile 
much might be done to remedy, on the lines sketched, 
the defects referred to, it is well to bear in mind it will 
only be done effectually by efficient engineers and con- 
tractors, 





SEISMOMETRIC MEASUREMENTS OF THE 
VIBRATION OF THE TAY BRIDGE. 


Tuis formed the subject of ‘‘a note” communicated by 
Professor Ewing at a meeting of the Physical Section of 
the Dundee Naturalists’ Society on Saturday last, at 
which Professor Steggall, President, occupied the chair. 
The professor, believing that the usual methods of seismo- 
metry could very well be applied to the measurements of 
the vibrations of such engineering structures as the Tay 
Bridge, where the frequency of the vibrations to be mea- 
sured was neither very much greater nor very much less 
than was usual in earthquakes, and where the amplitude 
did not exceed the capacity of the instrument, determined 
to make such investigation with the great structure which 
spans the Tay at Dundee. The instrument used in the 
experiments was the duplex-pendulum seismograph. It 
was set on the ground in the six-foot way between the 
two pairs of rails at the middle of the length of the 
southernmost high girder—14 miles from the Dundee end 
of the bridge and % mile from the Fife end. In this 
position observations were made while eight trains 
crossed the bridge. There was no wind perceptible, 
the recording index of the seismograph keeping per- 
fectly still until the train passed on to the bridge. 
At first the movements were so minute that it was 
difficult to estimate their range with any accuracy. Allow- 
ing for the multiplication given by the lever, the move- 
ment began with longitudinal shaking through something 
like $y in. In the case of trains from Dundee, where 
the distance traversed was greater, this was transmitted 
round the bend of the bridge, and was noticed long before 
the train had reached the straight part. At first the 
movement was wholly longitudinal, and it was not until 
the train had come very near that lateral oscillations 
began to be felt. The interval by which longitudinal 
vibrations preceded transverse vibrations was much 
greater than could be explained by difference in their 
velocity of transmission. Near the source of disturb- 
ance—as one learned later when the train was passing 
the seismograph —the lateral movement was actually 
greater than the longitudinal. It appeared, therefore, 
that longitudinal disturbance reached the instrument 
from greater distances than lateral disturbance, be- 
cause it was transmitted along the bridge with less 
loss. As the train came nearer lateral movements 
became superposed on the longitudinal ones, and the index 
described an immense series of irregular loops, the range 
of which increased at first slowly and then quickly to a 
maximum as the train passed the instrument. Along 
with this progreesive increase there was a periodic rise 
and fall in amplitude, the beat of which apparently 
agreed with the interval taken by the train to pass from 
pier to pier over successive spans. The last faint move- 
ments terminated abruptly when the train cleared the 
structure. The movements were in yeneral of the form of 
nearly closed loops resembling ellipses, showing that the 
periods of lateral and longitudinal vibration did not differ 
greatly. In the greatest movements the loops were much 
wider in the lateral than in the longitudinal direction. 
The greatest lateral movement appeared to have been 
about one-tenth, certainly not more than one-eighth 
of an inch; the greatest longitudinal movement about 
one-fourth of this. There were about three complete 
vibrations per second. The seismograph was afterwards 
set up just above the pier at the south end of the span 
in the middle of which it had previously been standing, 
and five more records obtained. Except that the motion 
was somewhat less they had much the same characteristics 
as before, The results showed the bridge to be an exces- 
sively rigid structure, and in marked contrast to the old 
structure, which according to common saying “‘ pranced 
like a racehorse” as trains were going over it. The experi- 
ments, as the professor pointed out, are specially interest- 
ing as being the first attempt of the kind to apply these 
instruments to measure the vibrations of engineering 
structures, and he said it would be of great interest to 
measure by the same methods the vibrations of the Eiffel 


NOTES FROM THE SOUTH-WEST. 

The Electric Light.—The directors of the Taff Vale Rail- 
way Company have decided to carry out the suggestion of 
the engineer (Mr. H. O. Fisher), to light two Penarth 
trains by electricity. The experiment will be tried for 
six months, and it is expected that the light will be ready 
early in the new year. The work has been intrusted to 
Messrs. J. B. Saunders and Co., electrical engineers, of 
Cardiff, the local agents for the Railway Electrical Con- 
tractors (Limited). 


New Graving Dock at Newport.—The following is a list 
of the tenders received for a new graving dock for Messrs. 
Mordey, Carney, and Co. (Limited), Newport: Mr. T. 
Gouldsworthy, Newport, 28,700/,; Mr. T. D. Ridley, 
Middlesbrough, 27,7801.; Messrs, Cochrane and Son, 
Westminster, 27,396/. ; Mr. E. Gibb, Skipton, 26,5007, ; 
Messrs. Jenkins Brothers, Swansea, 24,761/. ; the execu- 
tors of Mr. W. Gradwell, Barrow-in-Furness, 23,3001. ; 
Mr. T. W. Davies, Cardiff, 21,2277. ; Mr. W. R. Parker, 
Cardiff, 20,0007. ; Messrs. S. Pearson and Son, Westmin- 
ster, 19,914l.; Mr. J. Mackay, Hereford, 19,0007. The 
lowest tender was accepted. 


Quick Despatch.—The steamship Ambassador, berthed 
in the Roath basin to load a cargo of coal from Messrs. 
Worms, Jesse, and Co., at 10 p.m., on the 30th ult., and 
took 3044 tons 5 cwt. cargo and 435 tons 15 cwt. bunker 
coal, completing at 10.30 p.m. on the 1st inst.; being 
a shipment of 3482 tons of coal in 244 hours, under tip, 
and 141 tons per hour. 


Cardiff.—The demand for steam coal has been excep- 
tionally large. The best qualities have made 12s. to 
128, 6d.; second-class coal, 11s. to lls. 6d. ; and best 
Monmouthshire, 10s. 9d. to 11s. per ton; other qualities 
have been proportionately well supported. Patent fuel 
has been in active request, and prices have ranged from 
10s. 3d. to 10s. 6d. per ton for the best brands. There 
has been a good demand for Welsh coke, and prices have 
shown considerable firmness. Spanish iron ore has con- 
tinued in good demand. The local iron and steel works 
are well employed, several large orders having come to 
hand. Heavy section steel rails have made 4/, 103. to 
4l. 12s. 6d. ; and light section ditto, 4. 17s, 6d. to 51, 5s, 
per ton. 


South Wales Coal and Iron.—The shipments of coal, 
foreign and coastwise, from the four principal Welsh 
ports in November were as follows: Cardiff—foreign, 
708,510 tons ; coastwise, 68,643 tons. Newport—foreign, 
177,779 tons ; coastwise, 71,674 tons. Swansea—foreign, 
74,390 tons; coastwise, 43,727 tons. Llanelly—foreign, 
10,025 tons ; coastwise, 2819 tons. The aggregate exports 
were accordingly: Foreign, 970,718 tons; coastwise, 
186,763 tons. ‘The exports of iron and steel in November 
from the four ports were: Cardiff, 2094 tons; Newport, 
11,913 tons; Swansea, 1882 tons ; and Llanelly, 1120 tons ; 
making an aggregate of 17,009 tons. The exports of coke 
in November were: Cardiff, 31854 tons; Newport, 252 
tons; and Swansea, 115 tons; making an aggregate of 
35524 tons. The exports of patent fuel were: Cardiff, 
15,058 tons; Newport, 5269 tons; Swansea, 25,536 tons ; 
making an aggregate of 48,863 tons. 


Devonport.—The machinery fer a vessel of the Pandora 
class is to be constructed at Devonport, and the prepara- 
tion of the estimates and working drawings is to be pro- 
ceeded with as fast as possible, so that the work may be 
commenced and pushed forward rapidly at the beginning 
of the next financial year. 


The Western Mails.—The Plymouth Mercantile Asso- 
ciation agreed on Tuesday upon a memorial to the Chan- 
cellor of the Exchequer, praying for the sanction to the 
necessary outlay for additional mail trains between 
London and the west on the London and South-Western 
Railway. 

The Cyfarthfa Works.—Sixteen puddling furnaces and 
three mills for the manufacture of merchant iron at the 
Cyfarthfa Works were restarted on Monday, after having 
been idle for about nine months. 


Exeter Tramways.—All the rights of the Exeter Tram- 
ways Company, together with the line cars, omnibuses, 
horses, and rolling stock, have been purchased by a 
London syndicate. The working of the company’s lines 
is to be resumed. 


The Bristol Channel.—A second meeting of the executive 
committee of representatives of all the ports in the Bristol 
Channel, appointed to consider the question of a harbour 
of refuge for the Bristol Channel, was held at Cardiff on 
Friday, under the presidency of Mr. A. J. Lawson, 
Bristol. There are now three schemes before the com- 
mittee—one by Mr. Machonicie, another by Mr. Gallo- 
way, and a third by Captain Parsons, the haven 
master at Bristol; and Mr. Spear, the secretary of the 
executive committee, laid before the meeting the report 
and plan of the latter. Captain Parsons reported that 
he was strongly in favour of Lundy Island as a site of a 
harbour of refuge, and he had given evidence to that 
effect before a a. of Commons committee on harbour 
accommodation. Assuming the engineer’s estimate for 
an alternative and more elaborate scheme (750,000/.) to be 
correct, his (Captain Parson’s) proposed breakwater would 
certainly cost not more than 500,000/. The advantage of 
such a breakwater would betwofold. First, a harbeur of 
refuge for the trade of the Bristol Channel; secondly, it 
would form a base for a gear of heavy gunboats and 
torpedo boats, which could patrol between Caldy and 
Hartland, and follow up immediately an enetny’s cruisers 
which might be proceeding up the Bristol Channel. It 
was agreed that a report should be deferred until the 
three schemes which had been prepared, and other 
schemes which might be introduced, came before the com- 
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FURNACES. 


11,855. F. Siemens, London. Improvements in 
Open-Hearth Fu (8d. 14 Figs.) August 16, 1888.— 
This invention relates to means of arranging a removable zone in 
connection with various forms of furnaces at various of their 
structure, such arrangements being sag en sa applica) 

a bed of basic or alkaline material has to be separated 
superstructure of silicious or acid character by a zone of neutral 
material, such as bauxite, carbon, chrome-iron ore, and the like, 
such material being cut into shape or rammed into place or formed 
in bricks or blocks with binding material if necessary. A is the 
arched roof of the furnace, B is the side wall carrying the roof, or 
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the haunch of the arch when no such wall is used, C is the plate 
or angle base carrying the superstructure, D is the cosing of the 
bed N, and G is the removable zone interposed between N and B. 
In Fig. 1, the gas, air, and flame ports are carried on a plate Q, 
forming a bridge, beneath which there is sufficient room to give 
free access to the zone G. In Fig. 2, the base-plate C is supported 
on columns T, which may have ribs bearing against and supporting 
the sides of the bed. In Fig. 3 the removable zone is of wedge 
shape, and may be kept in place by removable plates E held in 
position by bars resting against the columns T, (Accepted . 
ber 12, 1888), 


MANUFACTURE OF IRON AND STEEL. 


. A. G. Greenway, West Derby, iter. 
Improvements in the Manufacture of Steel. (8d. 3 
8.) June 28, 1887.—This invention relates to a process of 
purifying the metal, which consists in blowing air through the 
molten metal in order to eliminate some of the carbon and other 
matters and increase the temperature, and in treating the metal 
while molten with electricity, either before, after, or during the 
blowing. In Fig. 1, the tuyeres B are arranged in the bottom A! 
of the converter A. The carbon electrodes C pass through insu- 
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lating porcelain tubes D, and are arranged in such a manner that 
the air issuing from the tuyeres will not come into contact with 
them. In Fig. 2, the electrodes C are placed one at each end of 
the mould A. Fig. 3 shows an arrangement of electrodes C for 
operating upon the molten metal while in the ladle A. The elec- 
trodes are mounted in a crosshead H suspended by a chain I 
capable of being lowered and raised by overhead gear, (Accepted 
October 6, 1888). 


12,347, T. J. Tresidder, Sheffield. Im ed Means 
for Hardening Metal, (Sd. 2 Figs.) September 12, 1887.— 
E is a tuyere or passage communicating at one end through a stop 
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valve A with a pipe through which may be supplied a hot or a 
cold blast. B is a chamber containing porous pipes C, by means 
of which water admitted by a pipe D may evaporated and 


absorbed by the air passing through them. A knife-edge J serves 


to divide the blast and conduct it to the surfaces of the article K 
under treatment, which is retained in position by a swing bolt L. 
The slab or article K, having been gradually heated in a furnace 
toa temperature such as would make it quite hard if quenched 
in water, is quickly placed and fixed in the tuyere or passage E. 
The lid of this e is then closed and the blast turned on. The 
temperature of the slab K will begin to fall rapidly and with great 
uniformity till it becomes the same ag the blast, and it will be- 
come more or less hardened according to the temperature of the 
blast and the amount of water vapour in the same. (Sealed Sep- 
tember 28, 1888), 


16,436. G. J. Snelus, Workington, Cumberland. 
Improvements minature 2 Steel and in 


in the of 
Ap therefor. [8d. 3 Figs.] November 29, 1887.— 
A rotary furnace A provided with an iron plate casing a lined with 


suitable refractory material b, is drawn down at one extremity to 
form a neck a? large enough to allow of the insertion of a tool, and 
at the other extremity to a neck a', in which is inserted a tube h, 
which does not touch the lining b of the furnace which revolves 
about it. The tube A is lined with refractory material, and in it 
is inserted a Pipe t terminating in a perforated coil connected to 
an oil tank j. The heated blast from one of the regenerators D is 
conveyed through the tube h, mingles with the jets of oil from the 
pipe i, forming a spray which burns at a very high temperature 
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on entering the furnace A. A flue serves to carry off the waste 
furnace gases ; a short portion /* is made removable and is fixed 
on 2 car m running on rails m! to allow of access to the interior of 
the furnace for charging, repairs, &c. A charge of molten iron is 
run into the furnace A, after which a quantity of molten oxide of 
iron is introduced ; the furnace is then rotated rapidly, and the 
heat urged to the utmost. By this means a rapid oxidation of the 
metalloids in the pig iron takes place, and at the same time a 
considerable quantity of metallic iron is reduced from the melted 
ore by the reaction of the molten metalloids. The heat ef the 
metal is kept up and increased so that it remains thoroughly fluid, 
and fit for running at all times into a casting ladle. The metal is 
run off through a tap hole k. (Accepted October 6, 1888), 


17,036. W.D. Allen, Sheffield. Improved Means for 
oth ting 


g, Turning, an erwise 

Ingots of Iron or Steel in the Frocess of 

and For. . [lld. 4 Figs.) December 10, 1887.—A is the 
floor line of the building ; B is the foundation into which the lift- 
ing or main cylinder C is secured ; Dis the ram with head E to 
which the side plates F and other portions of the framing are 
attached. G is the strong arm or porter bar of a cylindrical and 
hollow form to allow of the long end of a forging passing down 
the centre, The front end of the porter bar is supported in the 
trunnion-shaped piece H, in which it is free to move endwise 
backwards and forwards, and also toturn round. I is a crosshead 
or trunnion for supporting the back end of the porter bar, and in 
which it is free to rotate only; but endwise the porter bar and 
crosshead travel backwards and forwards together; the head 
is supported by anti-friction rollers K, K running between strips 
rivetted to the side plates F, and is held in place on the end of the 
porter bar by the wheel Q on the one side, and the collar A! on the 
other. Z is a counterbalance weight. The ram D, together 
with the crane and all the machinery carried by it, may be turned 





Fig.1. 











round in the cylinder C; this circular horizontal movement is 
effected by means of two steam cylinders R which are secured to 
the side frames, working at right angles, fitted with reversing gear, 
and drive the shaft and worm S, which engages with the worm- 
wheel T on the vertical shaft U, whose lower end is round, so that 
the crane is free to turn round while the shaft is stationary. The 
upper portion of the shaft above the wheel is square, and passes 
through the fixed block V, in which it can slide freely up and 
down as the crane is raised and lowered. Backward and forward 
motion is PS to the porter bar by means of two hydraulic 
cylinders J, 

crosshead I. Rotary motion is given to the porter bar by two 
steam cylinders L attached to the back end of the framing, work- 
ing at right angles, fitted with reversing gear, and driving the 
shaft and worm M gearing with the wormwheel N on the square 
shaft O. A pinion P slides freely on this shaft O, and is kept in 
gear with a wheel Q. Pressure water is conveyed to the cylinders 
J through the centre shaft U. A movable socket W attached to 
the porter bar by bolts serves to hold the ingot which is cast with a 
shank Y, and is secured in the holder by wedges. (Accepted 
October 6, 1888). 


587. W. Becker, Germania-Hutte, Grevenbruck, 
Germany. Improvements in or Pertaining to the 
Casting of MetaliIngots. (8d. 7 Figs.) January 13, 188s. 
—This invention relates to improvements in the production of cast 
metal ingots of small cross-section suitable for the manufacture 
of wire, light sections, thin sheets, and the like, consisting in the 
arrangement, under the ingot moulds C and transversely to the 
longitudinal channel ¢, of a second channel f surrounded by a 
frame e, such channel being formed in refractory material either 
moulded in the frame or otherwise inserted as a lining and placed 





in communication by means of suitable openings + at the top 
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with the ingot Ids c and openings d at the bottom with the 
longitudinal channel ¢ of the baseplate @ in such a manner that 
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a large number of ingots can be cast from one funnel T. (Accepted 
September 22, 
6952. J. W. Bookwalter, Springfield, Ohio, U.S.A., 
Improvements in A) tus for Converting Crude 
Iron into Malleable orSteel. (6d. 2 Figs.) May 9, 
1888.—The converter A is of the usual shape and is provided at 
the bottom with an air chamber B through which the is con- 
ducted to the tuyeres. In the centre of the converter is a vertical 
shaft C commend of refractory material which is closed at the top, 
lateral openings C! being provided to permit the air to escape 
centrifugally and act upon the molten metal at the surface or ata 
short distance below. openings or tuyeres give a horizontal 
direction to the blast. The effect of this arrangement is to im; 
to the metal in the converter a horizontal rotary motion about 


the outercircumference of the mass of metal also gives to the 
upper portion of the metal a motion from the centre of the mass 

ially outwards towards the sides of the converter and causes 
the metal to rotate in a vertical plane. The combination of these 
two moti prod a ltant motion which insures the ex- 
posure in due time of every particle of metal to the blast. As 
the air acts upon the metal near the surface and does not pene- 
trate into the body of it, all the impurities generated are at or 
near the surface, and are by the force of the blast driven to the 
outer portion of the metal where they remain floating on the sur- 
face near or in contact with the inner surface of the wall of the 
converter. (Sealed August 24, 1888). 


MANUFACTURE OF CHEMICAL PRODUCTS, 

13,085. W.P. Thompson, London. (La Société Indus- 
trietle des Glycerine et Acides Gras, Paris.) Improvements 
in the Treatment and Distillation of Fa Matters 
or Crude Fa Acids so as to Separate the Fatty 
Acids from the Glycerine, and in ye therefor. 
(11d. 5 Figs.) September 27, 1887.—According to the improved 
process the distillation temperature is kept below that which 
would injure the neutral bodies forming the residual portion which 
remain in consequence of the nearly always incomplete saponifica- 
tion of the fats. Superheated steam under a pressure of three 
tmospheres is introduced into the matter being distilled. The 
distilling operation ie effected in a boiler situated in a furnace or 
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flue and provided with continuous tubing D. Steam enters 
at the pipe E, passes through the tubes D, and becomes super- 
heated on its passage through the elbows of the tubes D which 

roject into the furnace flue, The steam is then conveyed up 
Phrough a pipe E' into a pipe R situated over the boiler, whence 
the steam passes down through pipes E’' into a perforated sprink- 
ling pipe D!. The matter to be distilled is supplied from a vat 
(not shown) situate above the boiler, into a drying pipe L, thence 
into a worm N inside the boiler, whence it esca; nto the boiler 
through a perforated pipe P. The products of distillation | -- off 
through pipes B, B' into condensers (not shown). (Sealed Novem- 

). 


whose pistons are secured to the side arms of the | ber 16, 1888 


13,322. E. Solvay, Brussels. Improvements in 
ekilns. (8d. 4 Figs.) October 1, 1887.—The improved 
kiln is closed at its lower part, and air necessary for combustion 
is forced in through the pipe T, The walls of the kiln are made 
vertical, so as not to present any obstacle to the regular fall of 
the material. The Secharaion mechanism comprises a conical 
central part M resting on the ground. This central part is placed 
in the axis of the kiln for the me pod of moderating the descent 
of the lime by forcing it to spread itself on the circumference for 
leaving the kiln. Beneath the conical part is an annular dise or 
late D mounted on rollers G, upon which bears the charge of the 
iln. The plate is provided with vertical ribs N running obliquely 
from the circumference towards the centre. The being 
rotated mechanically, the effect of the rotation is to throw the 
lime over the whole of its periphery. The rotary plate carries an 
annular projection P forming s lower step to the plate, and upon 
which the lime finally falls. In Fig. 2, the cone and disc together 
are replaced by a single Ly 8 forming a sort of continuous in- 
cline. The lime conveyed by the circular motion ia stopped by a 
vertical blade L arranged obliquely to the radius of the disc, and 
ig forced in the direction of the blade until it reaches the point 
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where it is discharged through a sliding door V into wagonnettes 
W. The limestone is taken from the crushers and is charged in 








by an elevator at the top of the kiln as the lime is being discharged 
below. The kiln is thus entirely mechanical and continuous in its 
work. (Sealed September 28, 1888). 

13,323. E. Solvay, Brussels. A New or Improved 
Revolving Furnace for the Decom: tion of Bicar- 
bonate of Soda, [8d. 2 Figs.) October 1, 1887.—The im- 

roved furnace consists of a horizontal cylinder A of sheet or cast 
ron of small diameter in proportion to its length, with its ends 
resting upon rollers and caused to rotate by suitable gearing. 
The cylinder is surrounded by brickwork, and is heated externally 
by means of a furnace F which is situate near the inlet of the bicar- 
bonate. The bicarbonate of soda is mixed with soda that is 
already calcined, by means of the following device : A shaft pro- 
vided with projecting arms revolves in the lower part of a hopper 
T forming part of a cast-iron box B whereby the bicarbonate of 
soda which closes the hopper hermetically is caused to descend 
gradually. An endless screw V constantly forces into a tube T! 
dry and hot carbonate of soda from the outlet of the furnace. 
The two products arrive simultaneously and in the required pro- 
portions in the hopper box B, where they are intimately mixed 
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together by the action of arms P. They then enter the revolving 
cylinder by falling through a tube T" in a connecting box R. The 
dry carbonate of sodais caused toissue from the furnace by means 
of a sort of spoon e(Fig 2) fixed to the bottom of the furnace and 
revolving with it. At each revolution the spoon dips into the 
soda, and on rising, carries away with it a quantity of the soda 
which falls in the direction of the axis a of the furnace which is 
provided with teeth (as shown in Fig. 2)[and crushes the grains 
of soda that may have been formed. An endless screw revolving 
in a contrary direction to that of the cylinder draws off the dry 
soda to the outside. The arrang t of this screw and likewise 
of the screw V allows of the formation of a plug of soda which 
closes the parts hermetically. The only passage which i 
bi se to the steam and gases evolved is a tube S. The material 
advances regularly without the aid of any agitator. The sides of 
the furnace are kept free from non-conducting crusts by means 
of a heavy chain K, which is “— inside the cylinder and sweeps 
the inner part of the furnace. (Sealed September 28, 1888). 


15,067, J. C. Krayenbuhl, H, C, Petersen, and C. C, 
Burmeister, Copenhagen. A New or Improved 








Process for the Cleaning or Separation of Ammo- 
niacal Liquor and other Matters from Tar. (8d. 
3 Figa.) November 4, 1887.—The crude tar is conducted into a 
tank (Fig. 1),80 constructed that the tar leaves it at the pressure and 
jes | ni necessary for the further treatment. The tank is 

ed by partitions a, b into compartments A, B, C, with passages 
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divi 

















or the tar under one ition and over the other. The tar enters 
atc, and down the compartment C under the partition band 
between the steam coil D(by which the requisite temperature of 
45 deg. Cent. is maintained h tment B 





), and “P th the 
and over the partition @ and out by the outlet F, after which the tar 
is transferred into a separator (Fig. 3). G isan overflow pipe which 
maintains the level of the tar in the tank, and serves to carry off 
ammoniacal liquor therefrom. The tar may be washed with 
water in a washing vessel shown in Fig. 2, which is divided by 
plates # with passages past them alternately at opposite sides of 
the vessel. The tar enters at yand runs down over the plates and 








leaves at the outlet z. The water enters at v and leaves at w, 80 





that the flow of the tar and the water are in reverse dir 
The centrifugal separator shown in Fig. 3 comprises an outer 
casing A and « revolving drum B. The tar is fed into the drum 
througha pipe Cand nozzle D, the passage through the nozzle being 
capable of regulation by means of a valve d* operated by the 
screwed rod d. When the machine is in operation the ammonia 
water # takes up a position inwardly of the tar y, and is drawn off 
by the tude a, tar Pe | drawn off by the tubes b and ¢.’ The 
tubes b, c are capable of adjustment on the ‘slide E. (Accepted 
October 6, 1888). 


WASHING AND BLEACHING, 
15,156. 


J. Gamgee, London. Improvements in 
Appereree for Washing, Saneostne oF hair wy os 
an Clothes or other Fa [8d, 3 5 
November 7, 1887.—Referring to Fig. 1, a is the copper or wash- 
ing vessel heated by means of a furnace b. ¢ is a closed chamber 
in which are vertical tubes d communicating at top with the 
bottom ‘of the copper, so that water from the co can flow 
avon them into the chamber c, e are side tu emerging 
from the upper Lage of the chamber c, and passing upwards 80 as 
to discharge their contents into the copper a near its upper | yved 
There may be two or more chambers ¢ below the bottom of the 
copper, each chamber being fitted with one or more vertical tubes 
d and with one or more side tubese. f is a tube at the bottom 
of the chamber c, through which the water can be drawn out 
of the copper by means of a cock g. The clothes to be washed 
are placed in the copper with a quantity of soap and water, and 
the cover h is lowered into place. As soon as the water begins to 
boil it rises together with steam from the chamber through the 
side tubes e and discharges in continuous streams from these 
tubes into the copper above the clothes, passes down through the 
clothes, then down through the vertical tubes d into the chamber 
¢, this circulation being maintained so long as the necessary heat 
is applied to the copper. Loose skeleton frames or gratings (not 
shown) may be used toprevent the clothes rising to the top of the 
copper. The squeezing or wringing apparatus comprises a lower 
board or metal slab ¢ and an upper or slab k, The lower 


oe 


board 7 is connected by rods / with a crosshead m, in the centre 


Fig.1. 
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of which is a nut through which a screw shaft n works. This 
shaft is fitted with a handwheel p and carries at its lower part the 
cover h; and the upper board &, and is attached at its upper end to 
a swivel g suspended from a pulley”. When it is required to 
wring the clothes, which during the washing process are contained 
between the boards, the handwheel p is turned and the lower board 
i is thereby caused to rise towards the upper board &, and when it 
has been raised sufficiently to wring the clothes the whole appa- 
ratus comprising the squeezing rods J, crosshead m, shaft n, 
and cover h, is raised by means of the pulley tackle, so that the 
clothes are lifted out of the washing machine and can be plunged 
into the rinsing tub. Fig. 2 shows the washing machine without 
the wringing apparatus, but combined with a drying chamber. 
An additional closed chamber c! with vertical tube d! is provided 
in connection with the drying chamber. From the chamber c! 
a pipe « is carried up to a height above the water level in the 
copper and then down to the coil or tubular radiator t, the return 
“8 u of which is connected with the body of the copper a little 
elow the upper ends of the side pipes e. When the water in the 
copper is boiling, circulation of the water through the radiator t is 
maintained and the drying chamber is therefore kept well heated. 
The drying chamber is quadrangular, and is closed on three sides, 
the fourth side being normally closed by vertical boards w attached 
to the clothes-horses z, The horses are arranged to be drawn out 
by means of handlesz; for this purpose they are suspended by 
arms fitted with anti-friction wheels running on rails y. (Sealed 
November 16, 1888). 
MISCELLANEOUS. 


12,592. C.E. Hearson, London. Improvements in 
and Connected with the Vaporisation of Volatile 




















gines. and Apparatus or Arrangements for those 
r {lld. 6 Figs.] September 16, 1887.—The tubes 
g, h, “having been heated by combustion of spirit in the cup Ul, 
communication between the reservoir a and chamber fis opened 
by turning the cock d. The liquid then passes from the vessel a 
into the vessel c, thence by pines b?, 3, and passage b6 and 
channels h5 into the chamber/, where the liquid is converted into 
vapour, a portion of which issues from the orifice p5 and passes 
into be ¢ carrying air with it. A portion of the mixture 
thus formed is conveyed by a pipe s' to a nozzle at the firing port 
of the engine, and when ignited vonstitutes the “‘ firing light” by 
which the explosive mixture in the engine cylinder a, ee 
remainder of the mixture passes into the chamber 0, whence it 
issues. in jets, ahd being ignited sustains the heat required in 
the vaporising chamber, In order to start working it is now 
only necessary to turn the engine flywheel round twice. At the 
first turn the air in the chamber ft above the piston u is drawn 
through the pipe v into the engine cylinder by the suction of the 
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engine piston. A partial vacuum being thus formed above the 
piston u, itis caused to rise so as to allow vapour to pass past 
the valve jinto the carburetting chamber ¢, where it is mixed with 
air entering through pipe z and between the loosely fitting piston 
u and the sides of the chamber. On turning the engine flywheel 
a second time the explosive charge is drawn into the engine 
cylinder and fired. Inthe modification shown in Fig. 2, the tubes 
la, 1b constitute the ig een = chamber which is supplied with 
liquid by pipe 2; 8 is the mixing tube; 4 is the nozzle for the 
firing jet ; and 5 is the nozzle for the relighting jet. The vapour 
is conveyed to the engine by pipe 7. In Fig. 3, 10 is the annular 
vaporising chamber ; 11 a tube for firing the engine charge ; 12 a 
pipe supplying liquid to vaporising chamber whence the vapour 
passes by pipe 19 into mixing tube 13. Projections 10a serve to 
absorb heat from the flames issuing from chamber 14 and conduct 
it to - liquid in the vaporising chamber. ( September 28, 
1888 


7207. G.W. Brown, West Newbury, Mass., U.S.A. 
Improvements in Lubricators. (8d. 3 Figs.) May 15, 
1888.—This invention relates to an improved lubricator for bear- 
ings of shafting, &c,, in which the flow of oil is regulated by the 
temperature of the bearing, so that a given increase in the tem- 
perature of the bearing will cause an increased flow of oil from the 
lubricator, while a corresponding decrease in the temperature 
will check or decrease the flow. Between the oil reservoir and 
the bearing b is provided a thermostatic bar d! composed of two 
ie id of different metals, such as steel and brass, each strip 
having a different rate of expansion and contraction from 
that .of the other. The lower end of the bar is fixed to any 
suitable support, and its upper or free end carries a valve 
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d which bears on the delivering end of the oil conduit and 
is separated therefrom to allow of the passage of the oil by 
the flexure of the bar d' whenever the temperature of the 
bearing is sufficiently increased to or ge the metals of the 
arm. In the figure the valve end of the oil conduit is shown in 
the form of a hollow screw /, access being provided for the oil 
into the bore of the same through lateral holes. The screw f ma 

be adjusted to compensate for any variations in the normal posi- 
tion of the arm d' and insure proper contact of the valve with 
its seat when the arm is not bent from its normal position. When 
the shaft is not running the screw f may be turned so as to cause 
peo “age to entirely stop the flow of the oil. (Sealed August 24, 





UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United tes of America from 1847 to the present time, and 
peter mer of ~ t law — the von onage} may be 
street, Strand, 


Woop Purr ManvracturE IN SwEDEN.—The wood 
pulp indus in Sweden is attracting more and more 
attention, and English capital is at present being engaged 
inthis as in other industrial undertakings in this country. 
The Bergvik och Alauya Aktiebolag has a minimum 
capital of 300,000J. in shares of 1000/., and has been formed 
for the purpose of taking over the ; , and 
Djupsvik sawmills and the Bergvik wood pulp manufac- 
tory ; the new company will go in for farming, sawmills, 
manufacture of paper and wood pulp, and what other in- 
dustrial and commercial business that may be deemed 
expedient. The new Stjerne Aktiebolag has also been 
formed for the purpose of mearting w pulp manufac- 
ture, its capital ranging between 300,000 kr. and 600,000kr., 











Liquid ees: and the Utilisation of the 
Vapour thereof for Actuating Motive Power En- 


in shares of 1000 kr, 
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LIGHTNING FLASHES. 
THE controversy which has raged round the 


es of lightning flashes during the past year 
lends a special interest to any matters tending 
to increase our knowledge of their nature or 
appearance. Our senses have always told us that 


lightning flashes were zigzagged, and artists, whose 
business it is to observe nature very closely, have 


often portrayed them in that form. But photo- 
graphy has completely contradicted the evidence of 
our senses, and has shown that when our optical 
organs carry the sensation of forked lightning to the 
brain, they are like a blundering servant delivering 
a distorted message. The photographic film, with 
its infinitely rapid action, tells a very different tale, 





! 


and “plays havoc not only with our preconceived 
notions, but with a good deal of theory which was 
called scientific. For a year or two past many 
observers have been endeavouring to get pictures 
of lightning discharges with more or less success, 
and at the commencement of this summer the 
Meteorological Society published an appeal asking 


that copies of photographs might be sent to them 
in order that the knowledge thus obtained might 
be classified and rendered available to that portion 
of the scientific public interested in such matters. 
They also gave some instructions as to the best 
course to be followed, and pointed out that some 
of the effects already obtained, and .which were 
quite unexpected, might, be the result of internal 
reflections in doublet photographic Jenses and also 





by double reflection in the glass plate carrying 
the film. Such inconvenient reflections have been 
proved to exist when photographing the sun, and 
it is quite possible that a lightning flash may give 
rise to them. They also suggested that shaking of 
the camera might be the cause of certain irregu- 
larities that were found, but it is scarcely possible 
that this can be the case, seeing that Mr. Wims- 
hurst has obtained a perfect picture of a spark from 
an influence machine on a plate rotating at 2000 
revolutions per minute. 

The request of the Meteorological Society has 
borne fruit in other countries besides our own, 
and already many curious forms of lightning have 
been made to leave permanent records of their 
appearance. The annexed engravings, prepared 
from some highly successful photographs taken this 
last summer in America, show that not only isa 
lightning flash very different from what it appears, 
but that it assumes widely various forms. These 
illustrations, which formed part of a paper read by 
Mr. Moses Greeley Parker, M.D., of Lowell, Mass., 
U.8.A., before the Electric Club, New York, are 
distinctly typical; each presents features not shown 
by the others, while at the same time they are all 
alike in providing evidence of a twisting or rotating 
progress of the current. In Figs. 1, 3, and 5 the 
discharge resembles a loosely twisted rope; the lay 
is not always the same, for although it is usually 
from left to right it is sometimes from right to left. 
In all cases there is an irregular, twisting, rotary 
motion, with a tendency to throw off branches, and 
finally to divide as the earth is reached. 

The Committee of the Royal Meteorological 
Society gave the following names or definitions to 
lightning flashes: (1) Stream; (2) sinuous; (3) 
ramified ; (4) meandering ; (5) beaded or chap- 
letted ; and (6) ribbon. There is no example of 
stream lightning in the engravings, but the forms 
shown in Figs. 3, 4, and 5 all answer more or less to 
the description of sinuous, ramified, and meander- 
ing. In the centre of Fig. 3, and at the end of 
Fig. 4, there are beaded portions, and in connection 
with these there was pointed out by Dr. Parker 
avery interesting feature, which was probably clearer 
in the original photographs than in the reproduc- 
tions ; that is, that the rotary motion of the current 
before entering the bead was in one direction, and 
immediately afterwards it was in the opposite 
direction, plainly indicating that the motion some- 
times changes in the bead. The explanation of this 
bright point probably is that the flash doubles 
back at that point at right angles to the plane of 
the paper, and thus is seen partly superposed on 
itself, giving an increased brilliancy at that point. 
A capital example of ribbon lightning is given in 
Fig. 2, Here we have the representation of a 
flat flash curled up like a shaving from a carpenter’s 
plane. At the left-hand end this appearance is very 
clear ; about one-third of the length towards the 
right there is a bright edge showing, and at this 

oint the twist is reversed. Further along the curl 
is pulled out straight, and then again resumes its 
twisting. The flash in Fig. 5 is wonderfully rami- 
fied, and probably represents several successive 
discharges. It would seem as if the electricity had 
experienced very great resistance, and had been 
constantly trying to discover fresh paths for itself. 
What becomes of the streams which break away from 
the parent stem, and then are lost? Or is it that 
the discharge is really upwards and these twigs repre- 
sent the electricity draining out of the surrounding 
air and hurrying to join the main stream like 
rills gathering into a brook? A curious fact, show- 
ing that a discharge may take place upwards, was 
contributed to the discussion of the paper by Mr. 
C. J. H. Woodbury, who related how he saw a 
factory chimney struck. It was 100 ft. high, and a 
rift was taken from the outer shell from a point 
18 in. from the ground to just below the open cap. 
The bricks went upwards at an angle of 45 deg. to 
such a height that in falling they pierced the 4in. 
of plank covering the roof like so much shot. 
Another block of the brickwork from the same 
crevice was thrown at about right angles to it, 
nearly horizontally. The latter block might have 
been deflected in leaving its bed, but if not it-would 
seem as if it had been acted upon both by an up- 
ward and a downward current at the same time. 
There must certainly have been an enormous up- 
ward pressure to fling the bricks skyward as if out 
of a mortar. 

In the present state of our knowledge we can do 
little more than reproduce the records. of these 
flashes, We know so little about them that theo- 
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rising is a dangerous process, and we must be 
content for a time to collect facts, trusting that 
further information will throw greater light on this 
subject. We have amarvellous agent in the photo- 
graphic film, one whose eye experiences no start, 
however sudden the flash, and which can note the 
progress of the discharge, no matter what its speed. 








THE CENTRAL INSTITUTION OF THE 
CITY AND GUILDS OF LONDON 
TECHNICAL INSTITUTE.—No. VI. 

By G. W. pe Tunzetmann, B.Sc. 
THE CHEMICAL DEPARTMENT. 

TuE Chemical Department, which is under the 
direction of Professor H. E. Armstrong, Ph. D., 
F.R.8., serves, like the other departments, a 
double purpose : that of training specialists, namely, 
chemical engineers; and that of giving instruction 
in chemistry to students of the other departments, 
who have no intention of becoming chemists, but 
to whom a knowledge of the subject is likely to 
be of great value. 

From the time when Professor Armstrong, to- 
gether with Professor Ayrton, was first engaged by 
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the Guilds Institute to conduct the classes out of 
which sprang the present Finsbury Technical Col- 
lege, he has been steadfastly endeavouring to solve 
the very difficult problem of devising a course of 
instruction in chemistry suitable for non-chemists, 
and more particularly for engineering students, 
w ho can devote but a limited time to the study of 
the subject and whose requirements are necessarily 
of a special character. Such students obviously 
cannot become competent chemists, but it is of 
great importance to them that they should learn 
the chief chemical facts bearing on the practice of 
their profession, and especially that they should 
acquire the power of utilising their knowledge 
when occasion requires. 

In the first year’s course, which is attended by all 
matriculated students of the Institution, the student 
is therefore set to work to make experiments with 
the object of solving certain definite problems. 
Professor Armstrong has kindly furnished the 
writer with the following examples of problems set 
to the first-year students, and which they are 
required to think out and investigate practically 
with the aid of a printed paper of instructions, 
which is advisedly made as bare as possible in order 
to lead them to find out for themselves, or inquire 
from the professor or his assistants, how to set to 
work, 

A student is told, for example, to determine the 
nature of the change involved in the rusting of iron. 
Instead of merely watching the iron rust, he allows 
a weighed quantity of iron turnings to rust and 
ascertains their weight at intervals ; he is thus led 
to discover that the iron increases in weight ; that 
is to say, that the rusting is due to something be- 


something come from? The iron only rusts on ex- 
posure to the air, he therefore suspends iron bor- 
ings in a jar full of air over water and soon notices 
that as the iron rusts the air diminishes in bulk. 
After a time, however, when about one-fifth has 
been removed, no further change takes place, and 
the iron ceases to rust. The discovery is thus 
made that the air is concerned in the rusting of 
iron, but apparently not the air as a whole, bus 
some constituent present to the extent of about 
one-fifth. This leads to further experiments with 
substances which change in the air, and ultimately 
the composition of the air is determined : it is found 
to consist of oxygen and nitrogen, and it is further 
found that the oxygen is the active constituent. 
Another exercise consists in determining the 
composition of chalk. Previous experiments having 
shown that much is learnt about the composition 
of substances by studying changes in which they 
are concerned, the student is told to study some 
familiar change in which chalk is concerned. It 
is well known that chalk is converted into lime 
on burning, so he makes lime ina scientific manner 
by heating a weighed quantity of chalk, and he 
finds that the lime weighs less than the chalk ; in 











coming affixed to the iron. But where does this 


other words, that chalk is lime plus something, 


eareful description of the manner in which the experi- 


ment has been done, of your observations, and the 
result or results obtained, and of the bearing of your obser- 
vation and the result or results obtained on the problem 
which you are en in solving. Be especially on your 
ag against drawing conclusions which are not justified 

y the result of the experiment; but, on the other hand, 
endeavour to extract as much information as possible from 
the experiment. 

1. Burn a piece of dry phosphorus in a confined volume 
of air, i.¢., ina stout Florence flask closed by a caout- 
chouc stopper. Afterwards withdraw the stopper under 
water, again insert it when water ceases to enter and 
measure the amount of water sucked in. Afterwards 
determine the capacity of the flask by filling it with 
water and measuring this water. 

N.B.—The first part of the experiment requires care and 
must be done under direction. : 

2. Allow a stitk of phosphorus lashed to a piece of 
stout wire to remain for some hours in contact with a 
known volume of air confined over water in a graduated 
cylinder. After noting the volume of the residual gas, 
introduce a burning taper or wooden splinter into it. 

N.B.—The residual gas is called nitrogen. ; 

3. Burn a piece of phosphorus in a current of air 
in a tube loosely ed with asbestos. Weigh the tube, 
&c., before and the experiment. f é 

4, Repeat Experiment 2 with iron borings moistened 
with ammonium chloride solution. Preserve the residual 





a8. 
: 5. Suspend a magnet from one arm of a balance 
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which is given off when it is strongly heated. To 
catch this something, if possible, the chalk is very 
strongly heated in an iron tube, and it is found that 
a gas is given off, which may be called ‘‘ chalk gas.” 
He then examines and compares chalk and lime, 
and finds, among other things, that the former is 
almost insoluble in water, and the latter moderately 
soluble ; in preparing a solution of lime, he notes 
accidentally that the lime water becomes turbid on 
exposure to air, and following up this clue, he dis- 
covers that as time goes on, a considerable amount 
of white solid separates ; this on examination proves 
to be chalk, and it is hence inferred that ‘‘chalk gas” 
is present in the air. It is soon proved that the 
oxygen and nitrogen of air do not affect the lime 
water, and the question arises, What is the origin 
of the ‘‘ chalk gas” in the air? The student is urged 
to reflect on the changes going on in the air which 
might furnish such a gas, and thus to consider what 
becomes of the various combustibles which are con- 
sumed daily in such large quantities. Studying the 
combustion of carbonaceous substances, he soon 
discovers cr ge is formed having all the pro- 
perties of ‘* as;” and in making this dis- 
covery he also finds that chalk contains, besides 
lime, oxygen and carbon. 

An example of such a paper of instructions as 
has been referred to is given below as a further 
illustration of the method of instruction adopted. 
This particular paper was published in an essay 
read by Professor Armstrong at the Health Exhi- 
bition ; since then he has considerably altered and 
improved his course. 

Problem; To Determine the Composition of Air. 
_ N.B.—Immediately after performing each experiment 
indicated in this and subsequent papers, write down a 
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having dipped it into finely divided iron, place weights 
in the opposite pan, and when the balance is in equili- 
brium, set fire to the iron. 

6. Pass a current of dry air through a moderately 
heated tube containing copper.. Weigh the tube before 
and after the experiment ; also note the alteration in the 
appearance of the copper. 

7. Strongly heat in a dry test tube the red substance 
obtained by page mercury in contact with air.* At 
intervals plunge a glowing splinter of wood into the tube. 
Afterw note the appearance of the sides of the tube. 
(Before performing this experiment ask for directions. ) 

N.B.—The gas obtained in this experiment is named 


oxygen. 2 3 

% Heat a mixture of manganese dioxide and potas- 
sium chlorate in a dry test tube, and at intervals plunge 
a glowing splinter into the tube. This experiment is to 
acquaint you with an easy method of preparing oxygen 
in quantity. c 
Pe tia rita as in Renevinent 8 and add > » 

@ nitrogen from Experiment sufficient quantity 
make up the bulk to that of the air taken for the latter 
experiment, Test the mixture with a burning taper or 
splinter. 

10. Dissolve copper in nitric acid and collect the 
escaping gas (nitric oxide) ; add some of it to oxygen and 


some of it to air. 

11. Fill a large flask provided with a well-fitting 
caoutchouc stopper and delivery tube with ordinary tap 
water and gradually heat the water to the boiling point ; 
collect the gas which is given off in a small cylinder and 
add nitric oxide to it. Also collect a sufficient quantit 
in a narrow graduated cylinder and treat it as in Experi- 
ment 2, 

Professor Armstrong contends that in this man- 
ner it is possible to develop precisely those faculties 
which it is all important that an engineer should 
possess, : , ‘ 

In practice considerable difficulty is experienced 
in carrying out the method, owing to the fact that 


* Red lead is now always used 
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the majority of the students who attend the Insti- 
tution appear to have become unfitted by their 
previous school training to work on such lines : the 
majority are distinctly very unwilling to think, and 
resent being asked to think, although perfectly 
willing to do any number of purely mechanical 
exercises. Another difficulty arises from the almost 
entire absence of manipulative skill such as is re- 
quired in performing quantitative chemical exer- 
cises. There is no doubt great opportunity for the 
schoolmaster to provide students better qualified 
than the present race to take advantage of the 
special instruction afforded at technical colleges. 

Our engravings on page 606 represent two of the 
principal chemical laboratories, Fig. 17 showing 
that in which the junior students work, and Fig. 18 
the chief research laboratory for chemical students. 
A special feature in both laboratories is the draught 
hood on the bench at which the student works ; 
this is particularly well shown in the drawing of 
the advanced laboratory. The hood is connected 
by an underground flue with a shaft at the top 
of which is a fan 6 ft. in diameter, worked from 
the pulley shown in the drawing, this pulley 
being driven by rope gearing from an engine in 
the basement. All small operations involving the 
production of corrosive and unpleasant fumes are 
performed under these hoods. The shelves for 
the reagent bottles are at the sides of the hood; 
the posts are perforated in the manner shown, the 
perforations being faced with a brass \/-holed plate, 
in order to receive brass filter rings and iron rings 
for holding vessels over the gas flame within the 
hood. In the research laboratory large draught 
chambers are provided at the end of the room, in 
which larger operations can be carried on ; in these 
several improvements have been introduced by Pro- 
fessor Armstrong. Thus a squeegee—a flat piece 
of board covered with carpet felt—is fixed against 
the glass sash so that whatever its position there is 
no opening between the rail at the top of the closet 
and the glass sash. . Instead of the usual square 
opening at the back of the closet into the flue, an 
iron plate is fixed so as to form an opening extend- 
ing entirely across the closet, thus effecting an even 
distribution of the pull into the flue. A very com- 
plete account of the novel features in the various 
fittings has been given by Mr. E. C, Robins, the 
architect, in his well-known book on “ Technical 
Colleges.” 

The general arrangement of these and the various 
smaller chemical laboratories are shown in the two 
plans, Figs. 15 and 16, on the opposite page. 

The first year’s course of instruction is mainly in 
the laboratory and tutorial, and after passing 
through it a student should have gained a practical 
acquaintance with the fundamental principles and 
methods involved in the study of chemistry. 

During the second year the students attend a 
systematic course of lectures, and by means of their 
work in the laboratory they obtain a more intimate 
knowledge of chemical materials, and become 
acquainted with the more important analytical 
methods (mainly quantitative). The artificial dis- 
tinction usually made between organic and inor- 
ganic chemistry is not recognised by Professor Arm- 
strong, and both subjects are dealt with as occasion 
requires. 

During the third year the students who are 
making chemistry their principal study devote 
themselves entirely to the work of the chemical 
department. They are encouraged to undertake 
independent researches, and gain further practice 
in chemical analysis. They also receive instruction 
in crystallography and various methods of physico- 
chemical inquiry, and attend one or more special 
courses on applied chemistry. 

In concluding this series the writer has to ac- 
knowledge the kind co-operation of the professors 
of the Institution, without which it would have 
been quite impossible for him to have given any- 
thing like so complete an account of this important 
Technical College, various portions of which have 
already served as models for the foundation of 
institutions with similar aims both at home and 
abroad. 


ENGLISH AND AMERICAN BRIDGES. 
No. III. 
By T. Cuaxton Fivier, M. Inst. C.E. 

16. In reviewing the American practice of bridge 
construction, as exemplified in the modern speci- 
fication reproduced in ENGINEERING (see page 568 
ante and page 6165 seq.), our object just now is to 





consider the provision that it makes for the due 
stability of the bridge, in face of the natural ten- 
dency of the competitive system towards economy. 
With this view we have already gone through the 
external forces which are provided for; and we 
have noticed that in calculating the internal stresses 
arising from the live load, a large allowance is made 
for a certain dynamic increment of stress, called 
“impact,” over and above the static stress as it 
used to be calculated. Therefore, in coming now 
to consider the unit stress allowed by the specifica- 
tion, we are not surprised to find that the values 
given for wrought-iron bars and _plates—Yiz., 
15,000 lb, and 14,000 lb. per square inch—are con- 
siderably higher than would be adopted under the 
old rules, which make no allowance for ‘‘impact” 
in calculating the internal stress. 

In some American specifications the unit stress is 
varied in different members according to the extent 
of the stress variation; but we have already re- 
marked that the same object may be achieyéd with 
a constant unit stress, by means of an ‘‘ impact” 
formula, while the latter may be arranged so as to 


‘include a further allowance for the plunging of the 


engine and the momentum of unbalanced Fey &c. 

The formula before us is probably intended to fulfil 
all these purposes, and its results may be studied 
in the examples worked out in the specification,’ 

Comparing the working stress with the ultimate 
strength of wrought iron in tension, as fixed by the 
tests prescribed in the later clauses, we find the 
factor of safety to be, in round numbers, as 
follows : 

a. In the language of the old rule, which recog- 
nises neither impact nor fatigue, the factor of 
safety in the above-named examples (or in an 
ordinary railway bridges built by this rule) wi 
vary from 4 to 7, according to the ratio of the live 
to the dead load. But in the case of a girder rs 
ing a dead load only, the factor of safety will be only 
3.3 to 3.5. For the effect of this ‘* impact” for- 
mula is very much the same as though two factors of 
safety were taken under the old rule, one for the 
dead load and another higher one for the live load ; 
the latter, however, being uated according to 
the suddenness with which the live stress is applied. 

b. If we assume that the ultimate strength of the 
material is undiminished by fatigue, and if we admit, 
on the other hand, that the augmented internal 
stress, represented by the impact formula, has a 
real existence, then the real factor of safety will be 
the same in all cases alike, being always equal to 
3.3, or from that to 3.5, which no doubt represents 
the intended ratio of safety. 

17. As regards the compression members, it will 
be seen that the unit stress is reduced in long 
struts by a rule adapted from Rankine’s formula. 
The neglect of this rule appears to have led to 
several bridge failures in Europe ; but in America 
the rule seems to be almost universally applied to 
all compression members. 

Of course, Rankine’s formula recognises only one 
kind of buckling, viz., a flexure of the whole 
column, and makes no allowance for secondary 
flexure or wrinkling of the constituent plates. If, 
therefore, the rule were consulted alone, it would 
show that the strength per square inch increases 
with the radius of gyration; and the most eco- 
nomical strut would be one having the widest 
possible section and the thinnest possible plates. 
It is remarkable that the use of the rule has not 
tended in this direction under the stimulus of 
competition ; indeed, as compared with English 
practice, the preference of American engineers 
seems rather to be in favour of a small diameter of 
strut, and a comparatively solid thickness of metal ; 
and this helps very much to produce that light and 
cobwebby appearance which is so noticeable in the 
American truss. For example, the hollow box- 
shaped posts of the Ohio truss, as seen in elevation, 
have a height of 50 ft. and a diameter of only about 
11 in. ;* while it is certain that so far as Rankine’s 
rule is concerned, the maker could easily have saved 
metal by adopting a larger diameter and thinner 
plates. But American engineers are in the habit 
of checking this rule by direct experiments upon 
full-sized bridge columns; and the series of tests 
made by the Cincinnati Railway Company show that 
the preference for a moderate diameter is, in many 
cases, aright one, and that with such proportions 
they get a much higher strength per square inch 
than was obtained by Hodgkinson’s experiments 
with wider and thinner proportions of cell. 


It is hardly necessary to remark that the case 
would be greatly altered if the post were intended 
to act as a girder, and to resist in this way the impact 
of a colliding train. Of course, a long column 
always requires to have a certain transverse stiff- 
ness to resist bending stress; indeed, it may be 
shown that the strength of a column per square 
inch is not a quantity that is capriciously governed 
by its proportions, but is rationally determined by 
the augmented internal stress (on the concave side) 
due to a measurable bending which arises from 
known physical causes.* But in a post of ordinary 
proportions the bending stress that accompanies its 
proper load is small in comparison with that load ; 
and if we now suppose it to be reinforced by a 
heavy lateral blow, the post will not only have to 
resist the bending stress due to that lateral force, 
but also an increased bending stress due to its own 

roper load acting upon a column which is already 
nt under the lateral force. 

It is evident, therefore, that if we are really 
going to design the post with sufficient strength to 
meet the impact of a derailed train, as well as to 
perform its own proper duty as a strut, the theory 
of long columns will have to be recast ; and there 
would be no great difficulty in doing it if we could 
only make up our minds as to what we really want. 
The contingency that a train may run off the rails 
as it approaches a bridge is no doubt a real one ; 
but are we going to provide for it by fortifying all 
the web members of a lattice girder until they 
constitute an impregnable barricade, or can we 
meet it by protecting the bridge in some other 
way from the attacks of straying trains ? 

18. The last clause that we need to consider 
here is one relating to certain members which are 
subject to the combined stress of load and wind ; 
and for such cases the specification appears to 
permit a still higher (tensile) stress of 17,000 Ib. 
and 18,000 lb. per square inch. 

In comparing these figures with English practice, 
we must of course remember that the calculated 
stress in the member, so far as it arises from the 
train load, has been already augmented by allow- 
ances for dynamic action in the lateral, the longitu- 
dinal, and the vertical direction ; but it is not quite 
clear whether the wind pressufe has also been aug- 
mented to include the dynamic effect of a sudden 
gust, or whether it is assumed to be a dead uniform 

oad. 


Moreover, this question svggests another ; for if 
the wind pressure is taken as a dead load (uni- 
form throughout the span), the calculated stress in 
the wind diagonals at the centre of the span would 
only amount to zero ; and this would add one more 
to the list of cases in which we have already found a 
stress that is theoretically nothing, but which can- 
not be safely met by a bar with a vanishing sectional 
area. 

19. In proceeding now to review the provisions 
of this specification, it is no part of our object to 
compare it with any other specification ; but taking 
it as a fair example of American practice, we may 
legitimately seek to discover where the rules differ 
from the practice of English engineers. 

In the first place, we must admit that it repre- 
sents an advanced stage of modern bridge theory ; 
and as compared with English rules, the calcula- 
tions are worked out in a remarkably complete and 
detailed manner ; and they take account of several 
matters which we sometimes neglect altogether, or 
rather which we prefer to deal with by more em- 
pirical methods. 

But the practice of an English engineer is gene- 
rally better than his theory, in which indeed he does 
not profess to have an unfaltering faith. He may 
be willing to subscribe to all the thirty-nine 
articles of mechanical science, and yet he will 
hardly be content to rely entirely upon any set of 
rules that can be propounded at present. He im- 
plicitly admits the usefulness of the rules, for he 
actually uses them to calculate the required strength 
of each member ; but when he has done it, he very 
often disregards the calculation, and prefers to be 
guided by certain vague and unwritten reasons 
which present themselves in some shadowy form to 
his own mind. 

In doing so, it must be confessed that he is very 
often right, and that he is always illogical ; for if 
his procedure in any particular case is not wholly 
unreasonable, there must be some reason for it ; 
and if the reason can be stated at all, it should 
form part of the principles by which his practice is 





* The post is stayed, however, at the middle of its 








height, 


* This has been shown by the author in *‘ Bridge Con- 





struction,” Chapter X. 
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guided. If, then, we have any valid grounds for 
distrusting such a set of theoretical rules, it seems 
incumbent upon us to try and hunt them out, and 
any description of them, however imperfect, will 
be better than none at all. 

20. As we do not believe that bridges are knocked 
down by spiritual agencies, the defects of mecha- 
nical theory, if any, must be looked for either in 
our measurement of the external physical forces, 
or the resulting internal stresses, or in our eati- 
mate of the strength of materials. On all these 
points it is possible that our information may be 
somewhat at fault, and to cover any error that may 
thus arise in our calculations, we make use of the 
factor of safety, an expedient which does not belong 
to exact mechanical science, but'is called in as a 
trustworthy practical auxiliary to insure the object 
implied in its name. For the most that mechanical 
theory can do is to indicate the forces or stresses 
that would break the bridge ; and in ‘applying that 
information so as to avoid the ‘breaking of the 
bridge,"we are supposed to rely upon ‘the factor of 
safety. We shall perhaps discover that here it is 
possible to entertain a confidence’ which would be 
quite misplaced, and as the factor occupies so im- 
portant a position it certainly demands our atten- 
tion as much as anything else. 

21. Let us then carefully consider what are the 
duties commonly allotted to the factor of safety, 
and how it fulfils them. We have already implied 
that it is intrusted with two distinct duties—first, 
to make up for certain errors in the calculations 
(which may be more or less serious according to the 
completeness of our methods), and then, beyond 











(For Description, see Page 600.) 


that, to provide a certain margin or reserve of 
strength sufficient to insure the safety of the 
bridge. 

For example, in calculating the stresses and 
strengths by the old rules, we adopted a large 
factor of safety, generally about 4, but often 
amounting te 5, 6, or even 7. In doing so it can 
hardly be contended that we believed our calcula- 
tions to be wrong by as much as 500 or 600 per 
cent., although the old rules were certainly inaccu- 
rate at some points. On the other hand, it cannot 
be supposed that the figure was chosen with the 
belief that our calculations were perfectly accurate, 
and with the intention of making everything five or 
six times as strong as it need be. The one assump- 
tion would be as absurd as the other, and therefore 
it would certainly seem that we expected the factor 
to perform both of the duties that we have described 
above, without defining their individual limits. 

Let it be supposed that the load and the wind 
pressure per square foot have been fully and 
accurately estimated, then after. calculating the 
stresses by the old rules, and after reducing the 
estimated strength per square inch in long struts 
liable to buckling, we shall have the following items 
to provide against : 

Class I1.—Possible diminution of strength per 
square inch, due to— 

a. Defects of material or of workmanship. 

b. The supposed effects of fatigue, if any. Under 
this class we may include the duty of keeping the 
stress within the elastic limit, whenever that may 
be considered desirable or necessary. 

Class [I.—Possible increase in the calculated 











stress arising from the known external forces, and 
due to— 

c. Local inequalities of a stress which is assumed 
to be uniform over the section, as in the case of 
rivetted joints, &c. 

d, Impact, or dynamic action of the live load. 

e. Dynamic action of wind in sudden gusts. 

Class III.—Minor stresses which are either in- 
calculable, or are due to external forces that have 
been neglected in the calculation, such as— 

f. Initial stress in any direction caused by the 
first adjustment and erection of the ironwork. 

g. Lateral pressure or impact of the wheel-flanges 
against the rails, 

h. Longitudinal forces developed by the applica- 
tion of motive power or of brakes to the train. 

i, Transverse shearing force due to unequal in- 
cidence of the wind pressure. 

k. Neglected effects of temperature (in any direc- 
tion), whether due to sun’s rays, friction of roller 
bearings, or other causes. 

m. Stresses due to neglected atmospheric causes, 
such as the swelling of a timber platform in wet 
weather.* 

In addition to these deficiencies of theory, we 
have also to provide for : 

Class IV.—A positive margin or surplus of 
strength for the purposes of 

n. Insuring the stability of the bridge, and 

o. Resisting the mere effects of time, as in oxida- 
tion, &e. 

* On one occasion the author found this to produce 
a very considerable and measurable stress in the ironwork 
of a girder, 
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applied with a due regard to the purpose for which 
it is wanted, and if we have to define that purpose 
we must begin with the bridge instead of begin- 
ning with the load and the wind pressure. The bridge 
must have the capacity of resisting every distor- 
tion that could injure it, even if some of the possible 
distortions are not producible by any of the known 
forces. With this object we always design the 
bridge as a ‘‘ perfectly braced” structure ; and if 
there are no superfluous parts every member will 
have the duty of resisting distortion of the bridge 
in some definite direction, i.e., a distortion pro- 
ducible by some conceivable force applied at some 
conceivable point in the structure ; and if there is 
strength to spare to resist such a force, distortion 
will be resisted, 

When the distortion in question is one that is 
producible by the load or the wind pressure, it will 
be prevented if the strength is sufficient to resist a 
force greater than the known force—the difference 
being the margin of safety. 

When the distortion is one that is not directly 
producible by the load or the wind pressure, the 
strength must again be sufficient to resist a con- 
ceived force greater than the known force, which is 
now zero. The force so conceived is, in fact, the 
new term that is wanted, and its empirical magni- 
tude. will be the measure of the empirical margin of 
safety. 

To sum up this very simple matter, we may say 
that, if a safe bridge is understood to be one that 
will not tumble down under the ordinary conditions 
of working, then safety cannot always be insured 
by the factor of safety. The deficiencies of that 
empirical expedient are generally made good by 
arbitrary methods ; but if safety is to be insured 
by any set of rules, the rules must be so drawn as 
to include the new term; and if steadiness is to be 
insured, as well as safety, the rules should also 
specify the application of the new term to struc- 
tures that are in stable equilibrium. 





PUNCHING AND SHEARING MACHINE. 

Tue very fine punching and shearing machine which 
we illustrate on page 593, was made by Messrs. 
Robert Harvey and Co., Park Grove Iron Works, 
Sussex-street, Glasgow. It has a punching gap 33 in. 
deep, and a shearing gap 24 in. deep, and it weighs 
about 45 tons, its dimensions being: Length 16 ft. 
6 in., width 5 ft., and height 12 ft. The machine 
is driven by an independent engine which is attached 
to it, and has a cylinder 14 in. in diameter by 14 in. 
stroke, This engine transmits its motion through 
double-geared wheels of 34 in. and 44 in. pitch to the 
eccentrics which work the jaws, the ratio of the gear- 
ing being 1 : 104 and 1 : 224, according as the work to 
be done is light or heavy. 

The machire was thoroughiy tested at the works, 
and dealt with the specified sections with ease with 
only 30 lb, steam pressure, At the punching end the 
following tests were made : 


A hole 2 in, in diameter through 2 in. plate 
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At the shearing end the machine readily cut 14 in. 

steel plates, and sections of hammered iron 12 in. 
by 2 in, 
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THE *“ BURMA.” 

On page 599 we give an engraving of the Burma, a 
steel paddle steamer, a very good model of which was 
exhibited at the Glasgow Exhibition. She was built 
by Messrs. R. Duncan and Co., of Port-Glasgow, and 
engined by Messrs. Rankin and Blackmore, of Greenock. 
This vessel was constructed to the order of the Irra- 
waddy Flotilla Company, Limited, of Rangoon ; and 
being built for river service is of very light scantling, 
so as to insure shallow draught. The following are 
the registered dimensions: Length, 249.9 ft. ; breadth, 
30.1 ft.; depth of hold, 8,85 ft. The tonnage is 
476.31 tons gross, and 345.37 ne: register. There is a 
light awning deck supported by stanchions, above 
which there is a galvanised sheet-iron roof. To 
strengthen the light shallow hull there are two longi- 
tudinal girders under deck, running to within 37 ft. 
of the stem and 32 ft. of the stern. These girders 
stand 2 ft. above the deck at amidships, and are 
gradually curved downwards towards the ends, finish- 
ing at a height of 6 in. above the top of the floors. The 
vessel is fitted with accommodation galleys, &c., for 
Europeans and natives. The engines, which, as 





stated, are by Rankin and Blackmore, are of the com- 
pound, jet-condensing, direct-acting, diagonal type of 
The cylinders are 34 in. and 
The paddles have 


paddle-wheel engines. 
57 iv. and the stroke is 54 in. 


boilers 9 ft. Sin. long by 12 ft. 4in. in diameter, 
having a heating surface of 2900 square feet. The work- 
ing pressure is 80 lb, to the square inch. ‘Ihe Irra- 
waddy Flotilla Company have a large fleet of steamers 
of this class for towing their cargo barges between 
Rangoon and Mandalay, whilst the vessels at the same 
time carry passengers and light freights. Each steamer 
takes two barges intow alongside. The usual up-river 
trip takes about five days, while the down river run is 
done in two days. 





THE LATE SIR WILLIAM PEARCE, 
BART., M.P 

WE regret to have to announce the death of Sir 
William Pearce, Bart., M.P., chairman of the Fair- 
field Shipbuilding and Engineering Company, Glasgow, 
and of several shipping companies. Sir William had 
been in indifferent health for a long time, but no 
danger was apprehended until the beginning of the 
present month, when the full ony of the situation 
was made patent by the intimation that he was suffer- 
ing from cardiac disease. He , igen grew weaker, 
notwithstanding occasional rallies, and died at his 
London residence at half past one o’clock on Tuesday 
morning. 

Sir William Pearce was probably the best-known 
shipbuilder in the kingdom, and belonged to the 
most widely renowned establishment in the world, for 
wherever steamers have sailed there has the name 
of Elder and Co. or Fairfield been known. The 
deceased baronet was born at Brompton, Kent, 
in the year 1835, so that he was only fifty-three 
years of age. He was trained from his youth as 
a naval architect, for while engaged in the office 
of the eminent shipwright, Oliver Lang, he was 
undergoing a training in Her Majesty’s dockyard at 
Chatham. Almost at the very outset of his career he 
demonstrated those qualities of keen business acumen, 
perseverance, courage, and decision, which enabled 
him in after years to effectually manage large esta- 
blishments, and which ultimately brought him so much 
success. The Admiralty authorities, recognising his 
capabilities, made him superintending officer’ in 
the construction of the first iron ships built for Her 
Majesty’s Navy, and in 1861 the building of the 
Achilles was under his guidance. His energy and 
desires, however, far exceeded the likelihood of 
promotion, and in 1863 he was appointed surveyor 
of Lloyd’s Registry in the Clyde district. Here he 
took the tide at the flood, for pone. reliance on the 
belief that the shipbuilding interest had then a great 
future before it, and that Clyde builders were destined 
to take the first place, he in 1863 accepted the appoint- 
ment of general manager in the shipbuilding establish- 
ment of Robert Napier and Son. This, one of the 
oldest firms on the Clyle, was then probably the most 
important in the district, and had become builders of 
Government vessels, tbe Black Prince, the first armour- 
clad constructed on the Clyde, having been launched 
from Napiers’ yard in 1862. Young Pearce, fresh 
from the Government dockyard, was therefore an 
acquisition. The principal Cunarders were then built 
by Napier too, but the vessels which brought out 
Pearce’s skill and gave him a prominent place amongst 
ship designers of the day, were the Periere and the 
Ville de Paris, built for the Compagnie Générale 
Transatlantique. These steamers for a time created 
quite a sensation by their speedy voyages on the 
Atlantic. After the lamented death of Mr. John Elder, 
in 1869, Pearce joined the late Messrs. John F. Ure and 
J. L. K. Jamieson, and the three carried on the firm of 
Messrs, John Elder and Co. Here still greater scope 
was afforded for energy. Elder had, by successive im- 
provements, rages the compound engine on an accept- 
able basis and its adoption was general. In shipbuild- 
ing, too, the firm had attained great celebrity and was 
still further destined to take a far higher place. With 
the perseverance and skill of Pearce at the head of the 
shipbuilding concern, and with the reflective and inven- 
tive genius of Mr. (now Dr.) A. C. Kirk, as engineering 
manager, for he had joined the establishment in 1870, 
good progress was made in the science as well as in the 
history of the firm. In 1877, Dr. Kirk, with Messrs. 
John and James Hamilton, became proprietors of 
Messrs. Napiers’ establishment, while in 1878, Messrs. 
Ure and Jamieson retired, leaving Sir William sole 
partner, which position he held till 1885. His energy 
was always made to correspond with the necessities of 
the case, and while under his sole and direct control 
the establishment prospered immensely, the vessels 
produced attaining eminently satisfactory results. To 
recount the A egpres of the firm, the successes attained, 
and the healthy competition they nurtured, would be 
practically to relate the eventful history of shipbuilding 
in those years, and that is inadvisable in this connec- 
tion. In 1885 the firm was converted into the Fair- 
field Shipbuilding and Engineering Company, Limited, 
the heads of the departments becoming shareholders. 
This change was almost rendered necessary, as Sir 
William had entered Parliament, so that no Govern- 
ment work could be secured by him as an individual. 


establishment, so that he might undertake the con- 
struction of guns for the Navy. This idea he had 
never given up, and to the last he cherished the 
hope of seeing a great arsenal on ground to the 
west of the yard. In the construction of fast 
steamers Sir William was very successful, the 
Umbria and Etruria being fit memorials of his 
skill. But he had not completed his work. To build 
a steamer to cross the Atlantic in five days—if not less 
—was his ambition ; and at the Exhibition recently 
held in Glasgow, he showed a model of a ship to accom- 
plish this feat. We have, in our articles on the Exhi- 
bition, dealt at length with this design, so that there is 
no need to refer further to the subject. 

To shipbuilding Sir William added shipowning. He 
projected or was largely interested in several lines, the 


Guion Company, the Pacific Mail Steamship Company, 
the Scottish Oriental Steamship Company, New Zea- 
In politics 


land Shipping Company, and many others. 
he was a Cunparnetien, and in 1880 unsuccessfully con- 
tested Glasgow. When Govan, the burgh in which 
the Fairfield establishment is situated, was made a 
constituency of itself, he became member, defeating 
his Liberal opponent, Mr. Bennett Burleigh, the 
famous war correspondent, by 155 votes, and in 1886 
he improved his majority to 362 votes. On the occasion 
of Her Majesty’s Jubilee his ability as a naval architect 
was justly rewarded by the honour of baronetcy being 
conferred on him, and in recognition of this distinc- 
tion he was entertained to a banquet by his con- 
stituents. Asa member of Parliament, Sir William 
rendered good service to the country, his knowledge 
and experience of technical subjects enabling him to 
take an impartant and intelligent part in discussions 
in the House and in Committees on Admiralty ad- 
ministration and other similar topics. Prior and sub- 
sequent to his entering Parliament, he served on 
various Royal Commissions. He was a member of the 
Commission on Tonnage in 1881, of the Royal Com- 
mission on Saving Life at.Sea, appointed in 1884; of 
the Pilotage Commission, and on the Navy Estimates 
Committees. The deceased leaves a widow and his 
title passes to his only son, who is a member of the 
English bar. 

At the monthly meeting of the thirty-second session 
of the Institution of Engineers and Shipbuilders, held 
in Glasgow, on Tuesday, Mr. James Mollison, one of 
the vice-presidents, as chairman, made reference to 
the death of Sir William Pearce, who was a most pro- 
minent and distinguished member. The hon. baronet, 
he said, was a conspicuous figure in the shipping 
world, and he was sure he expressed the sentiments of 
those present in saying that they deeply regretted his 
loss, which would be keenly felt over the whole pro- 
fession. Through his energy and enterprise he had 
done much to bring the Clyde as a shipbuilding and 
marine engineering port to its present high position. 
It was agreed, on the motion of the chairman, to 
embody in the minutes an expression of their feelings 
at Sir William’s demise, and a sympathy for Lady 
Pearce and the relatives. 





THE RECKENZAUN ELECTRIC TRAMCAR. 
In an article which appeared on page 529 of our forty- 
fourth volume, we gave an account of the condition 
of electric tramcar traction as it then was. Among 
other systems we described at considerable length, 
that of Mr. A. Reckénzaun, who was at that time in the 
United States, where there are now many cars equipped 
and driven according to the plans which he has de- 
vised. About six months ago Mr. Reckenzaun re- 
turned to England, and he has since had built to his 
designs an electric car which is just about to be 
shipped to Australia to run on the Sandhurst and 
emp tramway at Melbourne. This car we have 
had the a of seeing at the works of Messrs. 
Stephens, mith, and Co., of Millwall, and as it em- 
bodies the results of a great deal of experience and 
study, a description of it will probably be interesting 
to our readers. 
The car itself was built by Mr. George Milnes, 
of Birkenhead, and is designed to carry thirty 
engers. It presents the usual appearance and 
oes not depart sensibly from the general type of 
such vehicles, except that the wheels are some- 
what small, since the presence of the accumulators 
under the seats prevents the upper part of the wheels 
from passing through the floor. e propelling ap- 
paratus may be divided for purposes of description 
into three portions ; (1) the gearing by which the power 
is transmitted to the wheels from the motors ; (2) the 
motors ; and (3) the accumulators. The gearing which 
has not undergone any change since we last dealt with 
it, is in duplicate, each of the two axles of the car 
being driven independently. It consists of a phosphor- 
bronze wormwheel of 24 teeth and of 15 in. in dia- 
meter, driven by a three-threaded worm of 6 in. pitch 
and 6 in. in diameter. This is cut out of a steel 
cylinder with very t care to insure the best shape 
of the teeth, the angle of the helices being such that 








feathering floats. 


Steam is supplied by two steel 


The hon. baronet had also in view the extension of his 





the wheel readily drives the worm whenever the former 
overruns the latter. The worm and the wheel are 
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inclosed in a dust-proof case, the lower part of which 
is filled with oil in which the teeth run, so that they 
obtain the most perfect lubrication. Mr. Reckenzaun 
claims that this gear has an efficiency of 85 per cent., 
and in view of some of the recent experiments in fric- 
tion between surfaces running in an oil bath, it seems 
quite possible that this is correct. At the same time, the 
value of such gearing does not turn upon 5 per cent., 
more or less, of efficiency. What is required is a form 
of transmission which will not obtrude itself on the 
notice of passengers, and which is not liable to any 


kind of breakdown. » In these two respects the worm. 


gear is perfect ; it gives rise to no vibration, there is 
no rattling of teeth, no jingling of chains, and the 
most timid passenger cannot find any ground for alarm. 
There is no direct impact between the threads of the 
worm and the teeth of the wheel, and the moving 
weights are small ; hence the chances of sudden failure 
are negligible. This gear has been running two years 
in America, and the success it has attained on the road 
is an ample set-off against the traditional reputation 
of the worm, now greatly lessened, of being a wasteful 
appliance for transmitting power. 

Each worm is rotated by an electric motor, which 
has its spindle cag 9 directly to the wormshaft by a 
flexible coupling. This coupling will permit of the two 
shafts being considerably out of line, if either should 
get accidentally displaced. The motor and the bear- 
ings of the wormshaft are mounted on a frame which 
has three points of support—two on the axle which is 
being driven, and one on the other axle. The first 
two are well-fitting bearings, as they have to resist the 
end pressure transmitted to the frame by the thrust 
bearing of the wormshaft, while the last is easy 
fitting, so that the two axles can move independently 
without straining the frame. Thus each axle has its 
own motor which is quite independent of the other, 
while both motors are carried entirely by the axles, 
and offer no interference to the free play of the springs 
on which the car body is mounted. The motors are 
nominally of 8 horse-power each, but are capable of 
working up to 24 horse-power collectively. They each 
weigh 600 lb. and measure 26in. long over the bear- 
ings, 22in. wide, and 12in. high. The car, when 
loaded with thirty passengers, weighs about 74 tons, 
and requires a power of 3700 watts (5 horse-power) to 
propel it along a level track at the rate of seven miles 
an hour. Up a 5 per cent. gradient the speed is 
five miles an hour with an expenditure of power equal 
to 15,000 watts (20 horse-power). The variation of 
power for different speeds and gradients is effected by 
varying the relations of the motors and batteries. 
Each magnet field of the motors is wound with four 
coils which can be arranged all in series, or all in 
parallel, or two in series and two in parallel. The two 
motors likewise can be placed in series with each other 
or in parallel with each other. When the heaviest 
work is to be done, as, for instance, in starting the 
car, all the magnet coils are in series, and the motors 
are likewise in series with one another. As the load 
lessens this arrangement is varied by a large switch at 
either end of the car, all the various changes being 
effected by a single lever working over a dial. Thecar 
is reversed by reversing the current through the 
motors, the brushes remaining untouched. 

The success or failure of an electric car of this de- 
scription depends principally on the batteries. All 
the rest is mechanical or electrical engineering based 
on known principles. But in the batteries a series of 
chemical changes are in continual progress, and their 
operation is very difficult to control. In many instances 
these changes have been very destructive of the plates ; 
at high rates of discharge, which must be used in start- 
ing cars, and in ascending gradients, the oxides ex- 
pand very rapidly, the result often being to force them- 
selves out of the lead plates with which they are asso- 
ciated, or else to buckle the plate, either of which 
results is very apt to end in the destruction of the 
cell. tis quite impossible to prevent the expansion 
of the oxide, under the action to which it is subject, 
since the union of the lead with an additional amount 
of oxygen must give rise to an increase of bulk. Mr. 
Reckenzaun has fully recognised this in the battery 
which he has devised, and instead of trying to confine 
the active material by the use of grids of increased 
rigidity, as has been proposed, he has set himself to 
produce a plate which offers no sensible resistance 
to the expansion of the oxide, but allows it the 
fullest freedom. In such a plate there is no point 
@appui for the setting up of a bursting or buckling 
action. Cells furnished with plates of this description 
have already been at work for three years, and are 
still in good condition. From the experience he has 
gained with them the inventor is prepared to undertake 
the maintenance of batteries driving tramcars at the 
rate of one penny per car-mile, while in careful hands 
the cost will be much less. 

In making the plates, cylinders of litharge, 14 in. 
long by +; in. in diameter, are used. These cylinders 
lie horizontally when the plate is in the cell, and show 
out at both sides of the plate, which is less than } in. 
thick. There are (say) four cylinders across the width 
of the plate, separated at their ends by stout lead 








bars, while there are (say) twenty cylinders in the 
length of a plate, a bar of lead a fin. thick separating 
the adjacent surfaces of the active material. In 
the process of manufacture the cylinders are laid 
in a mould with grooves to receive them, and molten 
lead is poured in, flowing into all the vacant spaces, 
and forming a network in which the oxide is securely 
held. When the cylinders expand in the — 
process the increase in diameter is infinitesimal, an 

only serves to make firmer contact with thelead. The 
endwise expansion is very considerable, and gradually 
increases the width of the plate, the lead frame being 
drawn out to accommodate itself to the altered circum- 
stances. After two years’ work such a plate can be 
rolled up into a cylinder and straightened out time 
after time without any apparent loosening or cracking 
of the active material. This is a very severe test. 
There are on the car seventy-two cells, each contain- 
ing seventeen plates, and having a capacity of 160 
ampére hours. The boxes are made of teak, and are 
carried under the seats ; they are mounted on boards 


which stand upon rollers, so that they can be readily |}, 


drawn out at the end for recharging. 

The line on which the car is to be used has gradients 
of 1 in 20 of considerable length, but the curves are 
easy, admitting of a wheel base of 5 ft. 6in. The rails 
are specially strong and are well able to carry the load 
on two axles, thus rendering the entire weight available 
for adhesion. If a lighter rail had been used it would 
have been necessary to mount the car on two four- 
wheel bogies in order to distribute the load, one motor 
being placed on each truck. The car is very easily 
hendion and will run down an incline of 1 in 80 by 
gravity alone. It can be seen for a few days on ap- 
plication to Messrs, Stephens, Smith and Co., 1, Cuba- 
street, Millwall. 





ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held on 
Wednesday evening, the 19th instant, at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, 
Dr. W. Marcet, F.R.S., President, in the chair. Dr. G. 
Adkins, Mr. T. M. Blake, Mr. C. J. Bromhead, Dr. A. 
Newsholme, Dr. E. P. Thurstan, Rev. Dr. T. T. Wilkin- 
son, and Dr. F. M. Williams were elected Fellows of the 
Society. The following papers were read : 

1. ‘On the Prolonged Spell of Cold Weather from Sep- 
tember, 1887, to October, 1888,” by Mr. C. Harding, F.R. 
Met. Soc. During the fifty-nine weeks ending the third 
week in October, there were but four warm weeks 
in the north-west of England and only five warm weeks 
in the south-west of England, whilst in the latter district 
there was not a single warm week between March 12 and 
October 22, The mean temperature for the whole period 
was dealt with for the twelve districts into which the 
Meteorological Office divides the whole area of the United 
Kingdom, and with the single exception of the North of 
Scotland the weather for the period ending in October this 
year was the coldest of any during the past ten years. At 
Greenwich the temperature during the fourteen months 
was below the average on 312 days out of 427, or 73 per 
cent., and in July there was not a single warm day, the 
temperature being continuously below the average from 
June 27 to August 6. The means for July 11 and 12 were 
colder, by several degrees, than those for March 9 and 10. 

2. ‘* Report on the Phenological Observations for 1888,” by 
the Rev. T. A. Preston, M.A., F.R. Met. Soc. Vegeta- 
tion was generally backward throughout the season. In 
the south-west of England and south of Ireland plants 
were earlier than usual, but not elsewhere. In February 
they were from one to four weeks later, and gradually 
gained ground till June. In the south of Ireland they 
were slightly in advance of the average in June and July; 
in the south-west of England they just reached the average 
in July ; whilst in Guernsey they were a fortnight later. 
Fruits generally were a failure; very few really ripened, 
and from want of sun were deficient in flavour. Hay- 
making was unusually late (as much as five weeks); it 

n in July or August, and was not entirely finished 
till late in September; much of it was spoilt or secured 
in bad condition. Straw was plentiful, and though the 
corn was not an average crop, the fine October enabled 
farmers to secure a better one than could have been ex- 
pected. Roots were often a failure, and potatoes were much 
diseased. 

3. ‘A Winter's Weather in Massowah,” by Captain D. 
Wilson-Barker, F.R. Met. Soc. This gives the results of 
four - hourly observations during December, 1887, to 
February, 1888 ; the highest shade temperature was 95 deg. 
and the lowest 68 deg. 





A TRANSCONTINENTAL TRAIN.—A new train is to run 
across America from the Atlantic to the Pacific, leaving 
New York on Monday and reaching San Francisco on the 
following Saturday morning, being quicker than any 
regular train which ever crossed the continent. This 
train will embody all of the new devices adding to the 
safety and comfort of travel. The cars are connected by 
a continuous inclosed gn oes known as the “ vesti- 
bule system.” They are lighted by incandescence electric 
light, and heated by steam from the locomotive. In addi- 
tion to the dining car and special and library cars, there 
is alse a barber’s shop and bath room for gentlemen, and 
in another car a bath room for ladies, which is attended 
by a maid who is also a hairdresser. Many of these 
a ments are now in use on express trains between 
New York and Chicago, but this train will contain all of 
the new improvements, many of them arranged in a 
peculiarly luxurious style. 








THE LATE MRS. GWYNNE. 

WE regret to announce the death, on the 17th inst., at 
Bournemouth, of Mrs. Gwynne, the mother of Mr. James 
Gwynne, of Messrs. Gwynne and Co., Victoria Embank- 
ment, and of Mr. John Gwynne, of Messrs. J. and H. 
Gwynne, of Hammersmith. The deceased lady was in 
the seventy-eighth year of her age, and was the daughter 
of the late Mr. William Anderson, of Glasgow, who owned 
the first steamer which ever sailed in English waters. This 
boat was named the Margery, after Mrs. Gwynne’s sister, 
Mrs. Gwynne was the last surviving member of the family, 
and she took great interest in the prominent part her 
father had played in the introduction of steam navigation. 
A few weeks before her death she confided to her son, Mr. 
John Gwynne, a copy of the following letter which 
appeared in the Zimes of December 5, 1862, as evidence 
that the honour of having placed the first steamer in 
English waters was due to her father. 


To the Editor of the Times. 

Sir,—Having read in the Zimes of November 29 an 
article headed ‘“‘The First Steamer on English Waters,” 
copied from the Dumbarton Herald, and observing there 
as been a discussion and still an uncertainty as to who 
has the right to claim the honour of placing the first 
steamer on English waters... I beg to submit the fol 
lowing authentic facts . .. 

I inclose my card and am, Sir, yours, 
(Signed) INVESTIGATOR. 


‘* The Margery was built at Dumbarton by the late Mr. 
William Denny, father of the present eminent firm of 
shipbuilders of that name in Dumbarton, for Mr. W. 
Anderson, merchant, Glasgow, and when launched was 
christened the apr pe after his eldest daughter, who 
named her and is still alive and a resident now in London. 
At the close of the year 1814 Captain Curtis was sent by 
a London company to Glasgow to negotiate for the pur- 
chase of the Margery, which he did, the only stipulation 
made by Mr. Anderson when selling her was that the 
name should at no future period be changed, which was 
agreed to and faithfully kept. Captain Curtis took the 

argary through the Forth and Clyde Canal, and accord- 
ing to the writer of the article in the Dumbarton Herald, 
created no small fear and wonder, both in the Fleet and 
along the coast as she made her way to London. The 
Margery was the first steamer ever sailed in English 
waters, and the first also to France, having been taken to 
Paris, and not long time since her timbers were lying on 
the banks of the Seine. Mr. Anderson was also owner of 
the first steamer which ever crossed from Scotland to 
Ireland ,to Belfast; he also owned the first that ever was 
seen in Londonderry, the Princess Charlotte . . .” 








_BREMEN AND CaLcourta.—It is proposed to establish a 
direct line of steamers between Bremen and Calcutta. 





Nature Froatine A Sunken Streamer.—It has been 
said that every work of invention has its parallel in nature. 
But it would not be anticipated that the method of rais- 
ing sunken steamers by forcing air into casks which have 
been secured to them, would find such a parallel. Yet 
such has been the case on the Ohio River, where the 
steamer, Robert B. Carson, sank near Evansville, Ind., 
drowning a” head of cattle that were confined on the 
lower deck. fforts to pump the vessel out were not 
successful, and the boat was abandoned. A few days later, 
however, 1t was found to be floating, the fact being that 
the putrefying carcases of the cattle had become inflated 
by the gases generated in putrefaction, and their combined 
buoyancy was sufficient to raise the steamer again, 





Peruvian Raitways.—At a meeting of the Civil and 
Mechanical Engineers’ Society, held last Wednesday even- 
ing at the Westminster Palace Hotel, a paper was read 
on the ‘‘ Oroya Railway, Peru,” by Mr. W. Alfred Eckers- 
ley. The author in commencing chiefly alluded to recent 
Peruvian history, and the way in which during unnatural 
inflation money was borrowed in the most reckless manner 
for railways and other public works, which were only half 
executed when such a series of national reverses and dis- 
asters ensued as to almost paralyse the commerce and 
trade of the country. The natural resources of Peru, 
however, are so great that the author expressed the 
greatest confidence in the future prosperity of that 
country. Proceeding to describe the railway, he stated 
that the line was now open to Chicla, a distance of 87 
miles from Callao, but until completed to Oroya, a further - 
distance of 50 miles, the object of the line and develop- 
ment of the rich mineral and productive districts of the in- 
terior would not be accomplished. The present terminus 
is over 12,000 ft. above sea level, and is gained by an unin- 
terrupted series of ascending gradients, the steepest being 
lin 25. The sharpest curve allowed is 6 chains radius, 
but in several places single and double back shunts have 
been found necessary. The River Rimac and numerous 
gorges are crossed by viaducts of the American pin truss 
description, the spans varying from 91 ft. to 205 ft., and 
resting upon lofty but spidery-looking iron piers, some- 
times over 250 ft. high, and the author seemed much 
impressed with the suitability of this description of iron- 
work for such work, and considered it far superior to 
rivetted structures. In making the surveys for the line, 
and also in constructing the viaducts, men and materials 
were slung along ropes across the lofty chasms, and much 
courage and energy must have been displayed, one of the 
largest of these grand examples of engineering skill having 
been erected in four months. The author tested the via- 
ducts with heavy rolling and stationary loads and found 
them to be very satisfactory, thedeflection at centre being 
generally less than 1 in 2000, and the recovery perfect. 
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VACUUM PAN. 


THE vacuum pan shown in the adjoining illustra- 


is also applicable, with slight modification, to many 
other purposes, such as procuring extracts of logwood 
and other dyewoods, various chemicals, syrups, coffee, 
&c. The pan is about 8 ft. 6 in. in diameter and is 
cast in three portions. Within the lower portion 
there is placed a copper liner, inclosing a space below 
it in which steam circulates. The lower half of the 
pan also contains five coils of pipe through which steam 
circulates, the coils being arranged one within the 
other. These are not shown in the section, but in the 
perspective view there are to be seen five large stop 
valves by which the steam is admitted to the coils 
from a pipe in which exhaust steam circulates. Be- 
hind this pipe is another with five smaller valves, 
which admit live steam to the coils if required. The 
inlets to the coils are at different heights, the one to 
the left being the highest, and that to the right 
the lowest. The syrup enters the pan by the two 

ipes at the right, and the vapour leaves it at the 

ome, and is conveyed to an injector condenser, A 
saveall at the top of the pipe catches any particles of 
— carried over by the steam, and returns them to 
the pan. The illustration is taken from a pan con- 
structed by Messrs. Manlove, Alliott, and Co., Notting- 
ham, whose London address has just been changed to 
276, Winchester House, Old Broad-street. 








THE FRICTION OF LOCOMOTIVEjJSLIDE 
VALVES. 

At the sixth ordinary meeting of the session of the In- 
stitution of Civil Engineers, on Tuesday, December 18, 
the President, Sir George B. Bruce, being in the chair, a 
5 wl was read on “The Friction of Locomotive Slide 

alves,” by Mr. J. A. F. Aspinall, M. Inst, C.E. 

In this communication the author stated that only 
scanty data existed as to the friction of slide valves, and 
that the few experiments which had been made were not 
of a very satisfactory character. Hence he was led to 

ign an apparatus for graphically recording the force 
required to move slide valves —- the whole of their 
travel. The apparatus consisted of a small hydraulic 
cylinder and piston, which was made to form part of the 
valve link. An ordinary steam engine indicator was 
screwed on to one end of this cylinder, andan air valve was 
placed on the other. For pulling, the indicator was on 
one end of the hydraulic cylinder. For pushing, it was 
placed on the other end. A second indicator on the 
. valve chest gave a simultaneous diagram of the pressures 
on the back of the valve. The pressure on one side of 
the hydraulic piston being atmospheric pressure, that 
shown by the indicator at the other end was the force 
required to move the slide valve, less any friction of the 
apparatus. The author described the experiments made 
to determine the friction. The results showed that the 
relation between the pull or the push on the valve, and 
the pressures recorded by the indicator, could be ex- 
pressed by a simple linear equation : 


L,=5.61+1.26 L, 


where L, was the pressure due to the force required to 
move the valve, and L the pressure shown by the indi- 
cator. The results of experiments with the apparatus on 
an ordinary brass valve, a brass Allen valve, and a cast- 
iron valve, were then given, both with the link in full 
forward gear, and with the link notched up. A small 
excess of the pushing pressures over the pulling pres- 
sures was shown to be due to the steam pressure on the 
back end of the spindle. Samples of the diagrams and 
calculations were submitted. As the valve resistance was 
not uniform throughout the stroke, the causes of variation 
were discussed. ‘These were the variation of pressure on 
the back of the valve, the variation of pressure on the 
face of the valve, the variation of pressure in the exhaust 
space, and the inertia of the ts in motion. As the 
most convenient measure of the valve resistance, the 
author took, not the mean resistance of the valve, but the 
resistance at mid-stroke, and he compared his results with 
the few experiments previously made. The author’s 
results made the valve resistance considerably less than it 
had been supposed from previous experiments. He 
found the resistance of a valve in motion, with 127 lb. to 
139 Ib. pressure on the back, to range from 982 lb. to 
1321 lb. The valve was 164 in. by 10 in. Taking 
one case, the total load on the back of the valve 
was 22,110 lb.; the relieving pressure on one steam 
port, 1800 lb.; the relief due to steam in the valve 
» 980 lb.; and the relief pressure on the ex- 

aust area, zero. Hence the resultant load was 
19,330 Ib, The force necessary to move the valve was 
1321 lb. ; the coefficient of friction was therefore 0.068, 
Similar calculations for two other valves gave cofficients 
of friction of 0.054 and 0.051. The lowness of the coeffi- 
cient was remarkable, especially as the temperature of 
the surfaces; must be about 350 deg. Fahr. The author 
calculated the percentage of power lost in slide valve 
friction at 1.34 to 2.26. Finally, he discussed the diffe- 
rences of friction due to various modes of lubrication. 








West Supgrior.—The growth of West Superior has 
been extraordinary. Within three years its real estate 
valuation has risen from. 100,000/. to 2,000,0002. In 1885 
the first transfers of the lands, which now form the 
site of West Superior, were made to the Land and River 
Improvement Company of New Jersey. Weat Superior, 
connected with five of the great railway systems of the 





VACUUM PAN. 
tions is designed for the manufacture of sugar, but it CONSTRUCTED BY MESSRS. MANLOVE, ALLIOTT, & 00., LTD., ENGINEERS, NOTTINGHAM. 














north-west, claims special advantages as a point of ship- 
ment between Nebraska, Colorado, and Dakota to other 
points on Lakes Erie, Huron, and Ontario. Besides ex- 
tensive mercantile docks (one of them 2900 ft. in length), 
elevators of 8,300,000 bushels capacity and la’ steam- 
ship grain, and coal interests, 
steel works in course of establishment. 





A.bina,—Extensive car shops were completed last year 
at Albina by the Northern Pacific Terminal .Company, 
a corporation whose stock is owned by the Northern 


est Superior has large | sar 








Pacific Railroad Company, the Southern Pacific, and the 
Oregon Railway and Navigation Company. The works 
as they now stand cost 105,000/., and they consist of 
blacksmith, machine, and paint shops, foundry, store- 
house, engine-house, dust tower, and sundry other neces- 
buildings. There are now ninety men at work, but 
the plant is sufficient for the employment of 1000 hands, 
and when the shops are running upon the plan designed 
about that number will be given steady work. It is pro- 
posed to make this the repair and general construction 
shop for the undertakings owning the company’s stock. 
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THE RIVER CART IMPROVEMENT WORKS. 


MESSRS. MILLER AND BELL, ENGINEERS. 
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Onthe present page we give plansindicatingthe extent 
of the improvement works being carried out at Paisley 
Harbour and in the course of the River Cart from that 
point to its confluence with the Clyde. The operations, 
which have been in progress for some time, will cost 
about 100,000/., and have been projected by the Cart 
Trustees. Before describing the works it may not be 
uninteresting to indicate the previous schemes pro- 
posed for the improvement of the Cart as a navigable 
stream and of Paisley as a port, 

Paisley is one of the most ancient burghs in the 
west of Scotland, the fourth centenary having been 
celebrated only a few weeks ago, and on that occasion 
the Queen visited the burgh. It was on the 19th of 
August, 1488, that Paisley, at the request of the 
abbot, George Schan, was made a burgh by King 
James the Fourth of Scotland, and it might also be 
said that the prosperous industrial career of the people 
dates from that important occasion. In 1738 the 
— was only 4000, now it is 64,000. The great 
industry is cotton-spinning, very extensive works being 
situated in the vicinity. Anchor and Clark threads 
have brought Paisley before the world. The progress 
recently made has been very great, in population as well 
as in valuation, especially in the latter, which is due to 
the building of new factories. In 1851, forinstance, the 
population was 47,951 and the net valuation 90,000/., 
and twenty years afterwards, although the population 
had only increased by 306, the valuation had gone 
up 29,000/. But in the last twenty-six years there has 
been even a greater extension. The valuation has 
been augmented to the extent of 131,000/., or more 
than doubled, being now 250,000/., while the popu- 
lation has risen from 48,257 in 1871 to peter 
over 64,000 now, an increase of 16,000. This 
industrial progress is very satisfactory, even when 
compared with the growth of Glasgow, in respect 
that while the city gained great impetus from the 
development of the Clyde as a navigable river, 
Paisley had alone to depend on her internal resources, 
for the Cart has not been very extensively improved. 

There are three miles of waterway between the town 
and the Clyde. The White Cart, which passes through 
the town, is about nineteen miles long and its waters 
are much used for driving mills at Pollokshaw as well 
as at Paisley. Seven furlongs from the Clyde it is joined 
by the Black Cart, nine miles in length, and both streams 
have a common outlet to the Clyde. The Council 
books of Paisley show that the authorities made some 
efforts to deepen the Cart about 150 years ago, and 
in 1753 a decided step with that object was taken by 
an Act of Parliament being passed, and inter alia it 
set forth that the river was scarcely navigable 
except at the highest spring tides. The money 
raised, however, does not seem to have been used 
in carrying out the scheme, and the river remained in 
much the same state as before. In 1787 another Act 
was obtained to py pe the navigation of the river. 
In the preamble of this Bill it was stated that the 
stream was ‘“‘navigable only for small boats in floods 
or spring tides, and even then with much difficulty and 
hazard.” Under this Act the river was deepened to 
some extent and a new channel made with a draw- 
bridge over it, on the line of the Glasgow and Greenock 
road. At this time Golborne, of Chester, was trying 
to solve the difficulty of increasing the depth of water 
in the channel of the Clyde, and it would almost appear 
as if the method adopted in both cases was the same. 
There did not seem to be the same determination on 
the part of the Cart Trustees as in the case of the 
Clyde authorities, or the possibilities of Paisley being 
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the great harbour of the west at the present day might 
have been greater. The Clyde peo Te continued their 
progressive policy, but it was not till 1835 that Paisley 
again moved. In that year power was granted by the 
Legislature to further deepen the river. The work was 
commenced; but after a time o tions were sus- 
pended. In 1853 Mr. James Leslie, C.E., Edinburgh, 
reported on the Cart, showing that the depth (high 
water, ordinary spring tides), at Paisley was 8 ft. and 
12 ft. at the junction with the Clyde. No action, how- 
ever, was taken on this report. In 1882 a survey was 
made and a report prepared by Messrs. Miller and 
Bell, M.M.I.C.E., Westminster and Glasgow, and act- 
ing on it the river trustees applied to Parliament and 
procured an Act in 1886 and under it operations are 
now in progress. 

The works consist of the construction of a harbour 
about half a mile below Paisley. This will be 1100 ft. 
in length and 340 ft. wide at the centre, and the depth 
of water will be 18 ft. The quay walls are formed of 
Portland cement concrete rubble masonry, faced with 
granolithic blocks. These quay walls rest either on 
solid rock or on a basement consisting of cement con- 
crete. Roads have been constructed to afford access 
to both sides of the harbour from the adjacent main 
roads. Sheds are to be erected on the quays on both 
sides of the river, with lines of rails in front as well as 
at the back. The rails on the east side connect with 
the Glasgow and South-Western system, and those on 
the west with the Caledonian system. There will be 
several 5-ton portable steam cranes, and two or three 
20-ton steam coaling cranes for the accommodation of 
the mineral traffic from the surrounding districts. 
Although at the present time there is not a large 
export trade from Paisley direct, it is expected that 
the improvements will result in a considerable exten- 
sion. 

The length of the improved channel from the north 
end of the harbour to the Clyde is fully 24 miles. 
As is indicated in the pln, the line of the river 
will be altered in several instances so as to obviate 
windings. The total amount of dredging excava- 
tion and embanking is 1,069,971 cubic yards. 
The rock blasting in the harbour andin the bed of 
the river amounts to about 20,000 cubic yards, and 
the total amount of masonry is 427,815 cubic feet. The 
bottom of the new channel will be 18 ft. below high 
water of ordinary spring tides, and the width will be, 
at bottom, 85 ft, and above, from bank to bank, 
190 ft., the slope on each side being 24 to 1. One 
decided advantage in the improvement in the channel, 
will be that the new vessels built by the firms whose 
yards are on the banks of the Cart will get down the 
river more easily. The builders, too, will be able to 
undertake the construction of larger vessels. It is 
hoped that some of the coasting shipping trade may 
be secured for Paisley, The work now carried out 
does not complete the whole scheme suggested by 
Messrs. Miller and Bell, With an increase in shipping 
a greater depth may be required, and the necessity 
established for a dock so that vessels of fairly large 
size may be water-borne at all stages of the tide. 
The present work has, therefore, been so planned that 
such extensions may be easily carried out. 

The contractors for the work now being executed 
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are Messrs, Ireland and Co., who have carried out the 
part of the operations now completed—three-fourths of 
the whole—to the satisfaction of the engineers. 





MALLEABLE IRON SHAFT COUPLINGS. 

THE annexed engravings illustrate a malleable iron 
shaft —e patented and constructed by Messrs. 
Cockshott and Jowett, of Bradford, Yorkshire. It 
will be noticed there is a crossbar across the face of 
one disc, and a slot across the face of the other, and 
that the driving strain is transmitted by these means, 
and not by the bolts. Hence the bolts can be made 
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lighter than usual and the discs less in diameter, while 
the change from cast iron to malleable iron enables a 
further economy in weight to be made, the total re- 
duction being equal to one-half the ordinary weight. 
There is a further advantage that any length of shaft- 
ing can be lifted out of place when the bolts are with- 
drawn, without backing the adjacent lengths. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Gl Pig-Iron Market.—There was a quieter tone in 
the market last Thursday forenoon, and notwithstanding 
the fact that the cost of the production of pig iron was 
about to be increased by another addition to the miners’ 
wages, prices went down 4d. per ton in the early part of 
the day. In the afternoon the feeling showed an im 
provement, as holders were firmer in their quotations, the 
price of Scotch iron at the close being 1d. Tigher than at 
the close of the previous day’s business. Cleveland and 
hematite warrants were 1d. per ton easier in the forenoon, 
but they recovered that decline in the afternoon. The 
closing settlement prices were—Scotch iron, 41s. 9d. per 
ton; Cleveland, 33s. 9d.; hematite iron, 44s. 9d. In 
sympathy with the stronger share markets, the tone of 
the pig-iron market was firmer in the early part of 
Friday, and the price of warrant iron was increased 
eh ge ton; but in the afternoon weakness in the 
8 market was followed by a depression in the 
iron market, and the early gain was lost. Scotch 
iron fell in price 4d. per ton lower than the closing rate 
on Thursday; but Cleveland and hematite iron closed 
without an . A backward tone was very evident 
in iron circles on esiday, partly on account of the weekly 
returns not being upto expectation. Sellers were numerous, 
as they were anxious to reduce their holdings in view of 
the approaching holiday season. Scotch warrant iron 
declined in price 34d. per ton under last week’s close ; and 
the prices of Cleveland and hematite declined, respec- 
tively, 34d. and 4d. per ton. The sales were mostly made 
by ‘‘bears,” At the close the settlement prices were— 
Scotch iron, 41s. 44d. per ton; Cleveland, 33s. 6d. ; hema- 
tite iron, 44s. 6d. It was reported during the day that a 
furnace had been put out for repairs at Carnbroe Iron 
Works. The market was a little irregular yesterday 





forenoon, and the price of Scotch iron went back to 
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41s. 3)d. per ton, to advance again to 41s. 5d., at 
which the market closed. Cleveland iron was sold 
at 33s. 6d. and hematite iron at 44s. 6d. per ton, 
cash. No change was shown in the settlement prices at 
the close. The market was again quiet to-day, a rather 
easier feeling being apparent. rices went back to 
41s. 34d. per ton cash for Scotch warrant iron, but at the 
close of the forenoon market there were buyers offering 
41s. 4d. per ton; no cash business was reported in respect 
either of Cleveland or of hematite iron, No material 
change took place in the afternoon market. On the 
whole it cannot be said that there are any new features in 
the trade. Brokers are now speculating as to the nature 
of the annual statistics of the Scotch iron trade, which 
will be published early next week. In some quarters 


there is an impression that the stocks in the hands of | gq, 


makers may turn out to be larger than most people antici- 
pate. The ‘‘ bulls” hold out that there will be a sharp de- 
crease, while the ‘‘ bears” maintain that judging from the 
great increase in the stocks in the public warrant stores, 
the probabilities are that there may be a corresponding 
increase in the stocks in the makers’ hands. Makers 
need not, and do not, build much on any immediate 
revival in the American trade, the recent telegrams 
being far from encouraging. The shipments of pig iron 
from all Scotch ports last week amounted to 4831 
tons as compared with 8868 tons in the corresponding 
week of last year. They included 740 tons for the United 
States, 180 tons for South America, 115 tons for India, 
100 tons for Australia, 475 tons for Italy, 320 tons for 
Holland. Smaller quantities for other countries, and 1901 
tons coastwise. The number of blast furnaces in actual 
operation is 75, against 85 at this time last year. The 
stocks of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 1,031,040 tons, as compared with 
1,030,523 tons yesterday week, thus showing an increase 
for the week of 517 tons. 


Shipbuilding Contracts.—The past week or so has brought 
out several new shipbuilding orders. Messrs. Napier, 
Shanks, and Bell, Yoker Shipyard, have contracted to 
build a steamer for foreign owners. For Mr. G. M. 
Steeves, Liverpool, a steel screw steamer is to be built 
by Messrs. Russell and Co., Port-Glasgow and Greenock. 
She is to be constructed on the well-decked system, to 
carry 4500 tons of cargo, and is to be engaged in the 
East India trade. Messrs. Russell and Co. have also just 
contracted to bui!d for Messrs. Law and Sons, Glasgow, a 
steel sailing ship of 1500 tons for their Clyde and Queens- 
land line. She is to be built on very fine lines, and it is 
expected that she will be a very fast vessel. It isreported 
that Messrs. Caird and Co., Greenock, have concluded a 
contract with a Liverpool firm of shipowners to build a 
steel screw steamer of 3000 tons register. The same firm 
placed an order with Messrs. Caird and Co. for two vessels 
of the same dimensions a few weeks ago. Messrs. David 
Bruce and Co., Dundee, who act as agents in this country 
for Messrs, Ant, Dom, Bordes, and Sons, Bordeaux, one 
of the largest shipowning firms in the world, have just 
concluded a contract with Messrs. Barclay, Curle, and 
Co., Glasgow, for the construction of a four-masted steel 
sailing ship to carry 5000 tons deadweight, a sister ship 
to one now being built by Messrs. Russell and Co., Port- 
Glasgow. 

Contract for an Electric Launch.—Mr. James Adam, 
boatbuilder, Cove Yard, Gourock, has booked an ordcr 
for a new electric launch for an English gentleman. She 
is to be built from the designs of Mr. G. L. Watson, and 
will be the first of her kind constructed in Gourock. Her 
dimensions are as fullows. Length, 50 ft. ; breadth, 7 ft. ; 
and depth, 3 ft. 7 in. She is to be built of the finest oak, 
and to have elm and cedar plankings. The modelling of 
the launch shows a cutwater bow and elliptic stern. 
Above water line she is to be kept bright, and will be 
fitted with a house amidships. She is to be propelled 
by electric power, and is to be built without beams. 


Large Shipment of Dynamite.—There was a large ship- 
ment of dynamite from the beach near Irvine this week. 
Asteamer owned by Nobel’s Explosives Company left 
with a cargo of 1094 tons for Liverpool. 


Further Advance of Colliers’ Wages.—A_ meeting of the 
coal and iron masters connected with the Lanarkshire 
Coal Masters’ Association was held in this city last week 
for the purpose of considering the accountant’s return of 
prices i the month of November. As made up and 
officially certified, the prices submitted showed, according 
to the sliding scale, rates equal to an advance of 5 per 
cent. on the miners’ wages. It was resolved to intimate 
an advance, commencing last Saturday, of 5 per cent., 
which, with the 24d. per cent. given on November 1 and 
5 per cent. on November 15, brings up the advance of 
wages tothe associated masters’ men to 124 per cent. 


Appointment of Inspector of Mines.—It is stated that 
Mr. J. B, Atkinson, of the Newcastle district, has re- 
ceived the appointment of Inspector of Mines for the 
Eastern District of Scotland, whicl is about to become 
vacant by the retiral of Mr. Ralph Moore. 


Anglo-Indian Telegraphs.—A most interesting dis- 
course on this subject was given in Edinburgh last Thurs- 
day night under the omen of the Royal Scottish Geo- 
graphical Soviety, by Major-General Sir R. Murdoch 

mith, K.C.M.G., director of the Edinburgh Museum of 
Art. 


Institution of Engineers and Shipbuilders in Scotland.— 
A meeting of this (nstitution was held last night, Mr. 
James Mollison, Lloyd’s surveyor, vice-president, in the 
chair, The discussion on Mr. Henry Dyer’s paper on 
**The Horse-Power of Marine Engines,” was continued, 
and again adjourned. A discussion on Mr. George C. 
Thomson’s paper on “The Prevention of Smoke from 
the Chimneys of Boiler Furnaces,” also took place, Mr. 








Gavin Chapman subsequently exhibited and explained 
his patent ring propeller, which was shown at the late 
Exhibition in Glasgow. It is probable that Mr. Laurence 
Hill, C.E., will by-and-by make some experiments with 
this invention with a view of determining its mechanical 
value. 


The Late Mr. J. J. Coleman, F.R.S.E.—After a long 
and painful illness, Mr. J. J. Coleman, F.R.S.E., F.1.C., 
F.C.S., inventor and joint patentee of the Bell-Coleman 
dry air refrigerating machine, ultimately succumbed and 
departed this life yesterday afternoon. His invention 
was instrumental in bringing about a complete revolu- 
tion in the business of transporting fresh meat from 
North and South America, and from Australia and New 
Zealand to this country. He was fifty years of age at his 
eath. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Armour-Piercing Projectiles.—Some important trials of 
armour-piercing projectiles, manufactured by Messrs, T. 
Firth and Co., Sheffield, have recently been made, and 
the results have been very satisfactory. Of 1500 shells 
tried on six different occasions, not one has been rejected. 
This is be different to the results of trials with French- 
made shells, for it is said that makers of the latter are 
losing ground with the English Government. 


John Brown and Co., Limited.—The directors of this 
company have issued a circular in which they state that 
‘* owing to the unsatisfactory results in some of the com- 
pany’s departments, including the collieries, during the 
first six months of the present financial year, they do not 
think it advisable to pay an interim dividend on the ordi- 
nary shares of the company.” ‘There is a better outlook 
for the company in the ensuing year, as many of the com- 
pany’s specialities are in increased demand, and there is 
a probability of the Government ordering largely in 
armour plates. 


South Yorkshire Coal Trade.—During the past month 
the South Yorkshire collieries only sent 143,848 tons of 
coal to Hull, as compared with 152,544 tons in November, 
1887. The total tonnage for the eleven months has been 
1,631,360, against 1,640,040 for the eleven months of 1887. 
— export trade appears to have greatly fallen off during 
the year. 


The Miners and the Strike.—At the Church Lane Col- 
liery, Dodworth, the 750 men who asked for the 10 per 
cent, advance were refused and are still on strike. At 
two other smaller pits in the district the advance has also 
been denied. The men are supported by the union and 
the non-unionists by subscriptions. The Yorkshire 
Miners’ Association is maintaining a vigorous agitation 
throughout the county, and its ranks are being reinforced 
weekly by new members. In the mean time many of the 
collieries are only being worked four days per week. The 
employers are associated, but do not disclose their move- 
ments, 


Sheffield Ship Canal.—The Duke of Norfolk is being re- 
quested to take an active part in this enterprise. On 
Monday afternoon an influential deputation from Sheffield 
waited on his Grace at St. James’-square, and laid before 
him plans of the undertaking. His Grace received the 
suggestions of the deputation very favourably, but re- 
served his decision as to the support he might be inclined 
to give to the project. He, however, indicated in general 
terms his approval of the undertaking. As indicating 
his Grace’s interest in the scheme, it may be noted that 
Lord Edmund Talbot, brother of his Grace, has accepted 
a seaton the Board, in order to represent the interest 
which his Grace may take in the scheme. 


Sheffield Engineering Society.—The President of the 
Society, Mr. Watkinson, on Monday night, gave the 
members a long and very instructive lecture on the sub- 
ject of ‘* Telpherage.” The lecturer illustrated his re- 
marks by numerous photographs and sketches in connec- 
tion — electric tramways, &c. The meeting was well 
attended. 


Iron and Steel Trades,—The heavy iron trade is charac- 
terised by an increasing volume of business, all classes of 
manufactured iron being in steady demand, and judging 
from inquiries to hand, the new year will bring a further 
accession of orders. Sheet and plate rollers are busier 
than for many years past, with the home trade indicating 
still further improvement. All thesteel mills are running 
full time, and converters of Bessemer and Siemens steel 
areintimating that a further rise in prices in the new 
year may be expected. Ordinary Bessemer billets of 
guaranteed temper are realising 4/. 17s. 6d. per ton and 
upwards. An effort is being made to run Siemens steel 
into the market for tool and cutlery purpose, and if 
evenness of temper can be secured it will compete strongly 
with Bessemer. All the engineering houses are busy, and 
most of the mechanics are now working full time. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MrIpp.iEsBRrouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was only 

a moderate attendance on ’Change, and the amount of 
business transacted was small, but the tone of the market 
was cheerful and parties interested in the iron trade were 
satisfied with its present condition. For prompt f.o.b. 
delivery of No. 3 g.m.b. 34s, per ton was the quotation, but 
there were some merchants who offered this mays at 
33s. 9d. Grey forge is now selling at 32s. 9d. The ship- 
ments of pig iron from Middlesbrough are very large and 
up to date greatly exceed those of last month. Middles- 
brough warrants are 333. 74d. cash, buyers offering 14d. 


less. On Monday night Messrs. Connal and Co., the 
warrant storekeepers, had in stock at Middlesbrough 
247,587 tons of pig iron. This is a decrease of 386 tons 
on last week. In Gineecw the same firm now hold a stock 
of 1,031,040 tons. The fat that stocks are speedily de- 
creasing in the Cleveland district, while in Scotland they 
get no less, is regarded as a health sige. There is plenty 
of work in the finished iron trade, but new orders are 
rather scarce just now and quotations are slightly easier 
for plates, though generally 5/. 10s. less 24 per cent. is 
asked, and 5/. 2s, 6d. is the quotation for ship angles and 
common bars, also less 24 per cent. Puddled bars are 
3. 5s. net. Railmakers continue to ask 4. f.o.b. for 
heavy sections. Plates are quieter, and sellers in some 
cases will accept 6/. 15s. at works, while angles are 
61, 2s, 6d. Altogether the trade prospects in the Cleveland 
district for the incoming year are very encouraging, and 
it is generally anticipated that the ensuing twelvemonths 
will be characterised by greater activity and better 
quotations than have prevailed in this district for some 
years, 

Engineering and Shipbuilding.—As has been the case 
for some months now engineers and shipbuilders are very 
busy. The amount of work turned out of the marine 
shops lately has been very great, and many large contracts 
are yet to becompleted. Other branches of engineering 
are particularly well employed, and there is every pro- 
spect of them continuing in this ——. condition for 
some time tocome. Shipbuilders have a lot of work on 
hand, and many large vessels are in course of construction 
on the northern rivers. Every week several large 
steamers are being launched and fresh orders are taking 
their places on the stocks. It is reported that the men 
employed at the —— in the Cleveland district in- 
tend going in for a 12} per cent. advance in their wages 
before the end of the year. 


The Production of Cleveland Ironstone.—The ironstone 
won in 1887 in Cleveland was 4,980,421 tons. This was 
the first time for several years that it had fallen below 
5,000,000 tons, the last occasion being in 1879. The out- 
put of ironstone for 1888 is estimated to be about 
5,400,000 tons. The number of men employed in and 
about the Cleveland mines in 1887 was 5738. Although 
the quantity of stone won is greater this year the number 
of men ernployed is about the same as last year, but they 
have been more fully occupied. 


The Production of Pig Iron in Cleveland.—The total 
quantity of pig iron made in what is known as the Cleve- 
land district, but which for this purpose includes the 
whole of the North of England, was in 1887 no less than 
2,508,184 tons. This included 1,192,189 tons of hematite, 
spiegel, and basic pig, and 1,315,995 tons of Cleveland pig. 
It is estimated that this year the make of Cleveland iron 
will reach 2,610,000 tons. There has been a slight falling 
off in the make of hematite and other steelmaking iron, 
but the increase in the production of Cleveland pig has 
been very considerable. There are 155 blast furnaces, 99 
of which are in operation. The ascertained price of No. 3 
Cleveland pig iron during the first three quarters of the 
year was 32s. 2.36d. per ton. 


Shipments.—The shipments of pig iron from the Tees to 
over-sea ports for the first eleven months of 1888 were 
438,933 tons, and to coastwise ports for the same period 
424,726 tons, making the total for the eleven months 
863,659 tons. With the remaining month of the year 
the shipments of pig iron will probably reach for 1888 
about 9,000,000 tons, or something like 90,000 tons more 
than those of 1887. The shipments over-sea and coast- 
wise of manufactured iron and steel for the eleven months 
ending November 30, 1888, were 463,664 tons. The total 
may fall slightly below 500,000 tons for the complete 
year. The pig, steel, and manufactured iron shipped on 
the Tees in 1888 will therefore approximate 1,400,000 tons; 
this quantity not being materially different to the total 
of 1,356,114 tons shipped on the river in 1887. 

Metal Carriers and their Wages.—The metal carriers 
in Cleveland are still agitating for an advance in their 
wages. It is expected that the matter will be settled 
without any stoppage of work. 











LAUNCHES AND TRIAL TRIPS. 

THE new mail boat La Flandre, which has been built for 
the Belgian Government by the Société Cockerill, ran her 
official trial on the 1st instant. The contract speed was 
17.5 knots, but a prize of 10,000 francs was to be given for 
every xs knot in excess of this up to 18.5 knots, a similar 
sum being deducted for every ys knot below 17.5, and 
should the speed fall below 17 knots the authorities were 
to have the option of rejecting the vessel. On trial a 
mean speed of 19 knots was obtained, a result which was 
considered very satisfactory. 


On November 18 a steel screw steamer named the 
Cesar, built for Mr. August Bredt Gotha, was launched 
from the ep eiing yore of Messrs. C. S. Swan and 
Hunter, Wallsend. e vessel is of the following dimen- 
sions: Length, 290 ft. ; breadth, 42 ft. ; depth moulded, 
20 ft. 3in. ; and is =e of carrying 3200 tons deadweight 
on 18 ft. 6in.draught. The triple-expansion engines and 
boilers have been built by the Wallsend Slipway and 
Seen: Limited, and are capable of indi- 
cating 1150 horse-power. 


The s.s. Oanfa, built of steel by Messrs. Aiken and 
Mansel, Whiteinch, Glasgow, and engined by Messrs. 
John and James Thomson, Glasgow, went on her trial 
trip on the River Clyde on Saturday. The vessel, which 
is the property of the China Shippers’ Mutual Steam Navi- 
gation Company, is intended for the China tea and cargo 














trade. She is 355 ft. long, 41 ft. broad, and 25 ft. deep, 
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and is 3065 tons. Her decks and deck-houses are of teak, 
and amidship there is accommodation for a number of 
passengers. The engines are of the triple-expansion 
type, having cylinders 32 in., 44 in., and 77 in. in dia- 
meter respectively, with a piston stroke of 4 ft. The 
condensing surface is 4200 square feet. Steam is supplied 
by two double-ended steel boilers 15 ft. in diameter and 
17 ft. long, having twelve furnaces 3 ft. 4 in. in diameter. 
The heating surface is 8500 square feet, and the firegrate 
surface 240 square feet. The boiler pressure is 160 lb. per 
square inch, The propeller is 18 ft. in diameter, and has 
a pitch of from 22 ft. to 25 ft., with a surface of 98 ft. The 
vessel, when on trial, was loaded to a draught of 
22 ft. 6 in., and with the engines working from 62 to 64 re- 
volutions per minute, the power developed was 3000 indi- 
cated horse-power, the speed attained being 13 knots, 
which was maintained on the way from the Clyde to Bir- 
kenhead. One noteworthy feature of the engine is the 
pm pioe gear, which is the special manufacture of Messrs. 
omson. 


On Saturday, the 15th inst., the s.s. Charlois went for 
her trial trip on the Clyde. Her principal dimensions 
are: Length, 310 ft. ; beam, 39 ft. ; and depth, 26 ft. 7 in., 
and she is fitted with triple-expansion engines by Messrs. 
Duncan, Stewart, and Co., of Glasgow, having cylinders 
22in., 36 in., and 58in., by 42in. stroke, the boilers being 
very large, of the single-ended type, and adapted for a 
working pressure of 1601b. The vessel has been built by 
Messrs. Russell and Co., of Port-Glasgow, to the order 
of Messrs. R. W. Leyland and Co., Liverpool, acting on 
behalf of Messrs, Hermann Sturberg and Co., of New 
York, and she is the third steamer that Messrs. Russell 
have built for that firm. Like the former vessels, she 
will be employed in the bulk petroleum trade between 
America and the Continent. All three vessels have been 
specially designed for their intended trade by Messrs. 

lannery and Blakiston, of Liverpool and London, who 
have also superintended their construction. The Charlois 
is capable of carrying upwards of 3500 tons of oil, and is 
fitted with two very powerful pumps, each of which is 
capable of discharging the entire cargo in twenty-four 
hours. She is also fitted with the electric light through- 
out. To test the speed of the vessel, two runs were made 
between the Cloch and Cumbrae Lights, a distance of 
more than 13 miles, and the result was a mean speed o 
10 knots, the vessel being brought to her load draught by 
filling the tanks with water. This result was considered 
very satisfactory, and as the machinery worked well 
throughout, the vessel will at once proceed to America to 
load her first cargo of petroleum. We understand that 
Messrs. Russell have also in hand a fourth and larger 
steamer for the same owners. 





On Wednesday, December 19, there was launched from 
the yard of Messrs. Oswald, Mordaunt, and Co., South- 
ampton, a large petroleum tank steamer which has been 
named the Rock Light. She is 323 ft. long 40 ft. 3 in. 
beam and 30 ft. 3in. moulded depth to spar deck, and 
will carry 3800 tons of petroleum and 400 tons of bunker 
coal upon a light draught. The main features of the vessel, 
including a continuous tank in the ’tween decks to act as 
an expansion tank, have been designed by the builders, 
but the details of the pumping arrangement, electric light, 
of bulkhead structure and equipment are from the specifi- 
cations and under the superintendence of Messrs, Flan- 
nery, Baggallay, and Johnson, of London and Liverpool. 
The machinery by the same builders consists of triple ex- 
pansion engines having three cylinders 224 in., 37 in., and 
61 in. in diameter, with 39 in. stroke, supplied by steam 
from three boilers with 4600 ft. heating surface, and 160 lb. 
working pressure. The engines have Joy’s valve gear. 
The cargo pumping will be carried out by three Worth- 
ington pumps, two placed aft and the third forward, at a 
lower level, so as to reduce the lift in case of dealing with 
crude petroleum, which vaporises rapidly and makes 
pumping difficult. These pumps are all driven by a 


donkey boiler of multitubular type, and there are besides | p 


shore connections for the conveyance of steam from boilers 

on land to the pumps and all the other auxiliary engines 

in ports where the use of fire is forbidden. The vessel is 

a tothe order of Messrs. George Croshaw and Co., 
ondon. 





MISCELLANEA. 

Tue School for Naval Architecture, which has been or- 
ganised by the Worshipful Company of Shipwrights at 
the Bow and Bromley Institute, was opened by the 
Duchess of Rutland last Tuesday. The classes are to be 
commenced to day. 


The Italian Government have just given orders for 
400,000 rifles of the latest approved pattern, the whole to 
be ready for delivery by March 10 next. As this output 
is much beyond the ability of the royal arsenals, contracts 
have been entered into with a number of private manu- 
facturers. 


A new main for natural gas has just been completed at 
Pittsburg. It has a length of over four miles and is 36 in. 
in diameter. The pipe has been tested to a pressure of 
300 lb. per square inch at the works and to a pressure of 
80 Ib when laid; the working pressure however will be 
only from 12 1b. to201b. It has taken five months to lay, 
1500 men being employed on it at one time. 


An attempt is being made at Zurich and Basle to raise 
a sum of 400,000/. for the forming of a company with the 
object of ‘‘ harnessing” the Rhine. It is proposed to 
construct a canal 24 miles long, and the water power, 
which would thus be made available, is estimated at 35,000 
horse-power. This would finally be distributed to dif- 
ferent manufactories by electrical transmission. 


Sir C. Scott Moncrieff has reported adversely to the 








Wady Raian Reet, which has been so warmly advo- 


cated by Mr. Cope Whitehouse. He states that the cost 
would exceed a million, whilst the revenue to be derived 
would be 111,000. The work would take eight years to 
construct, and even had it been completed a year ago, it 
would not have saved a single acre of those rendered 
barren by the low Nile this year. The loss on this head 
has been excessive this year, being estimated at 300,000/., 
the average loss by low Niles being 38,0007. only. 


Messrs. Standfield and Clark, of Westminster, have 
purchased the Ville de Calais, the petroleum tank steamer 
which recently exploded in the harbour of Calais where 
she now lies. Careful examination has shown that struc- 
tually the ship has suffered comparatively little injury; 
the oil tanks were blown out for a length of 150 ft., and 
the sides were opened down to the bilges, but the after 
end with the engines and boilers are uninjured. Messrs. 
Standfield and Clark will commence the work of raising 
the ship immediately. 


M. P. Colbere, of Berlin, has just patented a micro- 
phone which presents some features of interest. A box 
movable on a vertical support is almost filled with carbon 
shaped in the form of a cup which is filled with mercury. 
This is covered with a layer of powdered carbon on which 
the diaphragm rests. This latter is a very thin carbon 
plate, the edges of which are fixed between two non- 
ducting rings. The diaphragm is connected to the negative 
pole and the eo carbon to the positive pole of a 
voltaic cell. he apparatus is said to transmit speech 
exceedingly well. 


Practical Electricity, a Boston technical journal, says 
that files can be recut by cleaning them, and placing 
them in acidulated water between two plates of carbon, 
and closing the circuit so as to form a real voltaic cell. 
The hydrogen liberated —— to the points of the teeth 
of the file protecting them from further action, but the 
cutting action proceeds freely over the remainder of the file. 
This process speedily brings back the teeth of an old file 
to the original shape and dimensions and does not merely 
sharpen them but practically recuts the file, without 
necessitating either softening or retempering the metal, 


On the 18th inst. the members of the sub-committees of 
the English Committee for the Retrospective Exhibition 


¢ | of Means of Transport, which will next year form a part 


of the Paris Universal Exhibition, were entertained at 
dinner at the Grand Hotel. Mr. Sutherland, M.P., vice- 

resident, presided in the absence of Lord Brassey, the 

resident of the Committee. The work already done by 
this Committee will assure the presence in Paris of a very 
fine collection of objects, illustrating the history of means 
of transport by land and water. e raison d’étre of this 
special Exhibition is the meeting of the International 
Railway Congress in Paris next year. 

At Rostaff, on the River Don, in Russia, the keels were 
recently laid of the first two steel steamers which have 
ever been built on this river. One of these steamers is 
intended to trade on the Don, the other between this 
river and the ports on the Black Sea. Rostaff being 
situated in the vicinity of the large iron and coal districts, 
hopes are entertained of important development of the 
shipbuilding industry in this locality. At Don, Peter the 
Great built his first man-of-war, prior to his directing his 
attention to the Baltic. Since then the shipbuilding in 
those parts has been discontinued, and this is the first 
attempt at again commencing this industry. 


A special meeting of the members of the Manchester 
Chamber of Commerce was held on Wednesday to con- 
sider a resolution of which Mr. H. F. Hibbert had given 
notice in the following terms: ‘*‘ That in the opinion of 
this Chamber all goods of a nature and kind which we 
ourselves produce offered for sale in the market of the 
United Kingdom should pay the legal proportional share 
of the burden of Imperial and local taxation which they 
would have paid if produced or manufactured in the 
United Kingdom.” The reeolution was seconded by Mr. 
. Boyd, and after a short discussion was put to the vote. 
It was seen at once that the supporters of the resolution 
were in a majority, and those who were against it left the 
Chamber almost in a body. The resolution was declar 
to be carried by an overwhelming majority. 


Dr. Noetling, of the Geological Survey of India, ina 
recent report on magnetic rock among the Shan Hills of 
Upper Burmah, describes a mountain or hill at Singaung 
which “ consists of a huge mass of iron ore.” Having, 
he says, noticed on the way numerous pieces of iron ore, 
which became still more frequent on the southern side of 
the hill, he examined the latter in several directions. He 
found the surface everywhere covered with large blocks of 
iron ore, originating evidently from superficial decomposi- 
tion of lower beds. He concluded that the whole hill 
consisted:of a large mass of iron ore. He was unable to 
ascertain the geological conditions under which this ore 
occurs, or its exact limits and extension, on account of the 
dense jungle, and the tremendous attraction rendering his 
compass useless. He estimates, however, that the hill 
covers at least an area of about a square mile, and that it 
rises about 200 ft. above the level of the Twiunge valley. 
The ore is hematite peroxide of iron, 


M. Govi, an Italian savant, has presented a paper to 
the French Academy of Sciences, in which he claims for 
Galileo the distinction of having discovered the micro- 
scope, as well as the telescope. He has found a book 
printed in 1610, according to which Galileo had already 
directed his tube fitted with lenses to the observation of 
small near objects. The philosopher himself stated, 
shortly after this date, that he had been able to observe 
through a lens the movements of minute animals and their 
organs of sense. Ina letter, written in 1614 toa Signor 
Tarde, he states that he has with his microscope “‘ seen 
and observed flies as large as sheep, and how their bodies 








were covered with hairs, and they had sharp claws.” The 
date usually assigned to the discovery of the microscope 
is 1621, and the invention is attributed to Cornelius 
Drebbel, a Dutchman ; but according to M. Govi the date 
must be thrown back eleven years, and the credit of the 
first construction awarded to Galileo. 


A special meeting of the City Commission of Sewers was 
held at Guildhall on Wednesday, the 19th inst., Mr. W. 
H. Pennell presiding. A Pea 9 was brought up from the 
special committee appointed to consider the letter from 
the Council of the British Section of the Paris Exhibi- 
tion asking the Commission to aid them in exhibiting 
plans, models, and photographs of artisans’ dwellings, 
sewers, mortuaries, street architecture, sanitary arrange- 
ments, ventilating shafts, and in fact everything of inte- 
rest connected with their various public duties. The 
committee recommended that the request should be com- 
plied with, and that the models, &c., should be sup- 
plied as requested at a cost not exceeding 200/. The 
report was carried. Dr. Sedgwick Saunders, the medical 
officer of health, reported that during the week 163 houses 
in the City had been inspected, of which five required 
sanitary improvement. At the markets and slaughter- 
houses over 2 tons of meat had been seized, and at an 
auctioneer’s warehouse in the City 40 cases of 48 tins each 
of foreign condensed milk in condition unfit for consump- 
tion had been seized. During the week seven deaths and 
thirteen births had been registered. The death rate, 7.07 

1000 of the population per annum, was remarkably 
ow considering the time of the year and the weather. 
The Commission then adjourned. 





Victortan Coar.—Sir J. Hector, Government geologist 
of New Zealand, with Mr. Reginald Murray, Victorian 
Government geologist, have been engaged in making an 
inspection of the Gippsland coalfields. Sir J. Hector is 
satisfied that in many localities a good hard household 
bituminous coal is available, but a decided drawback is 
the thinness of the seams, which renders it a matter of 
some doubt whether they can be worked so profitably as 
to compete with the coal mines of New South Wales. 
Sir J. Hector has not completed his investigations at 
present. He is far from being satisfied with the manner 
in which boring operations have been carried on. 

Tue Stream Encine InpicatoR AS MOpIFIED BY 
Hirn.—A letter, illustrated by three engravings, ap- 
peared on page 576 of our issue of last week under 
the above heading. It was stated that the diagrams 
shown in Figs. 1 and 2 were taken from the top of 
the same cylinder, but with different springs, the 
former in the ordinary way and the latter with Mr. 
Hirn’s arrangement. This is incorrect. Both di ms 
were taken with the same spring, under identical con- 
ditions, Fig. 2 being a dot outline drawn round the 
aggregate figures which are produced by the Hirn indi- 
cator, the component curves being left out for sake of 
clearness. Fig. 3 shows the kind of diagram obtained 
when the steam is shut off from the indicator between 
each adjustment. 





Tur Loppon.—The recurring scarcity of water in the 
Loddon (Victoria), which has in recent years been in- 
tensified with each succeeding summer owing to an ex- 
tension of irrigation in the river valley, has forced on the 
attention of the Victorian Water Supply Department the 
necessity for constructing a work to conserve the river 
waters and to regulate their flow, so that they may render 
the most efficient service to the dwellers on the river 
banks. The proposed works include the construction of 
a barrage or weir across the river in the vicinity of 
Laanecoorie. Detailed trial surveys were commenced 
during the latter half of 1886, and were continued down 
to about six months since, when a decision was finally 
arrived at as to the site for the structure. This is about 
half a mile above Laanecoorie bridge. 





Sart Water Surrrty at Boorte. — The Liverpool 


ed | Engineering Society held its pois meeting on 


the 12th inst. at the Royal Institution, Colquitt-street, 
Liverpool, the President, Mr. C. H. Darbishire, Assoc. 
M. Inst. C.E., being in the chair. A paper, entitled 
“The Supply of Salt Water to the Public Baths, 
Bootle,” was read by Mr. W. N. Blair, Assoc. M. 
Inst. C.E., surveyor to the Corporation of Bootle, who 
described the details of the pipe-line pumping machinery 
and filter tanks. The engine and pumps are placed about 
@ quarter of a mile from the Brocklebank dock, from 
which the water is drawn through a 9-in. pipe and forced 
up to the baths, which are about 80 ft. above the dock. 
e water is also used for street watering purposes, for 
which hydrants are provided at suitable intervals, The 
filter tanks are constructed entirely of wrought iron, the 
main framing being of rolled joists spaced about 4 ft. 
apart; the filtering material, consisting of broken stone, 
gravel, and sand, to a depth of about 3 ft. 6 in., is placed 
on a floor of gratings about 7 ft. above the bottom of the 
tanks; the water from the Lag = is delivered at the top 
of the tanks, and after being filtered, is retained in the 
space below until required in the baths. The total 
capacity of the tanks is about 150,000 gallons, and the 
contents of the two swimming baths are 100,000 gallons and 
45,000 gallons, the water being changed three times weekly 
in summer.  Corporatiou of Bootle have decided to 
extend the salt water mains through the principal streets 
of the borough for street watering, asthe cost of the water 
is only 2}d. per 1000 gallons, this price covering all work- 
ing expenses and repayment of capital. Several drawings 
were exhibited showing the construction of the filter 
tanks and machinery, &c. There was an interesting dis- 
cussion, and Mr, Blair was thanked for his paper. 
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THE PANAMA CANAL. 

THE critical stage at which the fortunes of the 
Panama Canal Company have arrived gives rise to 
many criticisms, and naturally lead to the exclama- 
tion, ‘*‘ What is now to be done ?” 

Of course the margin offered to fault-finders is 
large, and it is easy to say wise things to the pro- 
moters of an undertaking who, as far as we can 





see, appear to have encountered a multitude of 
difficulties that came crowding on them as they 
advanced in their gigantic scheme. It may safely 
be said that had all these difficulties been foreseen, 
M. de Lesseps would have avoided so dangerous a 
business. Unfortunately for the stockholders the 
nature of the enterprise was only really measured 
when it was too late to go back. But in dealing 
with the subject it is only fair that these immense 
and unprecedented difficulties of every description 
should be taken into account by those who wish to 
discuss, with impartial spirit, the present prospects 
of the company. 

It is easy to say that money has been squandered, 
and doubtless it has, but how could it have been 
otherwise with the fearful mortality that reigned 
during the first periods of the construction? Both 
engineers and workmen, knowing that overwork 
and fatigue meant sure death, naturally took steps 
to avoid, as far as it was in their power, great exer- 
tion. Those who did otherwise paid dearly for it. 
How could good administration exist under these 
circumstances ? We say again that allowances must 
be made. The miscalculation regarding the total 
cost of the canal was doubtless very great, and 
engineers appear to have dealt with the subject as 
if it was only a matter of multiplying cubic feet of 
earthwork by European prices of excavation. If 
proper care had been taken it is evident that these 
prices would have been doubled or far more than 
doubled to get within a reasonable distance of 
truth. 

As matters stand the Panama Canal has cost 
46,000,000/. This is the sum which has been gathered 
from French subscribers. But most unwisely a 
large portion of this capital has gone to pay interest 
on shares and debentures, and it may safely be said 
that had this money been applied to the works the 
position would now have been very different. And 
now how much more capital is wanted to complete 
the work? The original plan of M. de Lesseps was to 
construct a level canal. The immense size of the 
Culebra Canal on the one hand, and the difficulty of 
controlling the Chagres waters on the other, brought 
the directorsto adopt the locks proposed and designed 
by M. Eiffel, thus very considerably reducing the 
cost of excavation, and the time required to complete 
the work. The cutting of the Culebra Hill was thus 
brought within manageable dimensions and the 
whole undertaking very much simplified. 

Taking the company’s statements to be correct, 
34,500,000 cubic metres of excavation were on 
January 1, 1888, wanting to complete the canal. 
On October 1 last, this figure had been reduced to 
23,768,000 cubic metres, showing an output of over 
10,000,000 cubic metres in nine months. This is 
good work and does not surprise us considering 
information of a private character we have obtained 
from independent visitors, who speak with admira- 
tion of the present activity displayed all along the 
line. Weare thus led to understand that at present 
the organisation is good and the energy displayed 
remarkable. Should the present rate of working 
be followed up and more developed, twenty months, 
or two years at the outside, ought to see the canal 
completed. 

Again relying on these figures furnished by the 
company, and supposing the cubic metre to cost, 
including all expenses, the very high figure of 10s., 
we must conclude that the remaining excavations 
to be made, might cost 10,000,000/. If as much 
again is added to cover M. Eiffel’s contract and un- 
foreseen expenses, we find that a fresh capital of 


15 | 20,000,000/. might have a good chance of complet- 


ing the great job. This fresh capital would of 
course be privileged, and would probably find a 
sufficient guarantee in the undoubtedly extensive 
receipts to be expected when once the current of 
traffic sets in. 

Many different estimates have been made of the 
tonnage of shipping that would be likely to make 
use of the canal. Here are a few of the most 
important : 


Tons 

M. de Lesseps himself... 2 ... 6,000,000 
Dr. Long, American Consul at 

Panama me ide gs wae 000,000 
The San Francisco Board of Trade... 5,000,000 
Admiral Ammon ‘ee he ... 3,762,000 
M. Levasseur ah a. 7,500,000 
M. Moneal 5,500,000 


There are many other estimates, including that of 
10,000,000 tons by the Capitaliste of Paris, and that 
of 9,304,000 by the Revue-Gazette Maritime et 
Commerciale of France. The two latter may, how- 
ever, be disregarded as being far in excess of the 








others. If we take M. de Lesseps’ estimate as being, 
perhaps, on the whole, not greatly over the mark, 
we shall have to deal with a probable income of 
3,000,000/., assuming an average rate of 10s. per 
ton, from which, however, the cost of management 
and working would have to be deducted. With a 
lock canal as now projected, this would probably be 
more than with a tide level canal, as originally pro- 
posed ; but including the dredging that would be 
necessary at one, if not at both ends of the canal, 
the expense of keeping the canal in repair and other 
likely expenses, it is probable that not more than 
20 per cent. of the gross income would be required 
for working, so that 2,400,000/. would be left 
available for dividend. This would be sufficient to 
divide over 10 per cent. on the capital required to 
complete the canal, granting that the company’s 
figures as to excavations are correct. 

Under these circumstances it is reasonable to hope 
that some financial understanding may be arrived at, 
considering that any fresh and privileged capital 
will find a fair guarantee in the investment itself, 
and though such an arrangement may offer little 
consolation to the present shareholders, the canal 
could be completed, and its undoubted usefulness 
developed. It would be premature to speculate 
how or where the new capital should be raised, but 
the present crisis may suggest itself as a favourable 
occasion for American enterprise. If the canal 
were finished by a combination of French and 
American capital, and its affairs were controlled by 
a joint Board, made up of French and United 
States directors, a fair future might yet exist for 
M. de Lesseps’ great scheme, and political com- 
plications of more or less importance might be 
avoided. 


THE NAVY ESTIMATES. 

THE House of Commons was treated to quite a 
new sensation on Thursday of last week in the 
shape of something definite on the naval question. 
It was Lord Charles Beresford, the iconoclast of 
precedent, that the members had to thank for this 
novelty. Instead of contenting himself with 
general denunciations of our naval policy, after the 
usual Parliamentary pattern, and picking out here 
and there a spot of weakness (no difficult matter by 
the by), he propounded what he called ‘‘a plan of 
campaign ;” a mere sketch it is true, but as a sketch 
whole and complete. Thatis just the kind of thing ~ 
we want. It is little good honourable members 
making long speeches in the House, pointing out 
we are weak in this or that particular, because it is 
so easy for the Government representatives to get up 
just after and point out how we are strong some- 
where else. This piecemeal way of attacking a 
subject can never be satisfactory, for no sooner do 
you floor your enemy in one corner than up he 
pops in another; so that the public, who judge 
only by final results, never know which side has 
the victory. 

Lord Charles Beresford contends that we have 
no standard of what should be naval efficiency for 
the reason that we have never made out what the 
naval requirements of the country are. Our 
shipbuilding vote has been based neither on 
policy, theory, nor business-like lines of any de- 
scription, The governing consideration has been 
the amount of money that the Cabinet could spare 
for the Navy Estimates without any reference to 
what the naval requirements for the defence of the 
country were. It had been, the noble lord con- 
tinued, the fashion for those in authority to 
attempt to quiet the public mind by comparing the 
number of British ships with that of France, when 
that which should be compared was the work the 
respective fleets would have to do, 

After so much by way of preface Lord Charles 
proceeded to say that in a recent Parliamentary 
return England is credited with forty-nine and 
France with thirty battle-ships, in both cases built 
or building. From the French total he made 
a reduction of six, i.e., the Brennus, as not to be 
finished for a long time, Savoir, Revenge, Mont- 
calm, and Thetis (unserviceable), and an ironclad 
abroad. That left twenty-four, but to this he must 
add the six coast defence vessels of the Furieux 
and Tempéte class, as these vessels are of a more 
formidable character than several which were in- 
cluded amongst our battle-ships, such as the 
Belleisle, Hotspur, Invincible, Rupert, and Iron 
Duke. There were, therefore, practically thirty 
battle-ships which we should have to fight if ever 
hostilities unhappily broke out. To meet these we 
had according to the return forty-nine vessels, but 
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eight were old non-effective ships—the Warrior, 
Minotaur, Achilles, Hector, Defence, Valiant, 
Lord Warden, and Repulse ; indeed, the two latter 
have been on the sale list as old iron for the last 
year. The deduction of these eight vessels leaves 
a total of forty-one. From the latter must be 
deducted again five vessels for foreign stations, viz., 
the Audacious, the Bellerophon, the Orion, the 
Penelope, and the Swiftsure, which brings our final 
total to thirty-six to oppose the thirty French vessels. 

Supposing then we were to go to war with 
France the following would be the position of 
affairs. At Toulon there would be fifteen battle- 
ships, at Cherbourg five battle-ships and four coast 
defence vessels, which make nine in all, At Brest 
there would be four battle-ships and two coast 
defence ships, or six in all. In addition to these 
there would be, Lord Charles observed, eight gun- 
boats, four at Brest and four at Cherbourg, of the 
newest type and most formidable character. 

To meet these we should have, as the speaker had 
shown, thirty-six ships. The Secretary of the Ad- 
miralty had said on the 4th of April last, speaking 
at Liverpool, ‘‘ What shipowners do expect and have 
a right to demand is that we shall provide a fleet 
more than sufficient to watch, and, hope, destroy 
every war vessel of a possible enemy.” Nothing 
could be said to which Lord Charles would more 
cordially agree, but how could the work be done 
with thirty-six ships ? From this number we could 
only afford fifteen to watch and destroy the French 
fleet at Toulon, and there is no expert living who 
does not know that for ‘‘ watching’”’ it is necessary 
to have one-third more vessels, at least, than the 
number of those being watched. Last summer’s 
manoeuvres more than confirm this. The names 
of the ships Lord Charles gave for watching Toulon 
were Agamemnon, Alexandra, Benbow, Camper- 
down, Colossus, Conqueror, Dreadnought, Edin- 
burgh, Hero, Howe, Inflexible, Rodney, Superb, 
Nile, and Victoria. These names include most of the 
best and most modern fighting ships. They would re- 
quire, in order to be efficient, their proper contingent 
auxiliaries of cruisers and torpedo catchers. The 
number ought to be two cruisers or torpedo catchers 
to every battle-ship, but in place of this we could 
only send twenty-three auxiliaries for the Toulon 
fleet, which was in a proportion of one and a half 
to every line-of-battle ship. With regard to size the 
cruisers might be divided in the following manner : 
Eight over 3000 tons, viz., Australia, Aurora, 
Galatea, Amphion, Arethusa, Forth, Mersey, and 
Iris; nine between 1500 and 3000 tons, viz., 
Magicienne, Marathon, Arthur, Brisk, Cossack, 
Mohawk, Porpoise, Scout, and Fearless; and six 
under 1000 tons, viz., Sharpshooter, Salamander, 
Seagull, Shelldrake, Sandfly, and Spider. Such a 
flotilla would be, it is needless to say, quite in- 
sufticient to imprison the French vessels, but it is 
all we should be able to spare unless we abandoned 
the route to India through the Suez Canal. 

Turning to Cherbourg, we find nine vessels and 
four gunboats, and to watch these we could only 
afford twelve battle-ships, the Ajax, Anson, Belle- 
isle, Collingwood, Devastation, Hercules, Hotspur, 
Invincible, Neptune, Thunderer, Triumph, and 
Rupert. As to cruisers for the Cherbourg fleet, 
we could only, Lord Charles continued, afford six- 
teen ; six over 3000 tons, viz., Immortalité, Nar- 
cissus, Inconstant, Leander, Severn, and Mercury ; 
seven from 1500 to 3000 tons, viz., Medea, Barham, 
Racoon, Alacrity, Surprise, Barracouta, and Ba- 
rossa ; and three under 1000 tons, viz., Skipjack, 
Spanker, and Speedwell, At Brest there would be 
four battle-ships, two coast defence vessels and four 
gunboats. To check this latter force we should have 
only nine battle-ships left, viz,, the Agincourt, 
Black Prince, Iron Duke, Monarch, Northumber- 
land, Sans Pareil, Sultan, Téméraire, and Trafalgar. 
As auxiliaries to these there would only be twelve 
cruisers, five over 3000 tons, viz, Orlando, Un- 
daunted, Shah, Pheton, and Thames; five from 
1500 to 3000 tons, viz., Medusa, Bellona, Serpent, 
Blanche, and Blonde; and two under 1000 tons, 
viz., Rattlesnake and Grasshopper. 

The above, Lord Charles said, disposed of all the 
battle-ships available for fighting purposes in a war 
with France for the home ane Mediterranean 
stations, and all the cruisers over 15 knots, with the 
exception of ten, which were available, and which 
were the only ones of any use whatever as auxiliaries 
to the fleet. The names were Impérieuse, Warspite, 
Blake, Blenheim, Raleigh, Vicomte, Active, Volage, 
Melpomene, and Macarty. The seven cruisers of 
the Australian squadron were naturally not included, 





In the Parliamentary return referred to the total 
number of English cruisers given was 101, and the 
total number of French 75. Lord Charles had 
dealt with the 61 English vessels that would steam 
over 15 knots. The French had in their home ports 
39 vessels which would steam over 15 knots. To 
make up the numbers of the return, England had 
33 vessels which went under 15 knots, and the 
French had 36 vessels of a similar speed. These 
he had not included, as their power of offence 
and defence was so very limited. The number of 
steamers over 100 tons belonging to different 
nations is as follows: Great Britain, 5715; France, 
481 ; Russia, 227; and for cruisers to protect this 
tonnage England has 1 to every 65 steamers, 
France 1 to every 7, Russia 1 to every 9. Such 
facts as these, if not final, are pregnant with mean- 
ing, especially when Lord Charles goes on to point 
out that France and Russia are still building 
cruisers, not to protect their mercantile marine, 
with a proportion like the above, but rather to be 
prepared to prey on our commerce. 

Lord Charles having put forward his ‘plan of 
campaign,” challenged criticism. He further pointed 
out the danger of one of the enemy’s fleets escaping 
and joining with a blockaded fleet in an attack on 
the blockaders. In that case many of our ships 
could hardly hope to escape destruction, and in the 
present condition of numbers that meant the loss 
of our supremacy of the sea, the French and 
English numbers now being so nearly level. 

To sum up this part of his speech, Lord Charles 
claimed that he had proved conclusively: 1. That 
we have an insufficient number of battle-ships. 
2. That we have no reserve for the Channel or the 
narrow seas. 3. That the number of cruisers left if 
the battle-ships were supplied with auxiliaries was 
only ten, and this number was ludicrously and dan- 
gerously insuflicient for the protection of our trade 
and commerce and the actual delivery of our food 
supply. 

To remedy this dangerous state of affairs the 
ex-junior lord suggested that 20,000,000/. should 
be spent in shipbuilding, and this sum should be 
obtained by the suspension of the sinking fund. 
His argument was that as this fund was for the pay- 
ment of the National Debt for the benefit of our 
grandchildren, and as the additions to the Navy 
would be likewise for the benefit of our grand- 
children, it would be but fair that the money should 
be supplied in the way he suggested. If the Navy 
were not strong enough for imperial purposes, our 
grandchildren might haveto pay anything, from three 
times twenty millions up to the loss of the empire; a 
statement which was received by the House very 
much as a declaration by a French deputy might 
have been, who had, in 1869, suggested the possi- 
bility of the Prussians entering Paris. 

Lord Charles would spend his twenty millions, if 
he could get them, as follows : 





Four first-class ironclads, at 701. a £ 
om .... pas ee wed ae 3,100,000 
Ten second-class ironclads of 7000 
tons ... <cs ae ess ne 4,500,000 
Ten first-class cruisers of 8000 tons, 
at 651. a ton ... aa sis is 4,800,000 
Ten of the Thames class, at 55/. a 
ae te iss fs we 2,700,000 
Twenty Medeas of 3000 tons, at 50/. 
aton ... 2p bog ae ae 3,000,000 
Twenty Sharpshooters of 750 tons, 
at 70/. a ton ... ae: bs tp 1,000,000 
Armament 1,000,000 
20,100,000 


The First Lord of the Admiralty had not much 
to say in reply to his late colleague’s vigorous attack, 
but took refuge in what, in the palmy days of the 
prize-ring, used to be known as ‘*‘ the drop and get 
back” system of defence, He commenced by say- 
ing that, in his judgment, ‘‘ the Navy had not yet 
attained the requisite standard of strength,” and he 
then quoted figures to show that more money has 
been spent of late in shipbuilding than in previous 
years ; that ‘‘ the country was in no greater danger 
than it was before,” or that ‘‘ it was absolutely im- 
possible to contend we are now in a position of 
greater risk than we were a few years back.” That, 
of course, is distinctly begging the question, or, to 
use the metaphor of the P.R., ‘‘ getting away.” 
The problem to solve is not whether we are now 
spending more than we have been at former times, 
but whether we are now spending enough. 

The only way in which the First Lord attempted 
to counter his adversary’s assault was by eliminating 
from the calculation the ships building, and taking 





those completed alone. The return, he said, gave 





the total number of French battle-ships as thirty 
and the English as forty-nine. In France there 
were eight building, and in England seven. In 
course of alteration there were eight English ships 
and four French. Adding the six coast defence 
vessels of France, we get the following totals 
according to Lord George Hamilton: Thirty-four 
English and twenty-four French ships, as compared 
to Lord Charles Beresford’s estimate thirty-six 
English and thirty French ships. Of course the 
higher totals in the latter estimate are due to Lord 
Charles including ships building on both sides, and 
this gives us our position, not at the present moment, 
but as it will be. In this we think Lord Charles is 
right, for in shipbuilding the present, like the past, 
is beyond recall, but the future is in our hands. 

It will be seen that the greater disparity between 
English and French naval force is arrived at by the 
First Lord not deducting the useless vesselsand those 
required abroad. It comes to this then, if we are to 
take Lord George Hamilton seriously, that the 
Admiralty consider ships like the Lord Warden and 
Repulse as effective battle-ships—to be consistent 
they might include the Resistance, too; indeed, 
on an after-dinner occasion, Lord George did once 
include some of our old three-deckers, such as the 
Asia and Duke of Wellington—and that our ships 
are to be called in from foreign stations in case of 
war. Of course no one at Whitehall, or anywhere 
else outside the Peace Society, holds such opinions ; 
but then if one cannot counter one must get back. 

There is one legitimate and palpable hit Lord 
George made, however. He said: ‘‘ The difficulty 
of the Admiralty is not one of shipbuilding, but of 
gun-producing power. That has not been sufli- 
ciently developed. At present there are a large 
number of ships waiting for guns; and what con- 
ceivable sense would there be in beginning to build 
fresh ships in the present state of affairs?’ Well, 
very little good ‘‘ in the present state of affairs,” and 
we may say at once that the Admiralty have hardly 
had the making of their own guns long enough to 
be altogether to blame for this ‘‘ state of affairs.” 
It has arisen from the very restricted field from 
which the supply of guns has been drawn. The 
‘* state of affairs’ is not a ‘“‘job” as some people 
have said, but it is hardly less a scandal. If the 
nation was under obligations to the big Tyneside 
firm—and it was—those obligations ought to have 
been discharged straightforwardly and honourably, 
and not by the old bad practice of granting a 
patent of monopoly; which is virtually what has 
been done in the case of hydraulic gun fittings. 
There are many important and responsible firms in 
this country who would manufacture the largest 
pieces of ordnance required in the Navy, and who 
would willingly have taken up the manufacture had 
reasonable encouragement or guarantee been given 
them ; such guarantee as they were entitled to ask, 
and which, moreover, the public welfare demanded 
should have been offered. It is not to the interest 
of a country that the supply of its contract made 
war material should be concentrated in the hands 
of vast and monopolising establishments, like those 
of Armstrong, Schnieder, or Krupp; but rather 
that it should be distributed amongst a few trust- 
worthy firms. The former plan is doubtless 
more convenient for the Government officials, 
as it takes a vast deal of work off their shoulders, 
not the least of which is the burden of selection, 
and prevents invidious comparisons as to prices 
paid, &c., being made in the country. Where 
should we have been had we depended on one firm 
alone for our warship engines? We do not forget 
the question of patent rights. It is a specious argu- 
ment to advance that a certain firm holds patents 
which the Government is morally bound to respect. 
This is very true ; but it was never intended that 
patent rights should become public wrongs. An 
inventor or his assigns should be duly and liberally 
rewarded, according to the value of the invention, 
and one of the most reasonable ways in which such 
reward can be made is by payment of royalty. The 
Admiralty have the control of this matter in their 
own hands. They are not like private individuals. 
If a firm holding a patent cannot themselves execute 
orders which depend on that patent, the Govern- 
ment should put such pressure on them as will lead 
to a license being granted to some other firm. Such 
a course has been followed over and over again 
when it has suited the authorities. Patents should 
not be used in this way simply for blocking pur- 
per That is against the spirit and letter of the 
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As the First Lord, however, pleads, gun supply 
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has only recently come under the control of the 
Admiralty, but this excuse will not be valid for 
long. Lord George would do well to remember also 
that it does not take quite as long to make a gun as 
it does to build a ship ; therefore, in spite of what 
he says, it might be advisable to go on with vessels 
supposing he intends to seek a more extended source 
of supply for guns. It is but fair to say a beginning 
has been made in this direction—no more than a be- 
ginning, but we hope it will be liberally followed up. 

There is one point (and a most important one it is, 
80 we may be excused for giving a few words to it, 
although it is out of our usual beat) upon which we 
by no means agree with Lord Charles Beresford. 
It is with some misgiving that we differ from the 
gallant sailor in this, a question upon which his 
opinion must undoubtedly carry great weight. The 
noble lord said, ‘‘ It is almost impossible in these 
days for an inferior ironclad fleet to beat a superior 
fleet. In the old days fleets fought with the object 
of destroying the men in the vessels. Then English 
pluck, added to there being a fewer number of men 
in our ships’ companies, enabled us to win a battle. 
In these days our object is to destroy the platform 
on which the men stand. Every art that mechanism 
can inventis made tosink the ship. Therefore our 
art of battle is altogether different from what it 
was in the olden time, and this militates against 
the possibility of a small force being able to cope 
with a superior force.” In other words Lord Charles 
would have us believe that the “‘ human factor” is 
eliminated from warfare. This is by no means the 
case, and we fancy Lord Charles would not be 
inclined to hold the opinion he now expresses were 
he once more in the Nile with a boiler to patch 
and an army of Arab sharpshooters ready to 
polish him off the next morning. A great deal of 
bunkum is talked about ‘‘ British pluck,” and in 
speaking on this subject, we should be careful to 
avoid anything like what the Americans call 
‘*spread-eagleism.” Still there are certain broad 
features in national characteristics which distin- 
guish the people of different races, and those of 
Anglo-Saxon blood possess, in an eminent degree, 
the qualities which are most conducive to success 
in naval warfare. It is not so much a question 
of pluck or courage, by which is meant insen- 
sibility to danger of life or limb, as it is one of 
endurance combined with energy. If we examine 
our past naval history with judgment, not warped 
by national prejudice, we must acknowledge that 
the French and Dutch, the only maritime foes 
we have had worthy of our steel—we put aside the 
Americans as standing on the same platform with 
ourselves—have shown in their encounters with us 
as much recklessness in face of danger as we can 
claim to have done. No doubt a contrary opinion 
prevails in this country, and is excusable, as we have 
always come out victorious in the long run. It must 
be remembered, however, that if there are many 
cases in which our enemies have yielded to a weaker 
force, ourown record is not entirely without reproach, 
although we ourselves are not apt to dwell over 
much on such incidents. Still the instances in 
which English, French, or Dutch have shown the 
white feather are quite exceptional, and all we wish 
to emphasise is that if we depended on courage 
alone we should not have very much to hope for from 
the superiority of personnel in any war with our 
neighbours. Fortunately, however, there are 
other factors. in the equation. Lord Charles 
speaks of ‘‘the nightly and daily worries which 
must occur while watching the enemy’s fleet 
from torpedo attack ;” ‘‘ the difficulties which must 
be attendant on coaling and watching the fleet and 
having to put their fires out to sweep their tubes,” 
and other incidents of a like nature. It is in such 
duties that the doggedness of the British sailor 
will stand him in good stead. He will go on 
sweeping tubes, watching, coaling, and grumbling 
—making the best of the inadequate resources 
his country seems likely to provide—unti! the 
time for action arrives. He will stop below, 
look after his engines, put coals on the fire 
or oil a bearing whilst the noise of battle is 
heard above, or perhaps, more trying yet, in the 
still darkness of the night, with nothing but the 
thin side of a torpedo boat between him and 
the stream of projectiles froma machine gun. Our 
more sanguine and mercurial neighbours cannot so 
well stand these demands on their patience ; they 
want to be on deck having a sword or firing a gun, 
and hurling defiance in the teeth of their foes. It 
is not, however, the slashing and shooting that will 
win naval battles in future so much as the sweeping 





of tubes and attending to engines, together with 
calm attention to duty during times of danger. The 
fiery and impatient bravery of the Latin race is 
now more at a discount than ever in sea fighting. 





STEEL CAST GUNS. 

TuE steel cast gun, manufactured by the Pitts- 
burg Steel Casting Company, of Pittsburg, Pa., 
which was to revolutionise modern ordnance con- 
struction, was tested at the United States Naval 
Proving Ground, Annapolis, Md., on December 5, 
and burst intonumerous fragments at the first service 
round. This is the gun about which we have heard 
such extraordinary statements, and upon the success 
of which Mr. Hainsworth and his Pittsburg col- 
leagues were to undertake the construction of guns 
of the largest size now made in Europe, by the 
same method which was used in the present experi- 
ment, and at a cost of less than half Armstrong’s or 
Krupp’s pieces. In fact, Mr. Hainsworth stated 
that “if the gun is a success I will offer to make a 
steel cast gun, the same size and of a better quality 
than the great English 110-ton built-up gun for 
175,000 dollars (35,000/.).”” Asso much has been 
claimed by the advocates of guns cast in one piece 
and unforged, it will be interesting to review the 
history of this gun which commenced its life in one 
round and ended it in the next. 

So great influence was brought to bear upon the 
American Parliament by the friends of a few manu- 
facturers, aided by the professional recommenda- 
tions of Captain Michaelis of the army, and Com- 
mander Evans of the navy, that by Act of the 
American Congress, approved March 3, 1887, the 
sum of 20,400 dols. (4080/.) was voted for the pur- 
chase and completion of three rough-bored and 
turned steel cast 6-in. guns, one to be of Bessemer, 
one of open-hearth, and one of crucible steel. The 
chief requirements of the specifications were : That 
the castings from which the guns were to be made 
must be composed of steel of domestic manufacture, 
made from the best quality of raw material, uniform 
in quality throughout the mass, and free from slag, 
seams, cracks, cavities, flaws, blowholes, unsound- 
ness, foreign substances, and all other defects affect- 
ing their resistance and value ; the guns each were 
to be of one piece, except the breech plug and the 
trunnion band if so desired ; they must not be forged. 
Bidders must state in their proposals the minimum 
physical characteristics their metal shall possess ; 
test specimen bars to be taken from the casting 
after final treatment ; payment to be made when 
the statutory test of the gun is successfully com- 
pleted. This test consists of ten rounds (the 
weight of the projectile and muzzle velocity for 
6-in. guns being at least 100 lb. and 2000 ft. 
seconds, respectively) fired as rapidly as the gun 
can be loaded by hand and fired. 

No proposals were received for a gun to be made 
of crucible steel, but in October, 1887, two bids 
were offered as follows : One by the Standard Steel 
Casting Company, of Thurlow, Pa., a rough-bored 
and turned casting of open-hearth steel for a cast 
6-in. high-power rifled gun; price 5300 dols. 
(1060/.) ; elastic limit, 30,000 lb.; tensile strength, 
70,000 lb.; 10 per cent. elongation in 2in.; 5 per 
cent. reduction of area; weight, finished, 15,000 lb. ; 
length, finished, 193.53 in.; greatest diameter, 
25.5 in. at the breech, reduced to 19.5 in. for a 
distance of 12in. in front of the trunnions; then 
gradually reducing to 10.75 in. at the muzzle ; the 
powder chamber is 37.5in. long with a greatest 
diameter of 7.5 in. This gun is known as the Thur- 
low gun, and is at the proving ground awaiting test. 

The other, by the Pittsburg Steel Casting Com- 
pany, known as the Hainsworth or Pittsburg gun, 
was to be a rough-bored and turned Bessemer steel 
casting for a 6-in, high-power rifled gun; price 
3300 dols. (6601.) ; elastic limit, 40,000 lb. ; tensile 
strength, 80,000 lb.; 7 per cent. elongation in 
2 in.; 7 per cent. reduction of area; weight, 
finished, 11,000 Ib. ; length, 193.53 in. ; diameter 
of powder chamber, 7.5 in.; greatest diameter 
22 in. in rear of trunnion, decreasing to 20.5 in. 
near the breech ; the diameter of 19.5 in. in front 
of trunnions decreases gradually to 9.3 in. at 
muzzle. 

As these were the only proposals, they were 
accepted, and the beginning of this year found both 
companies ready for commencing manufacture. 
Both guns were finished, bored, rifled, and sighted 
at the Washington Naval Gun Factory, and sent to 
the naval proving ground for test. The Pittsburg 
Bessemer gun wag the one which exploded on 








the 5th inst. The physical tests of the other, the 
Thurlow gun, are much more uniform and show 
better metal throughout, but the elastic limit is 
low, and it will remain to be seen if it is equal to 
the statutory test soon to be made. When the 
Pittsburg gun was taken out of the mould, the 
operation was accompanied with great demonstra- 
tions of joy, steam whistles were blown, cheers rent 
the air, and despatches were sent broadcast an- 
nouncing the wonderful feat of making a 6-ton 
casting, and the prospect of Pittsburg becoming 
the centre of cannon manufacture for the world. 
The preliminary tests made by the manufacturers 
were announced to show results far in excess of 
those demanded by the Government authorities, 
and that in every particular the steel was of amuch 
higher grade than was asked for. An examination, 
however, of the following Table, will easily indi- 
cate the warnings the metal gave of the resulting 
disaster : 


Physical Tests made at Washington Gun Factory, 





Tensile Elastic | 











Strength | Limit | Elonga- ren 
Specimen. per | per ition after after Frac: 
Square | Square | Fracture. |" 41. 
Inch, Inch, “— 
Muzzle : Ib. Ib. per cent, | per cent, 
Longitudinal 81,185 | 40,464 18. 21.26 
Transverse --| 80,722 | 43,085 18.25 20.79 
Ditto +-| 79,174 40,979 15.55 18.75 
Breech : | 
Longitudinal 88,973 51,693 9.15 10.89 
Ditto 89,686 51,693 10.35 13.88 
Transverse 75,527 | 51,693 2.65 2.79 
Ditto 73,847 | 69,332 0.60 1.60 
Ditto 73,236 | 65,258 1.85 4.35 
i 








The interior dimensions of the guns were finished 
the same as the mark II. 6-in. breechloading rifle. 
The manufacturer had previously annealed the cast- 
ing at a temperature of 1400 deg. Fahr., natural 
gas being employed. Mr. Hainsworth, from whom 
the gun takes its name, was so confident of success 
that he asked the Government authorities to place 
one of their 6-in. built-up forged guns by its side 
and fire alternate shots, stating he had no fear of 
the result. 

On December 5, this result came, proving at 
least that in this particular gun Bessemer steel, un- 
forged, is not suitable for high-power ordnance. 
No one was injured owing to the extraordinary 
precautions taken ; but the result is a most grievous 
disappointment to the makers who have taken so 
many means to insure the praise of cast guns and to 
condemn the system decided upon by the Govern- 
ment authorities as the most efficient. 

The gun was to be tested first with a scaling 
charge, and then by ten consecutive shots with 
48 lb. of hexagonal powder and 100 lb. shell. At 
the maker’s request the first round was fired with 
36 lb. of powder. The gun stood this test, the 
pressure gauges showing 11 tons to the square inch. 
But with the first service round the gun exploded 
with a tremendous roar, the breech flying to the 
rear in twenty parts or more, all forward of the 
trunnions remaining in one piece, and the pressure 
gauges showing 14.1 tons. The platform was de- 
molished and considerable damage done to sur- 
rounding property, estimated at much more than 
the price asked for the gun. 

In our previous issues we have frequently dis- 
cussed the comparative merits and demerits of solid 
steel cast guns and built-up forged guns, notably in 
our issues of March 2 and 23 of this year, and the 
views we expressed have been most practically 
indorsed by the failure of the Hainsworth Bessemer 
steel cast gun to stand even one service round. 

Whether the Thurlow gun will stand the com- 
plete test is doubtful, but it has much in its favour, 


Thurlow Gun, 6-in, Breechloading Rifle. Physical Tests 
made at Washington Gun Factory. 

















| | 
Tensile | Elastic 
Strength Limit Elonga- Pepeaten 
Specimen. ant a tion after yy -arey 
quare | uare upture, 
Inch. Inch. " Fracture. 
Muzzle : |; per cent. |per cent, 
Longitudinal 80,468 37,942 | 20.60 | 23.26 
Transverse --| 80,570 | 98,961 | 18.20 30.12 
Ditto --| 81,334 | 38,451 18.50 27.40 
Breech : | 
Longitudinal 80,519 $8,961 | 19.55 24.31 
Ditte 80,977 38,451 | 19.10 27.40 
Transverse 80,162 37,942 20.65 22.56 
Ditto | 79,246 36,414 | 24.75 32.43 
Ditto 79,309 | 37,072 | 27.85 40.78 
as the annexed Table will show. It is made of 


open-hearth steel, has more metal, and is of better 
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proportions, while the material is much moreuniform 
in quality ; but the elastic limit is low, and this is a 
characteristic which must not be overlooked. 





MANCHESTER SHIP CANAL. - 

THE first sod of this work was turned in No- 
vember, 1887, and since then much activity has 
been displayed in the carrying out of the under- 
taking. This is especially noticeable during the 
latter half of the year. The earlier months were 
chiefly taken up in organising the necessary staff 
and labour supply, fencing off the land, arranging 
for the avenues for traffic to and from the works, 
building workshops, habitations, offices, hospitals, 
churches, &c., and getting together a plant, of 
which it is no exaggeration to say, that the like has 
never been seen before on any work of the same 
magnitude. * 

This gigantic undertaking is now in full working 
order, and along the whole route the greatest 
activity prevails. It is extremely gratifying to 
those who take an interest in work of this kind to 
walk along and notice the completeness of the 
organisation visible on all sides; every machine 
and every man seem to be in the proper place, 
nothing and no one is standing idle ; and in addition, 
the heavy rail, canal, and road traffic of the district 
through which the works pass, is in no way inter- 
rupted ; temporary structures, alterations, and de- 
viations have been made by the Canal Company, so 
that no one is interfered with. To those accus- 
tomed to visiting large works, this general activity 
is particularly noticeable, for, as a rule, no matter 
how well arrangements are made and carried out, 
delays and stoppages occur in places from uncon- 
trollable causes. 

The weather during the past six months has not 
been all that could be desired, and for the last two 
months it has been decidedly bad, yet, notwith- 
standing this, the amount of work done and the 
quantity of earthwork moved has, perhaps, exceeded 
anything ever yet done in the same time. Mr. 
Walker, the contractor, is to be congratulated on 
the completeness of his staff and organisation, for 
the satisfactory state of things already noted has 
progressed in an undiminished manner, although 
he has been absent for some months past, at Buenos 
Ayres, where, by the way, he is carrying out an- 
other contract, almost as large as the Manchester 
Ship Canal. 

As has been already described in a previous 
series of articles,+ the work is divided into nine 
different sections, each of which—with the excep- 
tion of Nos. 8and 9, which are as one—are worked 
by a separate staff, as though the sections were 
independent contracts. In previous articles the 
arrangement of the staff was detailed ; there has 
been no alteration, with the exception that Mr. 
A. O. Schenks, the contractor’s chief engineer for 
this work, has taken office since the date of our last 
visit. The work on each section has now extended 
so much that to treat of it in detail would not only 
be confusing but tedious ; the progress of each sec- 
tion will, however, be described generally and any 
matters of particular interest quoted. 

Section No. 1, from 0 to 4 miles 20 chains. —The 
progress on this section has been chiefly confined 
to earthwork. The cutting forthe Eastham Locks 
—the entrance to the canal—has now been widened 
and deepened to an excavation so large that a steam 
navvy, an engine and wagons, and a number of 
men working, in any one part of it, seem quite a 
small affair when viewed from the top of the slopes. 
The gullet in the centre is down on the bottom of 
the canal, and three steam navvies are working on 
this bottom, some 60 ft. below the surface ; alto- 
gether, seven steam navvies and steam crane exca- 
vators and twelve locomotives are working in dif- 
ferent parts of this cutting. The chief bulk of the 
excavation is a red clay overlying red sandstone ; 
this clay is so hard that it has to be blasted with 
powder before the navvies can move it, while, strange 
to say, some of the underlyingsandstonecan be taken 
out by the same machines without any preliminary 
blasting or loosening, At the top of the cutting on 
the land side a large square tower-like erection is 
going up; this is a pumping station for two 60-in. 
Cornish pumps, which are to keep this part of the 
work dry. At Pool Hall Bay oy Foe, the canal is 
divided from the estuary of the Mersey by a wall, or 
rock and clay embankment ; this sea wall, for a dis- 
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*See page 325 ante for complete list of plant on the work. 
+See ENGINEERING, vol. xlv., pp, 569 and 596, and 
pp. 65, 239, and 273 ante, 








tance of about one mile, has been put in to half-tide 
level. East of Pool Hall Bay another large cutting 
is being worked ; it is in red sandstone, and the 
rock taken out is of good quality ; some thousands 
of yards of it are stacked in dressed blocks along- 
side the site of the canal near 2? miles. The 
quantity of earthwork moved on this section to 
November 30, is 1,750,000 cubic yards ; of which 
150,000 cubic yards are rock; the figures on May 
30 last were: Soft, 700,000 cubic yards; rock, 
20,000 cubic yards. 

Section No. 2, from 4 miles 20 chains to 8 miles 
20 chains.—The progress on this section is chiefly 
confined to the earthwork, or, in the euphonious 
language of the navvy, ‘‘muck shifting.” This is 
not a.subject that allows of very interesting writing, 
nevertheless, in connection with the work on this 
section, there has been ‘‘ muck shifting” extraor- 
dinary, the particulars of which must prove instruc- 
tive and highly interesting to engineers in all parts 
of the world. The general class of the earthwork 
on this section is not of a pleasing nature; for the 
most “part it is a bluish an clay, most probably 
the result of accumulated river sludge ; this is mixed 
with peat, and altogether presents very disgreeable 
features for working in, and much difficulty is ex- 
perienced in keeping the cuttings sufficiently dry 
to get a sound bottom for the excavating machines 
and wagon roads leading to them. Mr. Brown 
supplies the following particulars respecting the 
large amount of earthwork moved in a day of twelve 
hours. In a peat and blue-sludge cutting, 520 wagon 
loads were excavated by one Dunbar and Ruston’s 
ten-horse power steam navvy, with buckets 2} 
cubic yards eapacity. The water level measure- 
ment of the wagons is 4} cubic yards, but making 
a fair allowance it may be said that this 520 wagons 
represents 2000 cubic yards of solid excavation-—— 
truly a remarkable day’s work considering the 
nature of the excavation and the softness of the 
bottom. Inthe particular instance referred to, one 
locomotive with 12-in. cylinders and six wheels 
coupled, by the Hunslett Engine Company, was 
the power used to move this stuff; the average 
lead was 14 miles, fifty wagons were used, the 
gradients on the roads were 1 in 50 out of the 
cutting, and on the spoil bank; exclusive of 
the driver and fireman of the locomotive, and 
the driver and wheelman of the navvy, seven- 
teen men and four horses were working round 
the navvy in the gullet and fifteen men on the 
tip. This quantity of earthwork moved in twelve 
hours has been exceeded on section No. 5, under 
different conditions, with a similar machine, 
particulars of which will be given in due course. 
The chief work on section No. 4 is, at present, as 
follows : From about 43 miles to. about 5 miles the 
cutting is of the clayey nature already described. 
It has been excavated to the full width, and to 
about half depth. The estuary embankments across 
Ince Bay, near the sixth mile, have not been started 
owing to certain difficulties not yet arranged be- 
tween the Canal Company and the Mersey Con- 
servancy. A large cutting to the east of Ince 
lighthouse, about the seventh mile, is well forward. 
It is composed of peat beds, blue clay, river sludge, 
and sand, and runs into sand and red sandstone at 
the easternmost end. The tipping arrangements 
on all the banks made up from these cuttings re- 
quire great attention, because of their liability to slip 
owing to the wet and greasy nature of the stuff. 
The quantity of earthwork moved to November 30 
is 900,000 cubic yards; of which 40,000 cubic 
yards are rock. The figures to May 31 last were: 
Soft, 186,000 cubic yards ; rock, 14,000 cubic yards. 

Section No. 3, from 8 miles 20 chains to 11 miles 
60 chains.—The work on this section will be of a 
particularly interesting nature, as for nearly half 
the distance the canal will be inside the estuary of 
the Mersey. The chief work at present being 
carried out is in a large cutting across Frodsham 
Score, a low-lying flat between about 84 to 10 miles, 
covered at high tides. All along this flat a tidal 
embankment has been made on the river side of the 
canal, so that the high tides are shut out of the 
works; the cutting is nevertheless a very wet and 
bad one. The stuff is a neutral grey clay overlying 
sand, and although the rise and fall of the tides do 
not affect the cutting, much water is constantly 
coming in through the bottom. At one point it is 
almost impossible to keep the wagon roads up; 
stacks of timber are buried, and yet the rails and 
sleepers go clean out of sight in a sea of mud when 
the engine es over the spot ; several centrifugal 
pumps are kept constantly going so as to allow the 





excavating machines to work. The cutting is well 
forward to its full width and about half its depth ; 
three steam cranes fitted with Wilson’s steam 
excavators, and one Liibecker (German) steam 
land dredger are working init. The latter machine 
is working in the sandy end of the cutting and 
about 300 wagons of stuff is considered to be a good 
average for a nine-hour day. The biggest work 
done on the section with this machine was 661 
wagons in one day and a quarter. To carry out 
this, two locomotives with 100 wagons were in 
constant attendance on the machine, and three 
gangs of men, one gang working about the ma- 
chine, another on the roads, and a third on the 
bank tipping wagons ; seventy was the total number 
of men in the three gangs. The average lead to 
which the stuff was run was half amile. A new 
‘¢ Buette” (French) steam land dredger arrived on 
the ground two or three weeks since. The cofferdam 
for the Weston Marsh Lock, at 10 miles, is finished ; 
the bottom is gravel and the concrete foun- 
dations for the locks have been begun; a 10-in. 
centrifugal pump keeps the excavations dry. It 
is on this section that the Weaver sluices are 
to be built. In a previous article referring to 
this section it was promised to reproduce the plan 
of the temporary cofferdam—-then considered neces- 
sary—in itself a very large work. This cofferdam 
has now been abandoned, and it is intended to build 
these enormous sluices with practically no tempo- 
rary or preliminary structure. It is now proposed 
to carry out the work much in this way: As the 
bottom of the estuary, where the sluices are to be 
built, is clay with an overlying bed of gravel, then 
uppermost silt, sand, &c., 12 in. by 12 in. square 
piles are to be driven touching each other, through 
the silt, sand, and gravel into the clay, and so form 
a sheet of piling all round the work to about half- 
tide level ; this will be again divided, by similar 
piling, crosswise into several sections. As there is 
a very great rise and fall of tide in the estuary, 
some 18 ft. to 20 ft., the foundation work will be 
carried out at low tide. Several powerful centri- 
fugal pumps will easily keep the work dry, the 
sand, silt, &c., will be taken out until a sound 
foundation is reached, then the sheet piling will be 
completely filled with concrete ; upon this will be 
placed a steel skin, which will be again filled in with 
concrete upon which the stonework will rest. The 
piling around the bottom of the foundation will not 
be subsequently removed. Cutting isthe principal 
work carried out on the section to date, the quan- 
tity moved to the 30th November being 358,600 
cubic yards ; the quantity moved to the 3lst May 
last was 20,000 cubic yards. 

Section No. 4, from 11 miles 60 chains to 16 miles 
22.chains.—For some time past the earthwork on 
this section has not progressed with the same vigour 
as during last summer, owing to the clay in the 
cuttings being required for the hearting in the 
estuary embankments west of Runcorn, and these 
are some of the matters not finally decided between 
the Mersey Conservancy and the Canal Company. 
The work on the section is, however, by no means 
at a standstill ; plenty of other work has been found 
to occupy the staff and the workmen on this length. 
It may be remembered that in an article describing 
the work on thissection in May last we gave a series 
of figures for many days’ work with the Dunbar and 
Ruston steam navvies. At that time the number 
of wagon loads filled—reaching 423 and 444 per 
day-—was a quite unheard-of quantity to be moved 
by one machine inthe time. When these machines 
were first constructed the buckets were made to 
hold 1 cubic yard, some time afterwards this was 
increased to 14 cubic yards, and that quantity was 
considered the limit. It was from this section of 
the Manchester Ship Canal that the suggestion 
came to again increase the size of the bucket, 
which was done, until the capacity was 2} cubic 
yards, two scoops to fill the 44 yard wagon; 
and there seems to be no reason why the capa- 
city of the bucket should not be increased to 
3 cubic yards for working in sand. The first 
2}-yard bucket made was sent to this section, and 
with it the first of such large quantities were ex- 
cavated. The credit is certainly due to this section 
for having revolutionised the workings of these ma- 
chines. Previously about 270 wagons—about 1000 
cubic yards—was considered an outside day’s work ; 
now this figure is hardly an average, and to reach 
such figures as 400 wagons — about 1600 cubic 
yards—is now a common occurrence, while in one 
instance the enormous total of 640 wagons were 
filled in twelve hours—a quantity equalling nearly 
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2500 cubic yards. There are now some twenty-four 
2}-yard buckets fitted to the Dunbar and Ruston 
excavators on the canal, and we understand that 
every machine leaving Messrs. Ruston and Proc- 
tor’s works will in future have a large (2}-yard) as 
well as a small (1$-yard) bucket sent with it. 
Another innovation started on this section is the 
fixing of a pulsometer pump on to each steam exca- 
vator, and working it with thesteam from the ma- 
chine, so as to keep the road under the machine 
dry. This a most important matter, as every one 
with experience knows how greatly work is faci- 
litated when the machine stands upon a dry bottom. 
On section No. 4 the work progressing at present 
is as follows: The cutting at ‘‘ No Man’s d,” 
124 miles, an island—at flood-time—in the estuary, 
is being opened out, and is at present worked by 
hand labour. The cofferdam at the head of this 
island, just below the large viaduct of the London 
and North-Western Railway crossing the Mersey, 
is being made, so that the wall may be built, some 
25 ft. thick, confining the canal in its passage under 
one of the spans of this viaduct. The manner of 
constructing this cofferdam is well worthy of notice, 
and may serve as a hint to engineers where similar 
difficulties present themselves, The foundation at 
this point is a red sandstone rock, into which 
it was intended to drive 12 in. by 12 in. timber 
piles ; these piles were fitted with a701b. pile shoe, 
and driving was begun with a De-Witt pile driver 
with a 30 cwt. monkey. The shoe was driven into 
the rock, but the timber of the pile inside the shoe 
was so completely burred up that it became useless 
and had to be discontinued. Mr. Gregson then sub- 
stituted old steel rails for timber piles ; he pointed 
the rails, and with a light barge carrying a 3 cwt. 
monkey, tapped them into the rock with the 
greatest rapidity and ease. Stringers were then 
clamped to either side of the rails, both at the top 
and the bottom, and the cofferdam may therefore be 
constructed with much speed ; with a tide from 18 ft, 
to 20 ft. running some 10 knots an hour, the sim- 
plification in the building of this cofferdam is an 
important matter. From 13 miles to 144 miles no 
work is being done in the cuttings for the reason 
already stated, but from 144 miles onwards to near 
the end of the section, 16 miles, the work in 
the cuttings is being carried out by hand. The 
cuttings between these points are very soft; they 
are in a formation of peat and fine sandy clay ; 
this stuff holds water like a sponge, and when 
wet would almost ‘‘bog a fowl.” The work 
now being done is to cut, by handwork, a deep 
gullet right along the centre. This acts as a drain, 
and is continued to a sump near 16 miles, which is 
worked by a 12-in. centrifugal pump. The action 
of this gullet is to drain the excavation on either 
side, and what was formerly a morass is now be- 
coming quite hard, and in a short time it may be 
taken out by steam excavating machines and engines 
and wagons. Near 15? miles Randall’s sluice, 
which is an important work, is being carried on. 
This sluice is built on the peaty bog before described, 
and is a place where there is practically no bottom. 
It is alongside where a spoil bank, covering some 
acres, has sunk some 50 ft. belowthe surface. The 
manner of building the sluice is as follows: Allround 
the sluice, and following the outside contour of its 
masonry, long 12in. by 12 in. timber piles have 
been driven, touching each other. These are bound 
together so as to form an enclosing bond all round 
the work. Inside these piles the excavations were 
made, and as they were taken out the piling was 
strongly shored out. When a fairly sound bottom 
was reached, large masses of concrete were filled in, 
and upon this concrete the masonry of the sluice 
is appearing ; this is the first masonry in finished 
work yet showing along the canal. The quarry, 
near 15 miles, is turning out some excellent build- 
ing stone, which is being built into the sluices, 
and sent along other parts of the canal. Night 
work has been carried on at No Man’s Land and 
Randall’s Sluice—three gangs—so that no time is 
being lost. The quantity of earthwork moved on 
the section to November 30 is 750,000 cubic 
yards ; the quantity on May 31 last was 500,000 
cubic yards. 
(To be continued.) 


NOTES. 
Tue Conpuctiviry or ALLoys AND METALLIC 
SULPHIDES, 
Dr. Guapstone and Mr. Hibbert have recently 
made a number of experiments to determine whether 
metallic alloys and sulphides conduct as electrolytes 








or as ordinary metals. If the former were the case 
the alloys would be decomposed, and this decom- 
position would be accompanied by a change in the 
resistance of the electrolyte. In their experi- 
ments on alloys of lead, tin, cadmium, and bismuth 
they were however unable to detect any change of 
this nature, though the delicacy of their apparatus 
was such that a variation in the resistance of one per 
cent. could be detected. In dealing with sulphides 
the authors pressed fragments of the material expe- 
rimented on between plates of polished silver, so 
that if any decomposition occurred in passing the 
current between the plates the silver would be 
tarnished. With all the sulphides tested, which 
could be included in the general formula MS, no 
staining of the silver occurred, and such sulphides 
therefore conduct as ordinary metals. Sulphides 
of the form M28, however, were proved to con- 
duct electrolytically, the silver being stained when 
fragments of such compounds were treated as de- 
scribed above. 


Tea TRADE OF THE UNITED STATES. 

The total receipts of tea into the United States 
for the season 1886-7, amounted in value to 
16,771,802 dols., of which 12,368,063 dols., or 
63,462,268 lb. passed through the port of New York, 
or three-fourths of the whole. Of this 292,786 Ib., 
valued at 75,638 dols., out of a total of 407,169 dols., 
or nearly three-fourths of the total exports, was 
from New York. The receipts from Japan were 
46,493,000 lb., and three-fourths of the year’s 
supply came vid the Pacific coast, which was an in- 
crease over the previous year. The course of trade 
is increasing in this direction, whilst the improved 
steamer service on the Pacific and transcontinental 
railway facilities are gradually making this the pro- 
bable route of the future. Japan tea is, in round 
numbers, about one-half of the United States tea 
consumption, which has risen from 37,843,612 lb. 
in 1868 to 89,831,221 in 1887, being the lowest and 
highest years of the twenty. The Japan houses 
have all agents in New York, and these seek out the 
leading customers in the large cities, and consign to 
them direct instead of them buying in New York. 
In this way the direct trade between New York and 
Japan, especially by sea, is being largely reduced 
in volume. Of the total Japan trade, which 
amounted in the above year to 17,114,181 dols. 
imports, and 3,335,592 dols. exports, only 4,464,315 
dols. imports and 1,458,455 dols. exports were 
entered vid New York, being only one-fourth of the 
whole. Of course the proximity of Japan to the 
Pacific coast gives this description of tea an ad- 
vantage in the new route over China and other 
countries supplying the market, but it shows the 
formidable nature of the rivalry gradually coming 
into play between San Francisco and New York as 
entrepOts of eastern productions for the supply of 
the American market. 


A New Meruop or Tractne Curves BY 
PHOTOGRAPHY. 

In the Bulletin of the Académié des Sciences de 
Belgique, M. Eric Gérard describes a new method 
of automatically registering observations by means 
of photography. In ing a research in the 
variable current supplied by alternate current 
machines, he had got very good curves by using an 
extremely delicate and aperiodic galvanometer, the 
inertia of the moving parts also being extremely 
small. A beam of electric light was reflected from 
a very small concave mirror attached to the moving 
portion of the galvanometer through a lens, falling 
finally on to a sheet of sensitive paper, on which it 
cast a very minuteimage. After some trouble very 
good results were obtained in this way, but not 
being completely satisfied, he cast about for some 
other method of obtaining the same end, the arc 
light in particular being costly and troublesome. 
His new arrangement consists of a moderate-sized 
Ruhmkorff coil, the spark from the secondary coil 
of which plays between a piece of aluminium wire 
and the point of a carbon for anarclamp. Thetwo 
electrodes are fixed at least one millimetre apart. 
The spark is projected on to the movable mirror 
aforesaid, and thence to the sensitised paper which 
may be wrapped round a drum, or more con- 
veniently simply stretched on a frame, which can 
be allowed to fall between guides. The period of 
the sparks depends solely on the elasticity of the 
spring of the vibrator of the primary coil, and the 
number of spots photographed in unit length of the 
curve on the sensitised paper forms a convenient 
time scale. By connecting the electrodes of the 





secondary coil to a couple of small Leyden jars, a 








very short and white spark is obtained, the position 
of which is invariable. This plan has the advan- 
tage of reducing the dimensions of the numerous 
spots which make up the curve photographed. 


TRADE OF Brirism CotumBr1a. 

From the annual report of the Board of Trade of 
Victoria, the capital of British Columbia, for the 
year ending June 30, 1888, the total number of 
vessels that arrived at that port during the year 
was 567, of a tonnage of 512,863 tons, against 553 
vessels that deperted of a tonnage of 498,180 tons, 
exclusive of coasting vessels in both cases. Of this 
number 140 came in ballast and 335 left in ballast 
for other ports. The arrivals and departures of 
coasting vessels, principally steamers, was 658 in 
and the same number outwards. The exports from 
Victoria for the year were, produce of British 
Columbia : 








dols. dols. 
Gold in dust and bars .. “a “4 pe 560,756 
Coal .. me “a pe ‘a aa ry: 2,866 
Granite 95 
Product of the mine 4 563,717 
* PS fisheries .. es —< 1,159,504 
pa pa forest .. ae be ae 5,197 
Animals and their products 296,297 
Manufactures oe ee 31,956 
Miscellaneous 658 
2,057,329 
Exports not produce of British Columbia 65,610 
2,122,939 
From New Westminster ; 
Product of the mine (platinum) ee ve 2,609 
- as forest .. ne “< as 88,981 
os “a fisheries .. “2 re de 8,762 
Sundries... oe ae # a a 898 
96,250 
From Nanaimo : 
Product of mine (coal) .. & wid oe 1,168,399 
w os forest .. + “a we 71,904 
1,240,393 
From Vancouver Terminus of C.P. Railway : 
Product of mines .. on a oe 154,996 
pe forest .. ‘ia a ws o 361,199 
_ animals.. aa aa a on 18,492 
Merchandise be - ad ‘3 ret 17,351 
Sundries .. od ee ad - “ 1,501 
558,539 
Total from four ports 4,013,121 
Coal shipments from Nanaimo for : 
tonsa dols. 
United States x “e va oe 824,869 1,137,040 
Sandwich Islands .. an " she 2,240 7,839 
Mexico a ‘a a 3 8,020 10,570 
China ee oe “ ow ee 8,700 12,950 
1,168,399 


Exports of British Columbia—produce of Canada 
for year ending : 


dols. 
June 30, 1872 oe as a ee ae 1,858,050 
Pa 1876 a = ne a ne 2,709,082 
on 1882 a “e pos - 3,084,841 
% 1887 ‘< 8,371,601 
pa 1888 <a P 4,047,511 


These exports for 1888 were made to following 


countries : 
dols. 


Great Britain 812,677 Salmon, lumber, furs, 
United States 2,328,764 Gold dust, coal, hides. 
Australia ae 160,676 Salmon, lumber. 
China a“ re aa 88,879 Coal, lumber. 
Peru .. » a“ d 88,078 Lumber. 
Chili .. Ly es 38,828 am salmon. 
Sandwich Islands .. 83,113 ie - 
Japan da aa : 28,678 a » 

The imports into British Columbia : pr 

ols. 

Victoria se oe 2,922,895 
New Westminster .. 108,485 
Nanaimo... od 188,678 
Vancouver town .. 63,006 


Of this last 11,038 dols. was poll-tax upon China- 
men. 

A SeaLep REsERvorr. 

Before the Brooklyn Bridge was built there were 
not wanting scores of men who were ready to prove 
that the structure would not sustain its own weight, 
much less the strain due to wind and to traffic. 
The greater part of those doubters have lived to cross 
the bridge and note that the structure sustains no 
apparent deflection, indeed, scarcely a tremor, from 
the walking of thousands of foot-passengers, the 
continuous traffic of teams, and the running of rail- 
way trains. The critic upon the former Note* under 
this heading, called mathematics to his aid to prove 
that the reservoir could not have been sealed in 
the way given. The facts, as stated, were well 
known as happening not merely once, but three 
times, within a few years. Also, these conditions 
were so well understood by the people of a large 
town, that during the winter months it was the 





* See pp. 413 and 429 ante. 
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duty of a man to keep a hole chopped in the ice. 
In this instance the hole had been found clear 
shortly before nightfall, but had frozen over by 
three o’clock in the morning when the fire occurred. 
As far as the strain on the ice was concerned, that 
received ample consideration in the course of a 
report for the underwriters, prepared a long time 
before the article was written for publication. But 
it was not possible for the author of the report to 
obtain any satisfactory data as to the modulus of 
rupture of ice. The resistance of rectangular plates 
is largely a matter of hypothesis, not fully carried 
out by experimental investigation. If weapply one 
accepted formula for the resistance of rectangular 
plates to this problem, to determine the maximum 
intensity of stress in a plate of ice 100 ft. square, 
22 in. thick, and uniformly loaded at 14,% 1b. per 
square inch, 

-_3a2*wW 


=F a 715,843, 
which is in excess of what the ice would be expected 
to resist ; and the difficulty must therefore lie in 
the method of treating the problem. It should be 
remembered that the sides of the reservoir were con- 
structed after the usual American plan of building 
them, of earth, with puddled walls, and inclined at 
a slope of not over 2 to1; and, secondly, that ice 
is a very viscous material ; so that, while the formula 
might apply at the very inception of the matter, 
the rapid change to a concave form would render 
the questions of resistance entirely at variance with 
those of a flat plate. Passing by the theoretical 
consideration, it may be interesting to know the 
method adopted by the expert for the underwriters 
to prevent a recurrence of the mishap; this con- 
sists in building a simple wooden structure over 
the water at one of the sides of the reservoir, 
with walls running below the surface, and keep- 
ing in it a small stove during cold weather, 
which would prevent the water from freezing. 
In case that the reservoir was taxed when 
frozen, the supply of air would certainly come 
down through the smoke pipe and thence to the 
surface of the water, if no other more ready means 
were at hand. Although such a method would not 
give a promise of efliciency to those unfamiliar with 
such matters, it is well known that the heat of a 
small stove in a building without air is frequently 
used around gate-houses, water works, and mill- 
dams, and successfully prevents freezing at the 
gates. The reservoir was used for fire supply only, 
and not for general water supply. 





PRESSURES ON ARCH JOINTS. 
To THE EpiTor OF ENGINEERING. 

Sir,—With. reference to the query suggested (and 
answered) by Mr. John Paterson in your issue of this date, 
I beg: tosubmit the following, taken (substantially) from 
Trautwine’s ‘* Civil Engineer’s Pocket-Book.” It agrees 
with Mr. Paterson’s solution, but explains the principle 
somewhat more fully. 

Let BC, Figs. 1, 2, 8, and 4, be the joint, or plane 
surface of contact, between two blocks. Let the depth 
of the joint, measured at right angles to the paper, be =1; 
and let 

W=the resultant of all the pressures of the upper 
upon the lower block. 
Let 
D be the point of application of W, 


an 
M the middle of the joint, 
Let 
A =BC=the length of the joint 
a=BD 
6’ =DM. 


The sum of the pressures (=W) is represented by the 
parallelogram BC TN, which shows them as pam « 
| eenare over B C, or as they would beif D fell upon M,. 

et 

: p = BN =CT= the mean pressure 
P =BO =the maximum per unit of 
P,= CS = theminimum a area of BC. 
Figs. 1, 2, and 3, 

If (as in Figs. 1 and 2), b does not exceed 4 A, then 
P=p ( 1 +) 

and 
P,=2 p-P.* 


* These equations are simply other forms of Professor 
Rankine’s expressions, quoted by Mr. Paterson: 


Ww 
P = (2 A-8a), 


Paty (3a—A). 
In the fourth line of the second column of Mr. Pater- 
son’s communication, D C is made (probably by a mis- 


Demonstration. ee for a moment that the resul- 
tant R (not shown in the figures) of the resistances of the 
lower block could remain at M while W acts at D; then 
W and R would form a couple (= W b) tending to press 
B downward and to raise C. This would cause (and be 
resisted by) a second couple, consisting of an increase 
(N Om) of the pressure between the two surfaces along 
BM, and an equal decrease (=mS T) of the pressure 
along MC. The points R and X, through which the re- 
sultants of the resisting forces NOm and mST act, 
are opposite to the centres of gravity of those triangles, 
Hence their distance apart, or the leverage of the resist- 
ing couple, is R X = #A. 

Since the resisting couple must be equal and opposite to 
the first one (W 6), each of its forces NOm and mST 
must be ws 


= 2a 
and the mean additional pressure along B M is 
wow oe 
re. 


2 
and the maximum additional pressure N O is twice this 


Now the maximum sistas ‘ om 
P=p+NO=p+t =e (tts) 
p pte 7 
And 
P=C8S=CT-ST=p-ST=p-NO 
=2p—-(p+NO)=2p-P. 
Q.E.D. 
If (as in Fig. 2) b=4 A, this becomes 
P= 2 , and P,=0. 


If 6>4 A (in other words, if D falls without the middle 
third of the joint), as in Figs. 3 and 4, then P, is minus; 


























i.¢., the toe C has a sendeney to rise, and actually does so 
unless prevented either by the rigidity of the compressed 
part B d of the base, or by a tensile resistance (as by the 
adhesion of cement) in the remainder dC. If it is thus 
resisted by tension in d C (Fig. 3), we still have 


6b 
P=p (1+ —};3 
(ht 


P,=2p-P. 

P, being here the tension per unit of areaat C. This 
rarely happens, for no ordinary mortar or cement can be 
depended upon to resist such tensions as might thus occur. 
ut when (as usual) d C is practically incapable of re- 
sisting tension (Fig. 4), the pressure W is simply concen- 
come upon Bd = 8a, which thus practically becomes 
the base or joint, d C beingidle. We then have 


and 


mean pressure on B d = 


3a 
= p--— 


Ww MN 
3(.5- z) 
A 


3a 


Pao «9/4 =A 
eo 
2 
2 


w 


A 9(5- cy 


and 





print) =a instead of =A—a. 


P,=0. = pressure at d and from d to C. 





From this we have 


5-5 —-2W ,b_ 5 2W 
A VSPA tA USP A 
and 
b=a (5-3 : 
3PA 


where P is the safe crushing strength of the material of 
the weaker of the two blocks, and } is the greatest safe 
deviation of D from the centre M of the joint. 

So far the ‘‘ Pocket-Book,” 

Professor Rankine gives this last formula, and also 
those for P and P), yet he appears not to have observed 
the relation between them, but to have been at a loss for 
an answer to the query now raised by Mr. Paterson ; for 
in ‘Applied Mechanics,” page 258, he says (almost in 
Mr. Paterson’s words) : 

**Tt is true that arches have stood, and still stand, in 
which the centres of resistance of joints fall beyond the 
middle third of the arch ring,” and adds, ‘‘ but the sta- 
bility of such arches is either now precarious, or must 
have been precarious while the mortar was fresh :” as 
though there were nothing in the joint except the tensile 
strength of the mortar in dC, Fig. 3, to resist the ten- 
dency of C to rise; while the true solution seems to be 
simply that the stonesof the joint are strong enough to 
bear, in Bd, the additional pressure thrown upon that 
part by the unresisted upward tendency of C. Indeed it 
seemsaltogether rrobable that in the great majority of cases 
where }>4A, the resistance of B d to crushing is so per- 
fect that no tension at all comes upon d C and the mortar 
there, so that the arch would be quite as secure even if 
the mortar were to be scraped out ; and that in nearly all 
such cases it is uncertain, and unknowable (owing to our 
ignorance of the nature of the surfaces) how the pres- 
sures and tensions are distributed through the joint. 

Yours truly, 
Joun C. TRAUTWINE, JUN. 

Ealing, December 14, 1888. 





To THE Epitor or ENGINEERING. 

Sir,—The explanation given by Mr. John Paterson in 
his letter in your last issue on this subject is that which, 
with some modifications, I have taught to my engineering 
students for many years past. Mr. Paterson’s explana- 
tion is quite sufficiently full and clear. It will apply 
accurately to the distribution of pressure over the joint 
surface of any two solid blocks fitting each other closely 
over the whole surface and not held together by any tie- 
bolts or other tensive bond, such as cement. The useful 
result is, I think, best put in the following form: First 
determine the extreme fimits under different loadings of 
the line of resultant pressure on the joint. Let P; and P, 
in the figure show the positions of these limits, and P, 
and P. indicate the magnitudes of these limiting thrusts 


P, z 
tp WY 


IMAC 
| A << 
wvgaclleh ts CRE D  wwnencneeee--- ? 


r unit breadth (perpendicular to D) of joint; there 
he a depth d between these limiting positions. The 
object of the calculation is to find the necessary extra 
depths d, and d, which with d will make up the whole 
necessary depth D=d,+d+d,. Let k be the safe crush- 
ing strength of the material. Then the following four 
conditions must be fulfilled by the joint : 


P. P. 

> 4 > 3 

“> igh d= in 
ee > i 

4? i474 dy ikk d. 


Of course, the larger of the pair of values of d, and d, 
must be taken. The above are the forms in which the 
results are most conveniently used ; but it is interesting 
to add them in pairs so as to show the needful whole 
depth D, thus : 

p>Fi, 
P. 
> -2 
D> Fk? 
P,+P, 
kee a 
D= ik +d. 

Ordinarily it is the last formula that gives the greatest, 
and, therefore, the necessary depth D. 

The surfaces of stones are, however, always rough, and 
do not fit each other closely. The interstices are filled 
with mortar or cement. There then arises an irregularity 
in the distribution of pressure if the compressive moduli 
of elasticity of the stone and of the cement be different. 
If that of the stone be the greater, there is an intensifica- 
tion of the pressure at those patches where the layer of 
cement is thinner, and vice versd. ‘ t . 

The sort of deformation supposed in this theory is easily 
rendered visible by laying two blocks of rubber one on 
the other and crushing them up eccentrically between two 
flat plates. It will be then seen that the off edge of the 
joint necessarily opens when the pressure is eccentric by 
more than 4 D. Thus in a cemented joint either the 
cement must stretch and exert tension, or it must tear 
without stretching. 

If the centre of pressure fall outside the middle third of 
the joint, it is easy to prove that the intensity of pressure 
on the edge is when no part of the joint exerts 
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tension (as is assumed above) than when a part of it does 
exert tension, no matter how feeble the tensive elasticity 
be. Thus, if the joint be designed by the above method, 
the tension exerted by the cement makes the actual 
maximum compressive stress less than that allowed for in 
the design, and the joint can never actually have less 
strength than has been reckoned on. 

This non-tensional joint has a very curious property. 
Suppose the left-hand edge of the joint stands at a distance 
d from the centre line of the pressure P. Then if the 
right-hand edge be placed also d from P, the intensity of 
pressure will be uniform, so that the maximum equals 


the average pm But if the right-hand edge be placed 


away from P further than d the maximum pressure will 
be greater than Pm and will gradually increase up to 


ite as the section is made deeper by pushing the right- 
hand edge further to the right up to the limit 2 d from P. 
Further increase of depth of section than this limit will 
not increase the maximum stress. This apparent paradox 
well illustrates the fact that a mere increase of section 
without attention being paid to the proper placing of the 
section does not necessarily strengthen a structure. 
Mason College. Rosert H. Situ. 





To THE EpiTor oF ENGINEERING. 

S1r,—The following is a contribution to the elucidation 
of the difficulties pointed out by Mr. Paterson on page 
576 of your issue of December 14 as to the theory of stress 
in masonry. 

Consider the case of a bed-joint in a masonry structure 
under a normal pressure N originally uniform all over its 
area A, and conceive a gradually increasing transverse 
force P applied to the structure. 

It seems clear that the transverse force P always dis- 
turbs the uniformity of the pressure N, always increasing 
the pressure at the far edge, and causing it to decrease 
from thence according to some unknown , on towards the 
near edge. 

So long as P is small there is pressure all over the joint, 
and least at the near edge. As P increases, a limit will 
be reached such that pressure will just cease at the near 
edge. If P increase beyond that limit, a tendency to 
tension sets in at the near edge. 

The above results seem true for all material ; what 
follows depends on the material. 

With material incapable of resisting tension, no tension 
can be developed. As P increases, the point of zero 
pressure moves within the base, leaving the near segment 
of the base impressed, so that the pressure N falls now 
only on the remaining segment. This is the case of all 
such blockwork, masonry, and voussoir-arching as possess 
joints of weakness (without tensile resistance). 

Note that in all the above cases the total normal pres- 
sura N remains constant, its distribution only being 
altered. 

But with joints which can resist tension, it seems certain 
that tension will be developed, always greatest at the 
inner edge, decreasing gradually to zero and there changing 
to pressure increasing outwards. But the total normal 
pressure N! nw exceeds the original N by the total amount 
of tension T developed, whilst the maximum pressure in- 
tensity is less than in the case of no tension. These 
effects increase with increase of P until the maximum 
tension equals ultimate tensile resistance. Further increase 
of P causes rupture at the inner edge, extending inwards 
to a point where the tension equals ultimate resistance. 
In this state part of the joint is ruptured, part in tension, 

art under pressure. This paragraph applies to mono- 
iths, concrete structures, cemented structures (including 
arches), all possessing some tenacity. 

All the above results are general, z.¢e., independent of 
any particular law of rate of variation of pressure or ten- 
sion. To obtain quantitative results some law for this 
must be assumed, and this can only be obtained from ex- 
periment and observation. 

In the present state of engineering science it seems 
necessary to adopt one of Rankine’s hypotheses, viz., that 
the stress is a uniformly-varying one, 7.¢., varying as the 
ordinates of an oblique straight line (possibly different 
lines for compression and tension). This gives of course 
for the critical limit of zero pressure at the inner edge 
that the centre of pressure is at the outer trisection of the 
base ; any position outside this involves of course at any 
rate a tendency to tension. 

But Rankine’s mode of computing the stress intensity 
is open to question. 

Let 

Po = mean normal pressure intensity = N+A, 

M = bending moment at the joint due to P, 

+p= maximum stress intensity due to P only (com- 
puted as for ordinary beams, ¢.e., from the 


equation M= + 2.1). 
y 


Then he assumes that the effect of P or M is to produce 

a uniformly varying stress precisely as in ordinary beams 
varying from + p at one edge to —p at the other, thus 
increasing the original p., by the amount +p at the far 
edge, and ae? 
edge ; so that, if p, <p, tension ensues at the nearedge. 
ow the analogy of masonry structures with ordinary 
beams under longitudinal pressure (say as in a rafter) is 
very striking, ¢g., a vertical masonry column subject 
to a horizontal pressure (say wind) is simply a vertical 
cantilever with a horizontal (transverse) load and a longi- 
tudinal thrust (due to its own weight), encastré at the base 
partly by its own weight, partly by the tenacity of the base 


joint. 
But the particular formula used for calculating Pp is 


by the same amount —p at the near 





really applicable only to isotropic material, t.e., to mate- 
rial whose extensions and contractions under tensile and 
compressive forces of equal intensity are equal (besides 
other reservations). In such material the two oblique 
straight lines whose ordinates show the tension and pres- 
sure variation have the same obliquity, and therefore 
coalesce, and the zero point is the centre of figure. 

Now probably no masonry structures are of material 
like this, But it seems probable that, so long as the tensile 
stress is small, monolithic structures such as monoliths, 
concrete, and cemented masonry satisfy the isotropic con- 
dition approxiv.ately, in which case Rankine’s rule should 
apply (but not beyond). 

ence, with tensile stress so large as to be beyond the 
isotropic condition, a new investigation is wanted suit- 
able to material of high crushing and weak tensile resist- 
ance. The case seems analogous to that of cast iron, for 


which the rule M=" . I is applicable only within 


narrow limits. 

It remains to point out that the results of (or rather 
deduced from) observation quoted in Mr. Paterson's 
pew are probably not so widely at variance with even 

ankine’s results as might appear at first sight. 

Most of the instances quoted depend on the asser- 
tion that the line of resistance in certain arches has been 
found to fall outside the limit laid down by Rankine as 
the no-tension limit, and that (though tension is therefore 
inferred) no cracks indicating rupture by tension were 
noticed. Now two questions arise here : 

1. Did the line of resistance really fall as stated? This 
is rather a nice point. To draw a line of resistance a 
certain manner of loading the voussoirs must be assumed : 
can that assumption be relied on? 

2. Is it a fact that no tension wasdeveloped? The non- 
appearance of visible cracks (which seems to be the only 
evidence) only implies that visible rupture had not 
occurred . 

The occasional existence of even high tension in masonry 
is certain; e¢.g., experimental cantilever brick semi- 
arches have been built overhanging many feet, also when 
arches are broken by floods portions are often left over- 
hanging several feet; in such cases there must be high 
tension near the piers. 

Yours, &c., 
ALLAN CuNNINGHAY, Lieut.-Col., R.E. 

Chatham, December 15, 1888. 








GOVERNORS FOR MARINE ENGINES. 
To THE EpiToR oF ENGINEERING. 

Srr,—I should very much like to profit by the expe- 
rience of our friend, ‘* An Engineer,” whose letter appears 
in your last issue, if he will kindly give us the name of the 
maker of the governor fitted to one of the ships under his 
supervision, where the engineer in charge during heavy 
weather could attend to his manifold duties at sucha 
critical time, and why, may I ask, did our friend not 
confer such a blessing upon the less fortunate brethren in 
the sister ships by fitting one of these angels of governors 
as I have many times heard them called by the juniors? 
Just fancy standing the ordeal of watch after watch, 
throttle in hand, choking her off every time she threatened 
to become unruly, and only three engineers to do it across 
the wild Atlantic at that, for governless engines cannot 
be left one minute, and an engineer’s personal attention 
is required in twenty different places in as many minutes 
if he must carry out faithfully his duty to his employer. 
Under these circumstances he naturally calls in to the 
engine-room the first fireman or trimmer who comes under 
his eye, and exclaims, ‘‘ Just watch her a minute while I 
run up the tunnel.” This fellow, with an eye to business 
rather than duty, will, nine times out of ten, be found 
gazing at the engine-room clock, instead of obeying the 
orders of his engineer, when lo! look out there, and you 
think the Pyramids of Egypt have come tumbling through 
the skylight. (She has raced.) Yes, a good governor 
properly understood, kept clean and ready for action, is 
one of the best friends a marine yar can count upon 
during heavy weather. But I am afraid unless this golden 
rule just mentioned is conscientiously carried out, we shall 
still keep hearing of serious breakdowns occurring, which 
might be prevented by giving a few hours work to the 
governor once or twice during the voyage, and not despis- 
ing and neglecting it over inthe cornerthere. I have had 
about seventeen years hard experience as a marine engineer, 
mang of them in big ships across the western ocean, and 
upon one occasion was chief engineer of a 4000-tonner, 
when she were leaking at the rate of 60 tons of water per 
hour. I am ashamed to tell it, nevertheless it is true and 
can be proved, and this, mind you, was going on month 
after month for upwards of sixteen months, yet we never 
damaged any cargo. Simply because I had confidence in 
my engineers, confidence in the engines and boilers, and 
finally never forgot the governor, which never failed to 
prove of immense value during bad weather, and left me 
the assistance of the ship’s engineers to devote their atten- 
tion elsewhere, A neat compact little instrument, always 
ready, instantaneous in its action, reliable and safe, I 
have had this little treasure controlling those 500 horse- 
power engines twelve consecutive days; it never missed 
a race, for winter aftcr winter going west. To those 
engineers now afloat and whose engines are fitted with no 
matter what kind of governor, I say, make it a separate 
study, never forget it, and I feel confident you will never 
regret the time so devoted. 

Faithfully yours, 
ONE WHO HAS TRIED AND PROVED IT. 





To THE EprTor oF ENGINEERING, 
S1z,—In your issue of December 7, a ‘‘Shipowner,” 
who must have considerable engineering experience, 
speaks very highly of governors when properly fitted to 





Seger marine engines, but, on the other hand, says, 
“TI find they are not required for triple-expansion en- 
gines.” 

This seems to me an extraordinary statement, and 
certainly ‘‘Shipowner’s” reason does not explain why 
he finds governors are not required on triple-expansion 
engines. 

**Shipowner” states that ‘“‘ when a vessel fitted with 
compound two-crank engines buries her stern in the sea, 
the revolutions of engines are reduced considerably, and 
when the sea leaves the stern the engines make the race 
from the reduced speed. The vessels fitted with triple- 
expansion engines working on three cranks when under 
the same conditions have a uniform speed of engines, and 
any acceleration of speed is started from the normal revo- 
lutions of engines showing little or no race.” 

Now I take it that the speed of the three-crank engines 
must be reduced when the stern is buried, and that to a 
considerable extent, if not quite so much as in two-crank 
engines. 

The increase of speed must be tremendously increased 
when the three-crank engines are running with full head 
of steam, and no resistance at the propeller. 

The question comes to be, will two-crank engines start- 
ing at a reduced speed reach a higher proportional speed 
than the three-crank engines starting from a so-called 
normal speed ? 

I take it that the three-crank engine reaches a higher 
speed and has at least a similar, if not a greater, variation. 

The three-crank engine has certainly not the appearance 
of racing to the same extent as the two-crank engine, the 
motion being more uniform and the vibration less severe, 
but this can only be in appearance, as the danger to 
pumps and other gear is none the less real and consider- 
ably increased with the fastest running engines, and this 
your correspondent, “‘Shipowner,” may find out as a 
penalty for a old friend the marine governor. 


our obedient servant, 
December 19, 1888. GLasaow SHIPOWNER. 








THE PATENT OFFICE LIBRARY. 
To THE EDITOR OF ENGINZERING. 

Srr,—1. The fines inflicted on inventors being very 
much heavier than those inflicted on wife beaters, and 
other analogous brutes, there remains, I believe, in the 
hands of those who are in authority, a balance of some- 
thing like 60,0007. over and above the expenses of the 
Patent Office. 

2. A great number of American specifications are upon 
the shelves of the Patent Office library, in paper parcels 
waiting for the bookbinder, 

3. Is there any just cause or im 
part of the above 60,000/. should not 
ing these unfortunate, neglected, s 


8, Quality-court, Dec, 17, 1888, 


iment why some 
expended in bind- 
cifications ? 
ours truly, 
THomas Mor. 





WORTHINGTON PUMPING ENGINE TRIALS. 
To THE Enitor or ENGINEERING. 

Srr,—‘‘ Norseman” does well to call attention to what 
he deems an error in these most interesting trials. If 
error there is, it is doubtless not due to any oversight on 
Professor Unwin’s part, as it is a common enough prac- 
tice, in water works engine tests, to take for the discharge 
of the pump its full displacement per stroke, and for the 
head the gauge pressure at the foot of the main, plus the 
height of suction lift. When more direct methods of 
measuring are impracticable, the gauge, if carefully tested 
may be accepted as an index of the head, but to be obli 
to take on trust the discharging efficiency of the pumps as 
1.00 is not quite satisfactory, and rather discounts the 
value of all figures based on this coefficient. Reciprocating 
pumps, exceptionally placed, have been known to deliver 
more than their volume per stroke. Well-designed pumps 
moving at slow speed, with a fair ratio of stroke to dia- 
meter, pope 4 discharge very nearly their full volume ; 
but, on the other hand, the coefficient of discharge for 
many large piston — with relatively short strokes 
and numerous small valves, is notoriously bad, even when 
the pumps are immersed in water, as in the case of pumps 
a used for emptying docks and for fen drainage. 
The defect naturally becomes ater as the head falls 
and as the speed increases. erhaps Messrs. Simpson 
have information which justifies them in taking as 1.00 
the coefficient of discharge of these large Worthington 
pumps, or it may be possible to make another short trial 
to determine by measurement the discharge per stroke, 
(Such a trial would, of course, have to be made with the 
pistons moving at the full speed of the former trials.) In 
all other respects these experiments seem to have been 
conducted with admirable care. 

The compensating cylinders which are fitted to these 
engines seem likely to prove of great value, enabling 
high rates of expansion to be used with light moving 

rts, and performing exactly the same function as the 

eavy beam and rods in the good old Cornish engine, 
storing work in the first half of the stroke to return it in 
the second half. 

An important feature in Profesor Unwin’s report is the 
complete separation of the engine performance from that 
of the boiler. Even engineers require to be reminded 
that engines use steam or water, nct coal, and that state- 
ments of fuel used per indicated horse-power are of little 
service for comparison unless the evaporative efficiency 
of the boiler is also given. In the present case the per- 
formance of the engine is » while that of the boilers 
is admirable, even after making allowance for high-class 
fuel, and for a ratio of heating surface per pound of coal 
burned, much higher than can be allowed in most situa- 
tions. That ordinary Cornish boilers without cross-tubes 
should under any circumstances give the results recorded 
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reflects the highest credit on the ps cages and superin- 
tendents of London water works, who have brought the 
art (for art it is) of boiler tending to a high state of per- 
fection. The steam engine is an attractive study, and 
engineers love to make much of it. If more interest were 
taken in the question of boiler efficiency, and in the 
amount of water which can be evaporated by one pound 
of coal, the engine would be a gainer and the eremape 
statements of coal per indicated horse-power would 
much better than they usually are for all classes of 
engines. 


December 18, 1888, 


Yours respectfully 
Davip Home Morton. 





DREDGING. 
To THE EpiTorR oF ENGINEERING. 

Sir,—With reference to Messrs, J. and G. Rennie’s 
(Limited) letter in your last number respecting the cost 
of work done by the hopper dredger ‘‘ Kuphus” and the 
dredger ** Teredo” and barges. 

The rate per ton for work done by the “‘ Kuphus” as 
stated in your number of 7th inst., is not based upon a 
day or a month’s work at maximum speed, and under the 
most favourable circumstances, but upon the greater 
part of a year’s ordinary work, dredging Aard and soft 
material, 

The ** Kuphus” fills its own hopper with 1000 tons of 
ordinary material in 75 minutes when running, 18 to 19 
buckets per minute, and when running a little faster has 
raised the above quantity in 65 minutes, thus raising 
800 tons and 900 tons of material per hour, respectively, 
and had it been dredging continuously 8000 to 9000 tons 
could have been raised easily per day of 10 hours ; in fact, 
it is an ordinary circumstance for this vessel to raise and 
deposit at sea 5000 tons per day with a little overtime. 

” January last, when both the above dredgers were 
engaged removing the embankment at the Victoria Dock, 
Secee, the ‘‘ Kuphus” dredged and deposited at sea 
fully one-third more material thon the ‘‘ Teredo.” 

The ‘‘Teredo” is attended by three steam hopper 
barges to carry the spoil to sea, thus requiring four crews, 
whereas the *‘ Kuphus” with one crew dredges and de- 


posits its own spoil. 
Yours faithfully, 


Ws. Srmons AnD Co. 
Renfrew, December 18, 1888, 





HEAVY GUNS. 
To THE Epitor oF ENGINEERING. 

S1r,—The bursting of one of the French battle-ship’s 
(Admiral Duperré) 48-ton guns, killing an officer and 
five men, when firing at a target off Toulon on the 12th 
inst., brings prominently into notice the many accidents 
which have occurred with the new ordnance, both in our 
own and in foreign navies. These accidents should make 
us pause before discarding our large stock of muzzle- 
loaders—just as we did the Armstrong breechloaders—for 
weapons which, if they do not burst, may be found un- 
suitable for firing hig explosives, especially during the 
excitement of a naval battle. 

Our present muzzle-loaders are not only so simple in 
their arrangement that a bey could work them without 
fear of mistake, but are likewise constructed out of the 
coiled wrought iron in which Lord Armstrong stated he 
had ‘‘ perfect confidence,” but that “‘steel was a ve 
treacherous material;” this was confirmed by Sir 
Bramwell, C.E., who said that ‘‘ steel was of such a nature 
that fractures occasionally took place which can 
referred to no possible cause,” 

The Commissioners of Stores, after quoting these 
statements, remark “that large guns must at present be 
regarded to a greater or less di as experimental and 
speculative” (Lord Brassey’s “Naval Annual,” page 105). 

The present muzzle-loaders have been discredited 
entirely through their faulty rifling and dangerously 
weak studded projectiles (the walls of which are pierced 
after the postage stamp pattern), soit is now sought to 

t rid of them altogether, instead of remedying the costl 

unders made and re-rifling the guns, which their thi 
inner tubes render easy. 

One of the 80-ton muzzle-loaders having had its inner 
tube split by the studded projectiles, the other 80-ton 
guns were re-rifled to save their lives, and also provided 
with new projectiles, which are scarcely less objectionable 
than the old, being fitted with a heavy copper preeiings 
band upon the base, leaving the remainder of their lengt 
unsupported, and free.to hammer the guns during their 
passage through the bore, Were many full charges of 
powder to be fired from these weapons (with their present 
unsuitable projectiles), the results would be similar to 
those obtained in firing studded projectiles at Ishapore, in 
India ; respecting which, the president of the committee 
which had carried out exhaustive gunpowder experiments, 
reported, that they had “‘ resulted in:'the bursting of two 
guns and serious damage to a third;” and that it was 
clearly shown ‘from the indentations, that the violent 
blows given by the projectiles in their through 
the bore was the main cause of the disabling of these 
three guns.” 

This unsteady movement of the studded projectiles was 
also clearly shown in Professor Bashforth’s experiments ; 
but was made still more manifest by the trial with a 124- 
ton service gun, which when badly scored by the escape 
of gas over the projectiles fired, was turned over and 
reseated on what had been the lower side, Soon after 
resuming the firing it was found that the violent oscilla- 
tions of the projectiles had beaten down the previous 
rosgnaene, which on a small scale resembled a ploughed 


Our muzzle-loaders are per se strong reliable guns, and 
if properly re-rifled on a sound mechanical principle—so 





as to centre and keep their shell steadied in the bore— 
could safely fire melinite or other high explosive, which 
the new long weapons with their delicate breech appa- 
ratus and tendency to droop at the muzzle could not do 
without risk of disablement. 

Besides this important advantage, the larger bore of 
the muzzle-loaders would be valuable as enabling them to 
Sire shell of large capacity (vide 64-pr. at Suakim); nor can 
these guns be safely dispensed with, for a considerable 
time must elapse before we can be supplied with a sufli- 
cient number of breechloaders to replace them. 

New gun mountings must also be manufactured, together 
with magazine and other fittings for our ships; and both 
our navy and our distant depéts must likewise be pro- 
vided with numerous stores of all the appliances needed 
for the breechloaders; but yet, after incurring the 
enormous cost of a complete reconstruction, it is very 
doubtful whether these are the best weapons that could 
be manufactured for firing the melinite or similar shells. 

Such missiles discharged from a large-bore gun would, 
besides producing the local effect of smaller bore weapons, 
shake the structure of an enemy’s ship, and also blow up 
her gun platforms, decks, and crew on exploding. 

Foreign vessels are in their structure very similar to 
our own, many having been built}in England, and others 
copied from our designs in the full belief of our superior 
mechanical ability ; hence their defences consist of a 
similar protective deck over boilers and magazines in both 
battle-ships and cruisers, the former being likewise 
covered with patches of thick armour, which are generally 
hung = their sides in the line of the heavy gun mount- 
ings. The battle-ships are also fitted, like our own, with 
thick tubes for the passage of ammunition to their heaviest 
guns, and a thick belt of greater or less length at the 
water-line, leaving from two-thirds to four-fifths of their 
sides, and all their guns wholly or in part exposed to de- 
struction. 

Strange to say, the resisting power of such battle-ships 
is generally calculated according to the relative thickness 
of their armour belts—the armoured patches being some- 
times thrown into the scale; asif a skilful commander 
would waste his ammunition by firing at these, instead of 
at the very vulnerable and large extent of unarmoured 


side. 

The result of a well-directed fire of large melinite shells 
would probably be to clear out the secondary batteries, 
and so greatly damage the ship’s side and deck, that gun 
platforms and armoured patches would become detached 
and ibly tumble down with a fearful crash. The 
ship herself would then heel over, and flooding her plated 
under-water decks would have a very strong tendency to 
go to the bottom. 

With such possibilities, would it not be well to promptly 
examine whether we are taking a wise course in entirel 
departing from our former system of covering the ship’s 
side with a sufficient breadth of armour to protect the guns 
and their crews, as well as the vitals of the ships? And 
also to carefully consider whether the guns we are now 
making are the best adapted for firing the high explosives 
which are being introduced into the American and other 





navies. I am, Sir, your obedient servant, 
Fiaa. 
HOT WATER TANK. 
To THE Eprtor oF ENGINEERING. 
Srr,—Having experienced some difficulty with a hot 


| | water tank, in keeping the joints sound, I shall be glad if 


any of your readers can tell me the best kind of cement to 


be | se, and the best mode of caulking a tank which has to 


resist the expansion and contraction caused by the water 
in it being heated up to almost boiling point and then 
allowed to go cold. 
The tank in question was caulked in the usual way 
with iron cement (the fillets of the plates being planed). 
At first when cold water was put into it, it was quite 


boiling point, the tank commenced to leak, the leakage 
varying according to the temperature of the water, viz., 
when the temperature is very high it does not leak so 
much, but when the water is nearly cold it leaks con- 
siderably. 

= of the tank has been recaulked but with the same 
resu 

Dimensions of tank are about 12 ft. by 9 ft. by 6 ft. 
deep, with round corners, 

December 18, 1888. X. Z. 








LecHLADE Watzr Works.—It is proposed to provide 
a public water supply for Lechlade, and plans have been 
prepared by Mr. I. H. Barfiel The system contem- 
plated to be adopted is that of the Abyssinian tube wells, 
and accordingly Messrs, Le Gran: and Sutcliffe, of Bun- 
hill-row, London, have sunk two of these tube wells, and 
have coupled them to a horizontal receiver. Exhaustive 
yoayiegs ests have been made demonstrating that a yield 
of over 30,000 gallons per day of ten hours can be readily 
drawn, whereas the actual requirements of the place are 
not expected to exceed 20,000 gallons per diem. 


Norwecian SatvacGre StgamMeRs.—Owing to the large 
number of shipwrecks on the Norwegian coast several 
special salvage steamers have been recently sent out, and 
a salvage company in Christiania has now made an offer 
to the Government, that they will build a first-class 
salvage steamer, adapted for all kinds of weather, and 
place it at the disposal of the Government, so that it, 
during the four winter months, can be stationed where 
the Government may direct, always ready to go to sea. 
The conditions comprise an ann remuneration from 








the Government for at least five years, whereas the com- 
pany themselves defray the working expenses, 


sound, but when the water was heated up to almost | P° 











EXPRESS LOCOMOTIVE ; GRAND TRUNK 
RAILWAY. 

WE last week gave a two-page engraving showing 
a longitudinal section and plan of an express passenger 
engine for the Grand Trunk Railway, and this week 
we give another two-page illustration containing a 
perspective view and details of the same engine. e 
class to which this engine belongs—the Empress class, 
as it is called—has been designed to work the heavy 
fast trains over the Great Western Division Main Line 
of the Grand Trunk Railway. The boiler and firebox 
plates are entirely of steel, the seams being double 
rivetted. The rivet holes are punched, the longitu- 
dinal seams being butt joints with inner and outer 
strips. All the stay bolts are wrought iron, those in 
the sides of the ee being 1 in. in diameter, while 
those of the roof are 14 in. in diameter, and are ar- 
ranged in the manner adopted on the Caledonian Rail- 
way by Mr. Drummond, the joint with the steel crown 
ps being made by a coned head on the stay bolt and 

rawn up to its countersunk seat on the plate by a nut 
on the inside, 

The tubes are wrought iron 1? in. external diameter 
and are fitted with copper ferrules outside at both 
ends, the holes in pes: <ol tube plate-being bored 
lin. in diameter, and in firebox tube-plate 1? in. in 
diameter ; the tubes are swaged down at this end to 
suit, thus allowing them to be easily withdrawn. 

The main frames are of a composite type, the rear por- 
tions being of 1 in. steel plate, this style of frame being 
used for these parts for the reason that it enables a 
much larger grate area to be obtained than could have 
been got with bar frames of the usual American type. 
The front parts of the frames are of wrought iron and 
are of the bar type; theyare connected to the main ag 
by large palms with grooves and checks accurately fitted. 

The driving and trailing springs are underhung and 
are equalised, the equaliser being fitted with hook 
hangers, a type introduced in a class of tank engines 
recently built at Hamilton, as it economises room, is 
cheap to make, wears well, and allows the springs to 
be disconnected in a few moments. 

The driving and trailing wheels, as well as the 
engine and tender truck wheels, are of cast iron with 
hollow spokes and are fitted with steel tyres. 

In the ordinary American engine the practice has 
been to put small truck wheels under the front end ; 
this feature, together with the excessive weight 


7 | generally thrown on this end of the engine, has a 


tendency to cause the truck journals to heat. These 
two points are in the locomotive under notice kept 
well in view, and truck wheels of 3 ft. 6 in. in diameter 
are used, the weight being kept down. 

The cylinders are fitted with pistons having plain cast- 
iron rings sprung in, and are provided with tail rods. 
The slide valves, crossheads, steam and exhaust pipes 
are of castiron. In our two-page engraving this week 
a section of one of the cylinders is given in Fig. 5, 
while Fig. 4 show the saddle casting to which the 
cylinders are bolted, and which in American loco- 
motives so well secures ‘‘squareness” at the leadin 
end of the engine. Detail views of the crossheads an 
connecting and coupling-rods are given in Figs. 8 to 16. 

The smokebox (see Fig. 3 on our two-page engraving) 
is fitted with a deflecting plate and netting to prevent 
spark-throwing. The door and front are of cast-iron, 
as is the smoke-stack base, which is fitted with a steel 
barrel lagged with Russian iron, and mounted with a 
lished cast-brass top. A detail of the exhaust nozzle 
is given in Fig. 6, 

he engines of this class are fitted with screw re- 
versing gear, two glass water gauges, Siebert’s sight- 
feed lubricator for cylinders and valves, two Gresham 
injectors, and a four-pocketted chime whistle. The 
safety valves are 3 in. in diameter and blow at 160 1b. per 
square inch; the safety valve spring is in compression. 

The engines have been constructed at the works of 
the company at Hamilton, from the designs of Mr. C. 
K. Domville, the mechanical superintendent of the 
Great Western division of the Grand Trunk, to whom 
we are indebted for the drawings from which our en- 
gravings have been prepared. We _ a tabular 
statement of the chief dimensions of the engines, and 
also particulars of the express trains worked by them, 
while the character of the line over which these trains 
are hauled is shown by the sections which we give on 


the opposite page. 
Leading Dimensions and Particulars. 


Cylinders : ft. in 
Diameter 0 19 
Stroke ob Aa O 24 
Length of ports .. eae 
Width of steam ports 0 1 

» exhaust .. 0 
Centres of cylinders 6 5 

Valves : 

Lap .. te 0 $ 
Lead .. B By 0 
Travel in full gear .. 0 5ys 

Frames (plate—steel) : 

Distance apart ea 4 1 
Thickness a 01 

Frames (extension—iron) : 

Distance apart... 3 64 
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; ft.. in. 
Thickness... ae me re a ma Q 2} 
Depth.. a oe ae ts bit 3 0 5 
Boiler: 
Diameter outside (smallest ring) re “s 4 % 
Thickness of aren (steel) Pe ‘ia 0 Of; 
fe tubeplate (smokebox) pe 0 of 
Firebox oe apn aT ead ~ 
Length 6 10 
Width.. 4 0 
Depth from centre line of boiler 56 6 
Firebox (inside—steel) : 
Length at bottom .. 6 2} 
top a 5 11} 
Width at bottom |. 3 43 
Thickness of crown, sides, and end 0 F 
tubeplate 0 of 
Depth "inside H ; 6 5 
Diameter of stay bolts; a | 
+6 roof stay bolts 0 of 
Wheels : 
Driving and trailing, diameter . 6 0 
truck, diameter .. é 38 6 
Centres of driving and patting wheels 8 8 
truck wheels .. ‘ 6 10 
Total wheel base | ae 
Heating pga &e, : sq. ft, 
Firebox 128.50 
Tubes... 1281.24 
Total +s vs wd $3 -. 1409.74 
Grate area ue ole a oe ae 20.81 
ue 4, 3.50 
Weight of Engine, Working Order: tons cwt 
Ontruck.. be 15 
», driving whens. 13 1¢ 
» trailing ,, 13 10 
Total weight oe + or 42 13 
Tender: ft. in. 
Centres of trucks .. fi oe Aas ve 10 0 
Wheels, diameter .. poe e- os ed 8 6 
Total wheel base .. - we - ns 15 0 
Tank : 
Water capacity ‘a ds —— 
o - 7 ° ae 6 tons 
Total weight of tender in working order... * 85 tons 15 ewt. 


Grand Trunk Railway. Great Western Division. Main 
Line. Niagara Falls and Windsor, 
Weight of express trains, No. 53, 55, 52, 54. 
Total weight of engine and tender in work- tons ewt. = 
8 


ing order 78 
Approximate weight of two “baggage cars 


¢ 53 8 84 

Ap roximate weight of one ‘smoking car 
loaded) . 21.12 16 

ayprestenle weight of two passenger cars 
48 3 94 

Approxinats weight ‘of one dining car 
ed) 36 4 12 

: coo fe weight of four ‘sleeping cars 
(loaded 131 19 382 

Total a A weight of or pro 
engine and tender., es 369 16 14 











Schedule Time of above Trains. 





West Bound. 


No. 63. No. 565. 


East Bound, 


No. 52. 


No, 54. 





Niagara Falls .. 
St. Davids 7 
Merritton a 
St. Catharines .. 
Jordan .. aa 
Beamsville 
Grimsby 
Winona .. is 
Stoney Creek .. 


Hamilton 


Junction Cut .. 
Dundas .. . 
Copetown 
Lynden .. 


Harrisburg 


St. George 
Dumfries 

Pars * 
Princeton 
Gobles .. 
Governor’s- -road 
Eastwood 


Woodstock 
Beachville 
Ingersoll 
Patton’s Siding 
Dorchester .. 
Waubuno 
London East 


London .. 


ount Br ges 
Mount Bp 
M. C. R. Crpine 
= sa os ° 
Newbury 
Bothwell 


Thamesville 
Lo ille 


ing 
Chatham oye 


Jennette’s Creek 
Stoney Point .. 
St. Clair. . 

Belle River 
Tecunseh 
Windsor. . 


| 10.05 
*{} 10.21 5.20 
A 6.37 
».| 10.52 
*7) 11.05 
‘| 11,35 


"| 11,45 dep. 
Hyde _— —— ' 





fe End Bronk R. - Cross 


oa 
} 


a.m, 
8.05 dep. 
8.15 

8.25 
8.29 


p.m. 
2.45 dep. 


3 
3.05 


9.20 arr. 
9.25 dep. 


4 arr. 


4.10 dep. 


4.43 
4.50 arr. 


4.55 dep, 


5.59 
6.15 


11.40 arr.| 6.50 arr. 


7.10 dep. 


7.46 


8.47 
8.50 arr. 


8.56 dep. 


stop 
1,20 arr. 


1.30 dep. 





2.80 arr. | 10.05 arr. 





6.23 


5.46 


4.57 
4.45 dep. 


4.30 arr. 
4.13 


3.52 
3,43 


stop 
2.50 dep. 


2.45 arr. 





1,40 dep. 


p.m, 

7.55 arr. 
stop 

7,84 


6.40 dep. 


6.35 arr. 


6.07 dep. 
6.03 arr. 


SS 


5.02 


4.30 dep, 
4,25 arr. 


8.50 
3.40 


stop 
2.50 dep. 
2.40 arr. 


1.40 dep. 





AN AMERICAN BRIDGE SPECIFICATION. 


Prncoyp Iron Works, BRIDGE AND CONSTRUCTION 
DEPARTMENT, 1887. 
General Specifications for Railroad Bridges. 
(Concluded from page 568.) ‘ 
GENERAL DEsoRIPTION. 

Clearance.—All through spans shall have a clear width 
of at least 7 ft. from centre of track to any part of the 
trusses at_a height exceeding 1 ft. above the rails, and at 
clear height above top of rails of 20 ft. 

fpaten of Trusses.—The width between centres of 
trusses shall in no case be less than ,'; of the span between 
centres of end pins. 

Spacing of Stringers. —The floor stringers shall be placed 
generally 8 ft. between centres for single-track, ont 64 ft. 
for double-track bridges; the standard distance between 
centres of tracks being 13 ft. 

Wooden Floor.—The floor shall consist of cross-ties 
8in. by 8 in. if the stringers are placed 64 ft. between 
centres, and 8 in. by 10 in. if the stringers are 9 ft. be- 
tween centres, They shall be spaced with openings not 
exceeding 4 in., an Baie shall be notched down 4 in, and have 
a full and even bearing on stringers. 

P —— fifth tie shall be fastened to the stringer by a 
in. bolt. 

In case of deck bridges wih ties resting on the upper 
chord, when the distance between centres of trusses ex- 
ceeds 9 ft., the ties are to be proportionately increased. 

Plate Girders. — Deck- plate girders shall be spaced 
generally 64 ft. between centres. 

Through-plate girders shall have a clear width of 7 ft. 
from centre of track to inside of flanges, and the floor 
stringers shall be po wore 64 ~ herywr aon centres. 

Guard Rails. rd timbers 6in. by 
: in. on each side of each rane one their inner faces not 

less than 3 ft. 3in. from centre of track. They shall be 
notched 1 in. over every tie, and shall be fastened to eve: 
third tie and at each splice by a jin. bolt. Splices shall 
be over floor timbers with half-and-half joint of 4 in. lap. 

The floor timbers and guards must be continued over 
piers and abutments. 

On curves the outer rails shall be elevated as may be 
required, 

Strain Sheet.—Complete strain sheets, fonts sectional 
areas and dimensions of all: the parts, ‘will be submitted 
with every-proposal. 

Deratts or CONSTRUCTION. 

Portals.—All through spans with top lateral bracing 
shall have wrought-iron portals at each end of span con- 
noe rigidly to end posts. They shall be as deep as the 

pecified head room will allow, and provision shall be 
ieade in the end posts for the bending strain produced by 
the wind pressure. 

Diagonal Bracing.—Deck-bridges shall have diagonal 
braces at each panel of sufficient strength to carry half 
the maximum strain-increment due to wind and centri- 
fugal force. 











‘ony T'russes,—Pony trusses and through plate girders 
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shall be stayed 4 knee braces or gusset plates at the 
ends and at each fioor beam or transverse strut. 

Expansion Rollers.—All bridges exceeding 75 ft. in 
len shall have at one end nests of turned friction 
rollers, or balls, running between planed surfaces. Rollers 
shall not be less than 2 in. in diameter, and the pressure 
per lineal inch of roller shall not exceed 700,/d for 
wrought iron, and 1000./d for steel rollers between steel 
surfaces. (d=diameter of roller in inches.) 

Friction Plates.—¥or bridges less than 75 ft. in length, 
one end shall be free to move upon planed surfaces. 

Single-track bridges shall have lower chord end-panels 
stiffened against compression from impact or expansion. 

Temperature.—Provision shall be made for a free expan- 
sion and contraction of all parts, corresponding to a 
variation of 150 a Fahrenheit in temperature. 

Bed-Plates.—Bed-plates shall be so proportioned that the 
poser upon masonry will not exceed 300 lb. per square 
inch, 

Web Splices.—Web-plates of girders must be spliced at 
all joints by a plate on each side of the web capable of 
transmitting the full shearing strain oe splice rivets. 

Web Stiffeners.—All web-plates must have stiffeners 
one, bearing points and at points of local concentrated 

oadings. 

Rivets.—The pitch of rivets, in the direction of the 
strain, shall never exceed 6 in., nor 16 times the thickness 
of the thinnest outside plate connected, and not more 
than 30 times that thickness at right angles tothe strain. 

The distance from the edge of any piece to the centre 
of a rivet hole must not be less than 14 times the diameter 
of the rivet, nor exceed 8 times the thickness of the plate ; 
and the distance between centres of rivet holes shall not 
be less than 3 diameters of the rivet. 

At the ends of cater eg members the pitch shall not 
exceed 4 diameters of the rivet for a length equal to twice 
the width of the member. 

Tie Plates.—All segments of compression members con- 
nected by latticing only, shall have tie-plates at each end, 
the rivets and net section of which shall be sufficient to 
transfer one-half of the total maximum strain borne by 
the segment, and the thickness of which shall not be less 
than 7 of the distance between the rivets connecting 
them to the compressed members. 

In no case, however, shall the length of the tie-plate be 
less than the depth of the member. 

Latticing.—The size of lattice bars connecting 15 in. 
channels or built sections with 34 in. and 4 in. angles 
shall be 2? in. by 4 in., using % in. rivets. 

For 12in. and 10 in. channels or built sections with 
3 in. angles, 24 in. by § in. lattice bars shall be used with 
# in. rivets. 

For 9 in. channels and built sections with I in, angles, 
2} in. by @ in. lattice bars shall be used with § in. rivets. 

For 8 in. and 7 in. channels and built sections with 
2 in. angles, 2 in. by + in. lattice bars with yy in. rivets, 
and for smaller sizes of channels and angles, 1? in. by 
7: in. lattice bars with 4 in. rivets will be used. 

In cases where the length of the lattice bar is very great, 
these sizes will have to be increased, so that the thickness 
of single bars will not be less than 7s, and the thickness 
of double bars, connected by a rivet at the intersection, 
not less than z of the distance between rivets connecting 
them to the member. 

The distance between connections of the lattice bars 
shall not exceed eight times the least width of the seg- 
ments connected. 

Pin Plates.—All pin-holes shall be reinforced by ad- 
ditional material when necessary, so as not to exceed the 
allowed pressure on the pins. These reinforcing plates 
must contain enough rivets to transfer the proportion of 
pressure which comes me them, and at least one plate 
on each side shall extend not less than 6 in. beyond the 
edge of the tie-plate. 

Joints.--All joints in rivetted work, whether in tension 
or compression members, must be fully spliced. The 
sections of compression chords shall be connected at the 
abutting ends by splices sufficient to hold them truly in 
position. 

Least Thickness of Plate.—No plate shall be used 
less than yin. thick, except for lining or filling vacant 


spaces, 

Floor-Beam Hangers.—Floor-beam hangers shall have 
an additional section of 50 percent. over that given by 
the above-mentioned limiting strains. 

Eye-Bar Heads,—The heads of eye bars shall not be 
less in strength than the body of the bar. 

Symmetrical Sections.—All sections shall preferably be 
made symmetrical and the pins placed in the line of the 
neutral axis. 

Camber.—All truss bridges with parallel chords shall 
be given a camber by making the panel lengths of the top 
chord longer than those of the bottom chord in the pro- 
portion of 4 in. to every 10 ft. 

Screw Threads.—All threads must be of the United 
States standard, except at the ends of pins. 

Nuts.—All nuts must be of hexagonal shape, 


WoRKMANSHIP. 


Rivetted Work.—The rivetted steelwork shall be punched 
with holes ;: in. smaller than the diametér of the 
rivet ; the several parts of each member shall then be 
assembled, and the holes shall be reamed to the proper 
size, at least 7s in. being taken out all around; the 
sharp edge of the reamed hole shall be trimmed s0 as tu 
make a slight fillet under the rivet head, and the pieces 
shall be rivetted ther without taking apart. All rivets 
in steel members shall be of steel; they shall be of such 
size that they will fill the hole within ys in. before driving. 

All wrought-iron work shall be punched accurately 
with holes x; in. larger than the size of the rivet, and 
when the pieces forming one built member are put 
together, the holes must be truly opposite ; no drifting to 


distort the metal will be allowed. All burrs and inequa- 
lities shall be carefully removed so that the surfaces may 
come in perfect contact. 

All holes for field rivets shall be accurately drilled to 
an iron template or reamed while the connecting parts 
are temporarily put together. : 

The rivet heads must be of approved hemispherical 
shape, and of a uniform size for the same sized rivets 
throughout the work. They must be full and neatly 
finished and concentric with the rivet hole. 

All rivets when driven must completely fill the holes ; 
the heads be in full contact with the surface, or counter- 
sunk, when so required. 

Wherever possible all rivets shall be machine-driven, 
Power rivetters shall be direct-acting machines worked by 
steam, hydraulic ye sem or compressed air, and capable 
of holding on to the rivet when upsetting is completed. 

When members are connected by bolts which transmit 
shearing strains, the holes must be reamed parallel, and 
the bolts turned to a driving fit. 

The several pieces forming one built member must 
fit closely together, and when rivetted shall be free from 
twists, bends, or open joints. 

All portions of the work exposed to view shall be neatly 
finished. 

All surfaces in contact shall be painted before they are 
put together. 

Forged Work.—The heads of eye bars and the enlarged 
parts of rods with screw ends shall be made by upsetting, 
rolling, or forging into shape. Welds in the — of the 
bar will not be allowed, except to form loops of laterals, 
counters, or sway rods. 

Eye Bars.—The bars must be perfectly straight before 


ring. 

The holes shall be in the centre of the head and on the 
centre line of the bar. : 

All steel eye bars shall be annealed by heating them 
to a uniform dark-red heat throughout their entire 
length, and allowing them to cool slowly. 

hen bent loops are used, they must fit perfectly 
around the pin gate pe its semi-circumference. ; 

Machine Work.—All abutting surfaces in compression 
members shall be truly faced to even bearings, so that 
they shall be in such contact throughout as may be ob- 
tained by such means. 

The ends of floor girders shall be faced true and square. 

Pin-holes shall be bored truly parallel with one another 
and at right angles to the axis of the member, unless 
otherwise shown in drawings; and in pieccs not ad- 
justable for length no variation of more than sin. 
will be allowed in the length between centres of pin holes. 

Bars which are to be placed side by side in the structure 
shall be bored at the same temperature and shall be of 
such equal length that upon being piled on each other 
the pins shall pass through the holes at both ends with- 
out driving. 

All pins shall be accurately turned to a gauge and 
= straight and smooth, and all pin-holes shall be 

red. 

All main pins up to 4 in, in diameter shall fit the pin- 
holes within 2% in., and all pins over 4 in. in diameter, 
and pins for lateral connections, shall fit their holes 
within + in, 

All pins shall be supplied with steel pilot nuts for use 
during erection. 

All workmanship shall be first-class in every par- 
ticular, 

QUALITY OF MATERIAL. 

Iron.—All wrought iron must be tough, ductile, fibrous, 
and uniform in character. It shall have a limit of elas- 
ticity of not less than 26,000 vat get square inch. Finished 
bars must be thoroughly welded during the rolling, and 
be free from injurious seams, blisters, buckles, cinder 
spots, or imperfect edges. 

For all tension members best refined iron shall be used, 
capable of standing the following tests : 

hen tested in specimens of uniform sectional area of 
at least 4 of a square inch for a distance of 10 in., taken 
from tension members which have been rolled to a section 
not more than 44 square inches, the iron shall show an 
ultimate strength of 52,000 lb. per square inch, and 
stretch 20 per cent. in a distance of 8 in. 

Specimens taken from bars of a larger cross-section 
than *, square inches will be allowed a reduction 
of 500 lb. for each additional square inch of section, down 
to a minimum of 50,000 Ib. 

The same sized specimens taken from angle and other 
shaped iron shall have an ultimate strength of 48,000 lb. 
to a lb. per square inch, and elongated 15 per cent. 
in 8 in. 

The same sized specimens taken from plates 8 in. to 
24 in. in width shall have an ultimate strength of 47,000 lb., 
and elongate 12 per cent. in 8 in. 

The same sized specimens taken from plates 24 in. to 
36 in. in width shall have an ultimate strength of 
46,000 lb. and elongated 10 per cent. 

Plates 36 in. to 48 in. in width shall stretch 8 per cent., 
and those over 48 in, in width shall stretch 5 per cent. in 
8 in. when tested in specimens. 

Bending Tests.—All iron for tension members must 
bend cold, for about 90 deg., to a curve whose diameter is 
not over twice the thickness of the piece, without crack- 
ing. At least one sample in three must bend 120 deg. 
to this curve without cracking. When nicked on one 
side, and bent by a blow from a sledge, the fracture must 
be nearly all fibrous, showing but few “ee specks, 

Specimens from angle, plate, and shaped iron must 
stand bending cold, through 90 deg. and to a curve 
whose diameter is not over three times its thickness, 
without cracking. When nicked and bent, its fracture 
must be mostly fibrous. Rivets shall be made from the 
best refined iron, capable of bending 180 deg. close upon 








itself without sign of fracture on the convex side, 


_ Cast Iron.—Except where chilled is specified, all cast- 
ings shall be of tough grey iron, free from injurious cold 
shuts or blow-holes, true to pattern, and of workmanlike 
finish. Sample pieces 1 in. square, cast from the same heat 
of metal in sand moulds, shall be capable of sustaining, on 
a clear span of 4 ft. 6 in., a central load of 500 1b. when 
tested in the rough bar. 

Steel.—All steel will be made by the open-hearth pro- 
cess. ‘Tests shall be made on pieces cut from the finished 
bars, shapes, or plates, and upon the result of these tests 
the finished material shall be rejected or accepted. 

Steel having an ultimate strength of 56,000 lb. to 
80,000 lb. per square inch, when tested in samples of at 
least one-half square section cut from the finished pro- 
ducts, will be accepted for the different parts of the 
structure, provided it shows the following qualities: 

The elastic limit shall be at least 0.6 of the ultimate 
strength. 

The product, of ultimate strength per square inch in 
pounds ee 9 ge of elongation in 8 in., 
shall be at least 1,500,000, and the product. of ultimate 
strength ere rge o | percentage of reduction of area at 
point of fracture, shall be not less than 2,800,000. 

A sample bar of ?in. diameter shall bend double to 
close contact, without cracking on the outer edge. The 
same sized sample bar of rivet steel, when heated toa 
cherry red and cooled b slongin in water of a tempera- 
ture of 60 deg. Fahrenheit, shall bend double to close 
contact without cracking on the outer edge. 

The steel shall be selected for different parts of the 
structure according to its ultimate strength, as follows: 

56,000 lb. to 62,000 lb. per square inch for rivets. 
62,000 lb. to 70,000 lb, per square inch for tension members. 
70,000 Ib. to 80,000 lb. per square inch for compression 
members, pins, and bearing plates. 

The slabs for rolling plates shaJl be hammered or rolled 
from ingots of at least twice their cross-section. 

Pins up to 7 in. in diameter shall be rolled. Pins ex- 
ceeding 7 in. in diameter shall be forged under a steam 
hammer striking a blow of at least 5 tons. The blooms to 
be used for this purpose shall have at least three times the 
sectional area of the finished pins. 

satel peu to 36 in. in width shall be rolled ina 
unive mill, Plates of greater width may be sheared, 
but such plates must have their edges planed off suffi- 
ciently to remove all injury from shearing, and at least 
4 in. in any case. The finished bars, plates, and shapes 
must be straight, free from injurious flaws or cracks, and 
have clean smooth surfaces. Any piece which has been 
partially heated or bent cold must afterwards wholly 
annealed. A variation in cross-section or weight of rolled 
material, of more than 24 per cent. from that specified, 
may be cause for rejection. 

_Timber.—The timber shall be strictly first-class white 
pine, southern yellow re or white oak bridge timber, 
sawed true, and out of wind, full size, free from wind 
shakes, lenge or loose knots, decayed or sapwood, worm- 
holes, or other defects impairing its strength or durability. 


PAINTING. 


All ironwork before leaving the shop shall be thoroughly 
cleaned from all loose scale and rust and be given 
one good coating of pure boiled linseed oil, well worked 
into all joints and open spaces. 

In rivetted work the surfaces coming in contact shall 
each be painted before being rivetted together. Pieces 
which are not accessible for painting after erection shall 
have two coats of paint. The paint shall be of a good 
— of iron ore paint mixed with pure linseed oil. 

fter the structure is erected, the ironwork shall be 
thoroughly and evenly painted with two additional coats 
of paint mixed with pure linseed oil, of such colour as 
may be selected. Pins, pin-holes, screw threads, and 
other finished surfaces shall be coated with white lead 
and tallow before being shipped from the shop. 

Inspection.— All facilities for inspection of material and 
workmanship shall be furnished by the contractor to com- 
petent inspectors, and the engineer and his inspectors 
shall be allowed free access to any of the works in which 
~~ portion of the material is made. 

he contractor ehall furnish without charge such speci- 
mens (prepared) of the several kinds of material to be 
used as may be required to determine their character. 

Full-sized parts of the structure may be tested at the 
option of the purchaser; but, if tested to destruction, 
such material shall be paid for at cost, less its scrap value, 
if it proves satisfactory. If it does not stand the specified 
tests, it will be considered rejected material, and be 
solely at the cost of the contractor, unless he is not 
responsible for the design of the work, 





Tue “ PeTreL.”—The latest addition to the navy of 
the United States is a gunboat named the Petrel. The 
Petrel, although having a displacement of only about 885 
tons, and although classed as a light gunboat, is really 
an effective cruiser. With a length between perpendicu- 
lars of 175 ft., a breadth of 31 ft., and a mean draught of 
not quite 12 ft., the Petrel will be supplied with engines 
of about 1350 indicated horse-power under free draught, 
with which she will probably attain a speed of about 
18knots per hour. She will be ready for her trial trip in 
about two months. Like the other new vessels of the United 
States navy, the Petrel is provided with a curved steel 
deck for the protection of her engines and boilers, and she 
is also divided by steel bulkheads into numerous water- 
tight compartments, so as to minimise the injury done by 
the penetration of shot. Her main battery consists of 
four 6-in. high-power steel breechloading rifles, so mounted 
in sponsons as to have a wide sweep. She will have a 





ageoeon § battery consisting of two revolving cannon, 
two rapid-firing guns, and a Gatling. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 8, 1888. 
THe steel railmakers are in a hubbub over the 
cutting of rates that has been going on, and is still, in 
a new mill which is to start up about January Ist. 
It is reported that some sales of steel rails have been 
made at below 26 dols. The makers deny this, but it 
is strongly asserted by a few buyers. The buyers of 


rails are fearful of placing orders till the turmoil | go¢ 


ceases, and bottom rates are declared. The present 

uoted rates are 27 dols. east, and 30 dols. west. 

uyers do not believe that makers will be able to 
maintain these prices in view of the fact that the steel 
rail capacity of the United States is 3,000,000 tons per 
annum, and the actual consumption this year amounts 
to but 1,500,000 tons, some of which yet remains to be 
delivered during the first quarter of the year. The 
general tenor of the metal market is in the direction 
of an improving demand, though prices are paid 
grudgingly. Quotations rule firm, The exports of 
copper matte and ore during the week ending No- 
vember 26 were 910,571 lb. Total since January 1, 
48,095,3391b. At the same time last year, 41,678,108 lb. 
There were no exports of copper from this port 
for the week ending November 26. There is much 
said about values declining in lead before long to 
34 cents, which makes consumers unwilling to pay 
present rates. “On this account the market has 

ardened, and buyers are now glad to get lead at 
3¢ cents. The tendency is decidedly upward. Future 
deliveries sell at 3.80 cents. Spelter is not quite as 
stiff in price as a week or so back. Quotations, 
4.65 cents for prompt cash. Future deliveries are 
quoted at 4.724 cents, but no orders have been placed. 
Antimony values have gone up. Sheet zinc is steady 
in price; quoted at 6.30 cents per pound in cask 
lots. Tin plates are a little dull. Tin is under little 
call, Quotations at the Metal Exchange at New York 
are 22.27 cents. The iron market is in a stationary 
condition. No. 1 foundry iron is in moderate demand 
at 18 dols. to 19 dols. per ton. No. 2 finds buyers at 
17.50 dols. This iron will continue in moderate 
demand longer than other brands. No. 1 ‘iron is hard 
to get in choice lots. It is hardly probable that it 
could be obtained before the first of the year at the 
earliest. Old rails are under active inquiry, but sell 
only in small lots owing to the determination of holders 
to obtain 24 dols. to 24.50 dols., and the equal deter- 
mination of buyers not to pay over 23.50 dols., which 
price they say they cannot afford to go over, the price 
of finished products not justifying. The result is that 
nothing but bare necessities are covered. Scrap iron 
is in excellent demand. Old fish-plates bring 25 dols., 
and old car wheels 17.50 dols. Cargo scrap goes at 
21.50 dols., car load lots at 22 dols. to 23 dols. Yard 
men are not able to supply anything like the demands 
received for selected and No. 1 scrap. 





TORPEDO ATTACK. 
Torpedoes, Torpedo Vessels, and Torpedo Warfare. 


By Lieutenant W. H. Jaques, late of the United States 
Navy, and Member of the Gun Foundry Board. 


So much has been written in almost every language 
upon this subject by men who hold a positions in 
their respective countries, and who have established repu- 
tations which fit them to be authorities on the question, 
that instead of repeating the views and theories presented 
and recorded by Attlmayer, Barber, Barnes, Bradford, 
Brassey, Brown, De Coulston, Charmes, Du Pin de Saint 
Andre, Elliott, ENcInEERING, Gallwey, Gougeard, Hov- 
gaard, King, Lafont, Newell, Nordenfelt, Sarrepont, 
Schleeman, Strotherd, Swartzkopf, Very, Von Scheliha, 
Weyl, White, Whitehead, Yarrow, and others, what is 
most needed at this moment are concise propositions 
which will meet the present requirements of our service, 
— so far as torpedoes and their carriers are con- 
cerned, 

We have adopted a system of gun construction which a 
whole army of iconoclasts has failed to prove wanting in 
superiority ; a type of armour that in all strictly compara- 
tive trials has shown its marked superiority ; aslow burn- 
ing powder which has given most gratifying results; and 
engines that promise to develop adequate power to give 
a very high speed to well-designed cruisers. But as yet 
no definite action has been taken to secure an efficient and 
ample supply of torpedo material, with an accompanying 
organised personnel. 

n offering suggestions for this accomplishment, instead 
of presenting a summary of to o history, it may be 
interesting to consider the question by a comprehensive 
and graphic treatment of the following questions : 

I. Their place in naval warfare. 

II. The character of the torpedoes and torpedo vessels 
required for the naval service of the United States. 

III. Organisation of our naval torpedo service and in- 
struction of its personnel. 

_IV. Tactics to be employed in offensive and in defen- 
sive warfare. 

As a torpedo is ‘‘an engine or machine invented for the 

urpose of destroying ships by blowing them up,” and as 
it is a projectile which may be projected either in the air, 
upon the surface of the water, or under it, for convenient 
reference the following subdivisions are suggested : 
A. Air torpedoes (although a small part of their trajec- 





org, may be subaqueous), including rockets and dynamite 


B. Ground and buoyant mines. 

Cc, Spar, towing, and submarine shells. 

D mtrollable. 

E. Automatic, automobile, or fish, 

Assuming that the proper scope of naval defence is that 
accepted by Germany, to which reference will again be 
made in a subsequent part of this paper, A, B, and D 
will probably be found useful for discharge from fixed 
efences. A are now passing through a series of tests 
which should determine their usefulness. Abbot and 
Bucknill have excellently indicated the catechism of B. 
There may be some isolated cases where circumstances 
may afford a chance to use C. Great development has 
gone on with controllable torpedoes D, but I deem that 
none of them have equalled the possibilities of the self- 
contained fish torpedo, and that this last will more 
efficiently supplement the ground and buoyant mines for 
fixed defences than any other. It is this fore, Sennen, 
that I shall single out as the one torpedo which should 
claim our attention, since the coast defence superintend- 
ence is still by law relegated to the army. That this 
should not be so,was aptly shown by Lieutenant Very ina 
quotation from the German regulations on ‘‘ The pe 
of German Naval Coast Defence Superintendence,” 
which he presented in a report on torpedo boats for coast 
defence in 1884, which says: 

“Tt is the ag pone will of His Majesty the Emperor 
with regard to the coast defence that herea the navy is 
to be intrusted not only with the defence of the two great 
dockyards, but also with the maritime defence of Prussian 
fortresses on the coast and seaports, It is considered that 
for a thorough defence the army and the navy should 
work together according to clearly laid down rules, and to 
the navy should be given the supreme control of all mari- 
time operations. rom this time forward all harbour 
entrances must be in a condition to be immediately pro- 
tected by mines and troops. Heretofore all this work 
having been intrusted to the army, the engineers, during 
the operation of mobilisation, were overburdened. In the 
future, however, the navy, through its interest and tech- 
nical skill, can readily keep harbour and channels open 
for the passage of friendly vessels up to the last moment, 
and close them quickly and certainly when necessary. 
Again, the introduction of torpedoes proper inte the 
cadre of army weapons, reduces the general efficiency of 
the service, as has been shown in operations with mines. 

‘he army commandant of a coast place would find it 
difficult to properly control the naval personnel, which in 
any case is necessary for the service, and he could but ill 
superintend the movements of torpedo flotillas. Finally, 
in order to establish communications with the naval out- 
posts, extra steamers under army control would be 
necessary, which would complicate the service. Requisi- 
tions for merchant v and materials could not be 
wisely filled under army superintendence, and a harbour 
once blocked by mines, all movements, no matter how 
urgent, of naval vessels, could only be undertaken after 
7 side at a special understanding between the army and 
the navy.” 

I. Their Place in Naval Warfare.—While no modern 
war, since our civil war, has offered any material ex- 

rience in the employment of torpedoes, it surely cannot 

argued that sentiment alone has inspired the enormous 
expenditures that have been made by leading powers in 
this direction. This expenditure and continued appro- 
priations, united to the results of a large series of experi- 
ments, more or less successful, safely augur that in any 
future war into which the elements of naval fighting enter, 
torpedoes must play a prominent part, so important in 
fact that we should lose no more time in selecting our 
types of torpedoes and torpedo vessels and effecting a 
sound organisation based upon the German system. 

While the expensive manceuvres carried out by England. 
France, and Germany during the last three years afford 
additional evidence of the important place these powers 
give tomeness an examination of the details of vessels 
designed, built, and building in all the countries making 
any attempt to progress in this art, discloses the applica- 
tion of torpedoes to vessels of all classes and dimensions 
from the 60-ft. second-class torpedo boat to the armou 
barbette ship of 10,000 tons. In addition to the boats 
being built by firms making that a speciality, we find all 
naval constructors giving particular attention to a ship of 
average dimensions to meet the requirements of torpedo 
warfare. The development has already carried us from 
second-class torpedo boats up through first-class torpedo 
boats, torpedo despatch vessels, torpedo gunboats, gun 
and to: lo boats to torpedo cruisers, Furthermore, the 
votes of credit have devoted no small share of their totals 
to this purpose. The Spanish Government intends to 
devote some seven millions sterling, all of which will pro- 
bably be spent on vessels not exceeding 5000 tons dis- 
placement. France has indorsed her estimate of to’ lo 
warfare by a recent vote of 28,000,000 francs, in which we 
find no provision for ships over 4200 tons, but great promi- 
nence given to torpedo vessels. 

The torpedo seems to be the most popular weapon of 
the day, and designers are energetically competing for the 
best application of it. The ships which constitute the 
cavalry of the sea must be fitted with torpedoes ; narrow 
entrances, ports, rivers, harbours, and lakes must have 
their quota ; blockades must be disturbed, prevented, and 
raised by them; submarine blockade runners wil 
armed with them ; mines must be defended and counter- 
mining prevented by their peculiar application ; interior 
and channel torpedoes removed and destroyed : in truth, 
both for the sea and the shore, torpedo organisation and 
supply should be immediately commenced and carried out 
in a most generous manner. 

II. Character of the Torpedoes and Torpedo Vessels 
required for the Naval Service of the United States.—For 





all naval warfare there is needed a torpedo possessing high 

» good range, assured directive power, simplicity, 
and handiness 3,1¢ must have inherent and positive direc- 
tive force to resist any efforts to cause deviation ; in order 
to be launched without deflection from a vessel running at 
high speed, it must possess this paramount quality of 
maintaining the direction in which it is pointed. Exami- 
nation of the waves made by steamers running at high 
speed indicate what tremendous deflecting power such 
masses of water possess, Such a torpedo will also be the 
most efficient for use in defending or taking the place of 
fixed mines and for other harbour defences ; for automatic 
torpedoes fired from bomb-proof casemates and torpedo 
boats, will certainly be relied upon. as most important 
harbour defences. That torpedo, therefore, will be the 
most capable that will contain these qualities with the 
least weight and cost. 

Again, being a to all purposes and places, the 
organisation, installation, education of the crews, exchange 
of supplies, and all appliances will be less costly and 
intricate t: if torpedoes of many types were care! 
The following is a comprehensive statement of what we 
need. The torpedo must be small and cheap. The de- 
mands for space in a ship are enormous, and the smaller 
the torpedo the more of them can be carried. It must 
not be forgotten, however, that in all comparisons we 
must consider equal charges of explosives; cost, too, is 
always an important element. The torpedo must possess 
inherent directive force in such an absolute degree that 
there will be insured accurate broadside disch from 
cruisers when running at their highest speed. Further, 
the torpedo thus discharged must remain unaffected by 
the rolling and yawing to which vessels of all kinds are 
more or less subject, for ‘‘the most favourable positions 
for torpedo fire will be when ships are passing each other.” 

As experience has justified the majority of investigating 
committees to declare that the apparatus for launching 
torpedoes should be above the water-line, the torpedo 
must be proof against any deflection or derangement 
seriously affecting accuracy on entering the water in any 
state of the sea, when discharged from the heights at 
which the torpedo can be most conveniently launched, 
The mechanism must be simple and strong, and of a kind 
that will enable both officers and men to readily acquire 
efficiency in the care and use of the torpedoes intrusted to 
them. They must be safe when being handled or trans- 
ported, and the method of discharge must be such that it 
can be used under all circumstances of sea and weather 
that will permit engaging in battle ; and when bow dis- 
charge is employed there must be certainty of immediate 
clearance, 

Besides combining all these requisites the ideal torpedo 
must have a capacity for a charge sufficient to insure the 
destruction or complete disabling of the ship attacked ; 
it must be self-contained ; simple, that the crews may 
readily become familiar with it ; easy to repair and over- 
haul without special tools or appliances ; must pone a 
motive power easily applied and always available; and 
be adapted for frequent exercise. Further, as mer- 
chant ships will take an important part in future wars, 
the i should be of such a character as could be 
speedily and easily fitted to them and made serviceable 
without serious and delaying alterations to the steamers 
themselves. 

The Whitehead and the Howell fish torpedoes are the 
only ones which approach these conditions, and I strongly 
recommend their purchase or the acquisition of the right 
to manufacture both. 

Having determined the character of the torpedoes, let 
us next look into the types of vessels of which they will 
become a part. Ifa torpedo can be found meeting all the 
requirements I have described, this problem will be 
simple, for such a torpedo could be fitted to, and effec- 
tively employed from, every type of ship from the British 
Benbow to the submarine Nordenfelt. 

If the United States Government decides to build such 
turret ships as the Edinburgh, 9150 tons, or barbette ships 
like the Collingwood, 9150 tons, they must be fitted with 
a torpedo of the Howell type. If such ironclad construc- 
tion is to be left to those powers who are interested in the 
development of a colonial policy, we must give our atten- 
tion to the torpedo fittings of vessels similar to the 
Japanese cruiser Naniwa-kan, 3730 tons; the Spanish 
cruiser Reina Regente, 5600 tons; the deck-protected 
cruiser Mersey, 3550 tons; the torpedo cruiser Archer, 
1630 tons; the torpedo gunboat Rattlesnake, 450 tons; a 
modified Polyphemus; and the submarine Nordenfelt, 
230 tons, developing more ee ea and higher speed ; 
also to the torpedo boats of all classes which will be used 
for coast and interior defence. 

To illustrate some of the progress that has been made in 
torpedo boat construction and capabilities within a com- 
paratively short period we note *ypes of one representa- 
tive and progressive builder, Mr. Yarrow. Commencing 
with a spar toi 0 fitted to the bow of a steam cutter, 
we pass on to that of higher speed and better protection ; 
thence to the combination of spar and fish, where in 1878 
the extremely eccentric Whitehead was ejected from a 
cradle lowered into the water alongside, after the boat had 
been brought to a standstill; on to another combination 
of the spar and fish, where still better qualities were 
obtained, including fish ejection at a moderately high 
speed ; and thence on to the modern and latest boats, and 
to those similar to the Yarrow Japanese boat, 166 ft. jon : 
19 ft. beam, with twin screws, steel armour, double 
engines, bow and broadside torpedo and machine guns, 
which illustrate the different models employed in boats 
of 125 ft. to 140 ft. lengths, their general exterior fittings, 
including conning towers, machine gun mounts. — 
guns, and impulse tubes. And to these must be added 
the statement that Mr. Yarrow is at the present moment 
prepared to guarantee speeds up to 28 knots. Itis further 
most important that the to lo guns and impulse tubes 
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= be sufficiently _ above, o~ - — ee — 
insure certainty and accuracy arge, and such as 
would not be sender’ useless by boisterous weather. 

A glance at this remarkable development will point out 
that the two builders in this country (United States) who 
have offered to undertake the construction of a torpedo 
boat, in answer to an advertisement whose specification is 
based upon what English and other builders have accom- 
plished, have no light task before them, commencing as 
= do almost at the very beginning of the art. 

If it be argued that there should be a specially designed 
vessel to carry to’ oes at sea, the qualities that such a 
ship should combine are high 8 » great manceuvring 
power, steel deck, protection of the vitals, floatability 
and such distribution of the protecting weights as will 
give the conning power and torpedo equipment as great 
security as possible. There should be an armament of 
quick-firing and small calibre high-velocity guns, but the 
torpedo should be its principal arm. If experiments 

rove that the ram bow is not too great an impediment to 
igh Pe pom strength and form should be provided to give 
this itional power. 

To all sea-keeping vessels a torpedo of the Howell type 
should be fitted. 

For coast, harbour, lake, and other inland defence, the 
size of the boats should not exceed those dimensions 
which can be safely and quickly transported by rail and 
interior waterways. 

The advan of using naphtha or other liquid fuel 
should not be forgotten, and it is to be hoped that those 
now interesting t emeelves in its application and develop- 
ment will be eminently successful. 

As torpedo nets will not be employed when vessels are 
running at high speeds, they will be exceedingly troublesome 
and cumbrous even when blockading, and as submarine 
boats of high speed are an accomplished fact, I do not con- 
sider nets an element that will ever seriously interfere 
with the success of daring torpedo attack. To all other 
boats, therefore, than those keeping the sea, it is not un- 
likely that for the present Whitehead torpedoes will be 
fitted, at least until the Howell has publicly surpassed it in 
— and speed. 

III. Organisation of our Naval Torpedo Service and In- 
struction of its Personnel.—Of my reference to liquid fuel, 
it may bea said that naphtha is very dangerous, and that it 
is not wise to introduce additional uncertain quantities 
into types where exist already so many others. But all 
the elements of torpedo warfare are dangerous, from the 
high-pressure steam in the boilers to the explosive material 
in the torpedoes, together forming a mass of danger bent 
on its mission of destruction, even to self-destruction if 
necessary, to overcome more costly and more thickly 
peopled antagonists. The lesson to be learned from a 
consideration of these dangers is the necessity for imme- 
diate organisation of our torpedo service and the education 
of a suitable sonnel, that the latter may become 
familiar with the necessities and requisites of the former. 

Both Lieutenant Very and Lieutenant-Commander 
Barber have presented valuable suggestions on this ques- 
tion, the former ina report to Secretary Chandler in 1884, 
and the latter in a paper prepared for the Senate Ordnance 
Committee in 1885. These papers were published in the 
report of the Senate Committee on Ordnance and War 
Ships, and have already the advantage of having been con- 
sidered by Congress. The estimates include 250 boats, 
costing 14,000,000 dols., and requiring a personnel of 520 
officers and 3280 men, exclusive of the reserve of 130 
officers and 800 men, 

For the commencement of this organisation I would 
suggest that there should be made immediately available 
the amounts recommended in the above-mentioned report, 
of which Senator Hawley was chairman, for the purchase 
of and experiments with the most advanced types of the— 


dols. 
Whitehead torpedo 125,000 
Howell torpedo ... ei Sn 125,000 
Ericsson, or submarine boat ... 150,000 
Torpedo boats... ae 250,000 


and that the complement of men now allowed to the naval 
service should be largely increased. 

For a complete consummation of these recommenda- 
tions for organisation and education there are needed, in 
addition to generous appropriations : 

1, The establishment of a permanent Board of Admiralt 
or advice, which shall have no jurisdiction over the awa: 
of contracts or the selection of contractors, but whose 
decision shall be final respecting the types of all war 
materials that may enter into our naval service, as well 
as the policy of construction; and whose members shall 
be naval officers and civilians who have become prominent 
in the technical questions to be considered, and who shall 
keep up with the development going on. Our present 
system of expecting a civil secretary to decide these vital 
questions, and the absence of a policy of construction 
covering a series of years, are not only a manifest injustice 
to him, but disastrous to economic and efficient naval 
administration. 

2. The completion of our interior water communica- 
tions, so strongly recommended by Senator Chandler, 
when Secretary of the Navy, which would be of the 
utmost utility to safe aad economical mercantile naviga- 
tion and transportation, as well as affording vital means 
of coast defence, transportation of supplies, and concen- 
tration of defensive war material. 

. Arrangements for the storage and transportation by 
rail of torpedo boats and their fittings, This has already 
been done in France, special trucks having been simply 
and easily adapted to boats of 108 ft. in length. 

4, The transfer of all coast defence, control, and super- 
intendence to the eu! & 

5. The increase of the personnel. 

The entire torpedo service should be in the immediate 





chi of the naval staff, the senior member of which 
should also be a member of the Board of Admiralty. He 
should be assisted by an inspector of material and a chief 
of personnel, each having one assistant. As the require- 
ments of the service demanded it, this number might be 
increased. The details of organisation and personnel 
should be prepared by them. 

IV. Tactics to be Employed in Offensive and Defensive 
Warfare.—Since the development of theinstrument under 
discussion, we have had no wars which would indicate the 
directions that torpedo tacticians should follow. The 
British evolutions of 1886 and 1887 at Portsmouth, Mil- 
ford Haven, and Bantry Bay, and the French manceuvres 
in the Mediterranean, of Bastia, Ajaccio, Toulon, and 
the Balearic Islands have disappointed every one, be- 
cause of the paucity of results that could assist us to lay 
down any definite tactics which could be of any use in 
future naval warfare, offensive or defensive. 

Conditions of actual sea service would render the ship 
more liable to serious injury from the blow of a torpedo, 
but the same conditions would diminish in at least an 
equal proportion the efficiency of the torpedo vessel and 
the torpedo. The elements at sea will so reas’ f 
modify the conditions under which the torpedoes are used, 
that until we have examples confirmed by action at sea, 
it will be most difficult to lay down any tactics. Theories 
might be put forward, based upon works on naval tactics 
but the majority of them would probably be dissipated 
by actual service. Tactics, like past torpedo success in 
action, will be the decision of the moment, and will com- 
prise the cool daring of a commander, quick grasp of an 
antagonist’s intention, possession of a power to turn every 
movement of his enemy to advantageous account, ex- 
treme vigilance, intelligent and skilful mancuvring for 
position, using smoke and shadows to hide his movements, 
and the knowledge, from experience, of the capabilities 
of his vessel and torpedo. 

In open sea fighting, independent duels between in- 
dividual ships will prevail, each one manceuvring at high 
speed in order to control the most favourable positions 
for disabling the other with heavy gun fire before closing 
for ramming or torpedo discharge. Considering the very 
high speed mete pe to give the advan in such evolu- 
tions, the need of a torpedo of the Howell type is evident, 
impressed as I am that the most favourable positions for 
an pr fire will be when ships are eres each other, 
and that broadside discharge will be more frequent than 
any other, although provision should be made for all- 
round fire, 

Those vessels to which the name of ‘‘torpedo boat” is 
at present applied will probably have no place in such 
a but will be consigned to coast and interior 
defence or attack. Experience with them has proved 
their unfitness for serious work at sea, frequent communi- 
cation with supply stations being requisite, and the great 
fatigue the crews undergo unfitting them for the hazardous 
work, which, of necessity, demands strong, fresh bodies 
and minds. 

Although capable of making sea passages, they are 
useless for attack even in a moderate sea, for in the 
majority of cases they will not be able to open their im- 
pulse tubes, and when this is possible, their aim will be 
very uncertain, owing to their instability. 

In sea tactics the torpedo will be considered as a gun 
projectile, to be used as its ballistics meet the conditions 
of ordinary naval tactics. 

For coast and interior fighting there will be employed 
the elements of invisibility and great speed which ‘the 
torpedo boats possess ; and the present tactics of this ser- 
vice should include the rapid commissioning and putting 
out of commission, rapid coneentration at various points 
by water and by rail, manceuvring in squadron, and ser- 
vice singly, in every kind of weather, experience with 
clouds, lights, shadows, and smoke, and, above all, a 
thorough acquaintance with the qualities and capabilities 
of the vessels and torpedoes. This accomplished, and 
coolness, vigilance, and nerve will do the rest. 





Water Suppry or Brispanr.—Mr. Davidson, engineer 
of the Melbourne Water Works, is about to report upon 
a proposed water supply scheme for Brisbane. Careful 
surveys of the country round Brisbane have been made. 





Tue New Jetty aT ALBANY, WESTERN AUSTRALIA.— 
Albany, in Western Australia, possesses an excellent 
natural harbour named after the Princess Royal, but has 
long been in need of a deep-water pier to enable full use 
to be made of its natural advantages. This want has now 
been supplied by the ag of the new jetty de- 
signed by the late Mr. William Rogers, the work since 
his death having been carried out by Mr. Frederick Staf- 
ford with Mr. G. P. Marten as resident engineer, the 
contractors being Messrs, Bailey, Davies and Wishart, of 
Melbourne, The jetty is 675 ft. long by 42 ft. wide, and 
is supported by tiers of 5 timber piles each, spaced 
15 ft. apart. At the outer end there is 35 ft. of water at 
full tide, which is reduced to $1 ft. at low tide, and ina 
length of 225 ft. there is a depth of 30 ft. Some of the 
piles used were over 70 ft. long, being driven from 15 ft. 
to 18 ft. into the ground. The superstructure consists of 
rolled joists 15 ft. by 14in. by 6in. ‘by 4 in. surmounted 
by timber joists 9 in, by 6 in. s 2 ft. 6 in. from 
centre to centre, the whole being decked with karri planks 
9in. by 3in, spiked to the wooden joist. Karri timber 
has been used almost exclusively in the construction. 
Four hundred and sixty-five feet of the pr has been 
built in a radius of 9 chains. The jetty belongs to the 
Great Southern Railway, whose lines run on to it. It 
was officially tested by Mr. H, E. Parry, of the Govern- 
ment Engineers’ Office, Perth. The deflection under a 
concentrated moving load of 34 tons being barely one- 
eighth of an inch, 





NOTES FROM THE SOUTH-WEST. 
The Llynvi Valley.—The Garth-Merthyr Colliery in the 
Llynvi valley, formerly worked by Messrs. B: en, has 


been pw and restarted by a firm, the chie: ners 
in which are stated to be Messrs. R. and J, ry, of 
Cardiff. Work on the Abergorki and other seams will 


at once proceeded with. It is also pro to sink to 
the upper 4-ft. measure of steam coal, which is expected 
to be met with at a depth of about 300 ft. 


The Telephone in the West.—Bristol is now the centre of 
a number of trunk telephone lines. During November 
30,028 trunk line conversations were recorded, at an 
average cost to the subscribers of 1.56d., or a little over 
14d. per conversation. 


Cardif and Barry Ratlway.—Colonel Rich, Government 
inspector of railways, officially examined the Cardiff and 
Barry Railway on Friday. The gallant colonel was 
accompanied by Mr. Wolfe Barry, C.E., chief engineer ; 
Mr. Brereton, engineer ; Mr. R. Evans, general manager ; 
and Mr. Price, representing Mr. T, A. Walker, the con- 
tractor, Colonel Rich expressed himself satisfied with 
the manner in which the line had been carried out. 


The Bath and West of England Soeiety,—An invitation 
having been received from Rochester and the neighbourhood 
for the Bath and West of England and Southern Counties 
Society to hold its annual summer exhibition there in 
1890, a deputation from the Society’s council visited that 
city on Wednesday for the purpose of inspecting the site 
offered. After the inspection had been made an adjourn- 
ment took place to the Guildhall, where Mr. Moore- 
Stevens eres the satisfaction of the deputation with 
the site. The Society’s requirements were next read by 
the secretary and were unanimously to. 


Great Western Railway.—Two new stone viaducts on 
the Great Western Railway, near Chacewater Station, 
have just been opened for traffic. The viaducts are highly 
substantial works. 


The ** Minotaur.”—The Minotaur, formerly flagship of 
the Channel squadron, is to be again brought forward at 
Portsmouth for commission, 20,0007. having been granted 
for repairs and modifications of her hull. No provision 
having been made, however, for the compounding of her 
engines, it is believed she will only be used for training 
purposes. 

The Bute Docks.—Sundry local railway companies are 
stated to be combining for the purpose of opposing the 
proposed working agreement between the Bute Docks 
Company and the Taff Vale Railway Company. 


The ‘* Grasshopper.” —The Lords of the Admiralty have 
approved estimates for repairing the machinery of the 

rasshopper gunboat, which acted as scout to Admiral 
Baird’s 9 reap during the late naval manceuvres. The 
work will be executed by Messrs, Maudslay, Son, and 
Field, the contractors for the engines. The engines of 
the Grasshopper have not yet been tested at a forced 
draught trial; but on the repairs now authorised being 
executed the ship will be prepared for her official trials. 


The *‘ Triumph.” —The Triumph, 14, recently paid off at 
Devonport, is ordered to be made thoroughly fit for three 
years’ sea service, upon an estimate of the cost being 
officially approved. ‘The officials of the dockyard are to 
inform the Admiralty whether the Triumph can be 
brought into an efficient state during the current financial 
year; if she cannot provision will have to be made in 
next year’s programme for such work as may be required 
to be done to her in 1889-90. The refit of the Triumph is 
to be limited to such repairs as are absolutely necessary in 
connection with her hull, machinery, rigging, and stores. 


Cardif—The demand for steam coal has rather im- 
proved than otherwise during the last few days. Best 
qualities have made 13s.; second-class coal, 11s. 9d. to 
12s.; best Monmouthshire, lls.; and small steam, 5s. 

r ton. The house coal trade has ruled firm ; No. 3 
Rhondda has made 11s, to 11s. 3d. per ton. Patent fuel 
has been in in demand. As regards the manu- 
factured iron and steel trades, it may be observed that 
the local works continue busy; prices have experienced 
little, if any, change. 

Clevedon.—The Great Western Railway Company has 
determined upon or eg its station at Clevedon by the 
erection of new buildings, including a parcels office, a 
booking hall, and suitable waiting rooms. A new goods 
shed will also be provided. 


Swansea.—Last weeks’s shipments of coal amounted to 
27,064 tons. Patent fuel was exported to the extent of 
4990 tons. The shipments of tin plates for the woek 
amounted to 32,660 boxes; the receipts from the works 
were 61,955 boxes; and the stock in hand is returned at 
128,072 boxes. The corresponding stock in hand at the 
corresponding date of 1887 was 70,464 boxes. The demand 
for tin plates has shown some improvement during the 
last few days, and prices have exhibited more firmness. 





AMERICAN Corron.—The Southern Atlantic States, with 
a cotton production of about 1,750,000 bales, consumed 
last season 343,042 bales, or one-fifth of the production, in 
their own mills, 


CaTALocur.—We have received from Messrs, Dick, 
Kerr, and Co,, of Kilmarnock and 101, Leadenhall-street, 
London, a copy of their catalogue of tramway rails, points, 
crossings, cars, and locomotives. It contains a large 
number of full-sized rail sections, varying from 351b. to 
1001b. per yard, together with ts and crossings, and 
slot beams for cable lines. At the end of the volume are 
a number of photographs of tramway works executed by 
Messrs. Dick, Kerr, and Co, 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W, LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1888, 


The number of views given in the fication Drawings is stated 
in each case after the price ; none are mentioned, the 
Specification ie not ilustrated. 

nventions are communicated from abroad, the Names, 
éc., of the Communicators tn italics. 
fications at 


ORDNANCE, &c. 


12,461. T. Whitaker, Horsforth, Y 
ments in Cannons or other A: 
ing Projectiles by Means of aseous e. 
[ 4 Migs.) ws mber 14, 1887.—The rear portion of the 
barrel A of the gun is strengthened by a casting B, in which is 
formed a chamber C opening into the barrel to receive the charge 
of compressed air for discharging the projectile. The airchamber 
C terminates in a cylinder in which works a plunger D, passing 
forward to a seating @ at the end of the barrel so as to form a 
valve to control the Lore p of air from the chamber into the 
barrel. To the other end of the plunger D a second plunger E is 
connected, working in a cylinder F,to which compressed air is 
admitted at one end to force the plunger D against its seat a. 
The cylinder F is fixed to the gun by means of a metal = G. 
The projectile is placed into the gun through a breach formed in 

















the side of the barrel, and adapted to be closed by a movable 
lid M held in position le cottars and wedges. The compressed air 
is supplied from a suitable source through the Pi P. The valve 
! is opened to admit air to the cylinder F to 3 the plunger D 
ightly against its seat a, and the valve is againshut. The pro- 
jectile Sis then placed in position against the end of the —e 
, the valve p opened, the charge of air admitted to the Prem r 
C through the port c, and the valve shut. The gun is thus c ed 
and in readiness for firing, which is effected by opening the valve 
p'! through which the air in the cylinder F escapes, relieving the 
pressure on the end of the plunger, The end of the plunger Dis 
made to project slightly above its seating a, so that when relieved 
of pressure at F the pressure of air in the chamber C acting on the 
ped of the plunger moves it back and allows the full force of the 
Pa to be directed against the projectile. (Sealed November 23, 
1888, 


13,978. A. Noble, Newcastle-upon-Tyne. Improve- 
ments in Electric Gear for Rapid-Firing and 
other Guns, [lld. 8 Figs.] October 14, 1887.—A needle H 
passes centrally through the breech-piece C, and is pressed for- 
wards by a coiled spring so that its forward end comes into con- 
tact with the rear end of the central insulated wire of the elec- 
trical primer G (fixed in the base of the cartridge case F) when the 
breech isclosed. An insulated wire I passes from the rear end of 
the needle H through a — J to an insulated pin K carried at 
one end of the axis of the locking lever E. L is an insulated 
spring bolt, with the end of which the pin K is brought into con- 
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tact when the breech is closed and the locking lever turned into 
the locked position. Mis an insulated wire gening from the bolt 
Ltoa key carried at N on the shoulder-piece of the gun, 
and by which it can be — electrically to the wire O —— 
from one of the poles of a battery (not shown). The other pole 
the battery is coupled to the metal of yl oe Pisa metallic 
spring carried by the metallic J, with which the pin K 
comes into contact as the locking lever is being turned from its 
locked position, so putting the pin K into metallic contact with 
the gun and rendering it im ble for any electrie current to be 
through the primer of the cartridge. (Sealed November 2, 


14,216. P. J. R. Ballyhook, Wicklow, 
roland, Taprorementetn the Medes or 
for Firing Naval Ordnance. [lld. 7 Figs.) ber 19, 
1887,—A frame @ of the shape of a cross is provided at the ends of 
its four arms with contact points 5!, 02, b*, b4, connected to- 
gether i pairs 5', 03, and 62, b4, by insulated wirescandd. Above 
e framé @ hang four arms el, e?, e®, e*, with platinum 
g with b', b?, bs, b+. The arms ec’. ; . are 
ts on a central piece /, and two of them e!, e? have 
their points connected by a wire g, and situated over the un- 
connected points 0}, b? fof the frame. The points on the 
other arms e*, e*, are connected respectively with the two 
poe of an electric battery by wires h. us, when 
‘our points on the arms touch the four points on the frame 
a@ complete circuit is formed, while if any of the points do 
not touch the circuit is incomplete, The frame @ is kept with 
its plane constantly parallel to the horizon by m 


{ of pistons 
t, i, which float upon mercury or other liquid in a vessel & in the 


the | diaphragm valve c, and through the 





form of a tubular cross with vertical tubular extensions to receive 
the pistons. The contact points on the armse!...are kept ina 
plane parallel to the horizon when the ship is on an even keel by 
means of stops Zon screw rods m. The circuit can therefore only 
be com when the ship is on an even keel, and when the 


circuit is thus complete and the electric connections with the guns 
2 
L ee r * - 








are coupled up the guns will be fired automatically. neces- 
sary corrections for angular velocity of the shot cai by the 
rolling of the vessel can be made by means of the screw rods m, 
which work in nuts in a frame and are fitted with pulleys o. 
(Sealed December 7, 1888). 


An 


or. 
i8d. 7 Figs.) November 19, 1887.—This invention has for its 
main object the production of hollow projectiles or shells of t 


hardness and strength, without the n for boring out the 
solid metal. A blank A, having. been sha; or ay Be ge 
between suitable dies, is heated and placed with pointed or 


conical end downward in the die or mould a (Fig. 1), the cavity in 
which has approximately the same diameter and shape as the 
exterior of the finished projectile, but is of slightly ter le: 
than the P ectile, and has its upper end e in 
meter at a’. e blank A is throughout the greater portion of its 
length of smaller diameter than the cavity in the die, and is pro- 
vided with ribs or projections A!, A2, which serve to keep the 

in a central position in the die. a, a7, a8 are thus 
formed between the blank and the wall ofthe die. While the blank 
is thus held in the die, a punch or mandrel b is forced into the blank 
by hydraulic or other power, whereby the metal is displaced from 
the centre of the blank and caused to flow radially outwards until 
it fills the annular spaces in the die. These ae must be of 
sufficient capacity to permit of such radial a eee of the 
metal so that a cavity of the desired length will be formed in the 
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blank without endwise flow of the metal. The punch d may be 
rotated upon its axis while being forced into the metal, and ma; 
re with — ribs and grooves, so that when rotated it 
tend to work the metal around in an upward direction and 
thus further facilitate its entrance into the blank. The main 
ion of the hollow body produced has now approximately the 
external diameter of the finished projectile and its base has an 
external circumferential rib or role ion A3 (Fig. 2) correspond- 
ing with the enlarged portion @' of the cavity in the diea. The 
base or rear end of the hollow body is then heated, the remainder 
of the hollow body being kept as cool as possible, and the 
hollow body is forced through a ring or annular die d (Fig. 2), 
having an internal inclined shoulder d', whereby a wedge-like 
action is exerted upon the rib A* causing the metal to flow 
radially inward and thus a" closing the base of the 
hollow projectile or shell (fig. 3). A mandrel e is preferably 
rted in the base of the projectile during this operation, 
so that a hole of the required diameter is left in the base. In 
the apparatus shown in Figs. 4 and 5, the die @ is formed of 
three ~ ee placed in a dieholder g. One ent bears 
against ribs on the interior of the dieholder, and the other two 
segments are secured and operated by means of screws Ah which 
work in the dieholder g and are rotated by bevel wheels k gearing 
with a wheel / fixed on a motive shaft 1). ( December 7, 1888). 


FIRE-EXTINGUISHING APPLIANCES, 


16,109. G. W. Crawshaw and J. T Rochdale, 
a ents in Au 8; 


prinklers 
for a Fires. (8d. 7 Figs.) November 23, 
1887.—Referring to Fig. 1, the water from the main to the 
small hole c+ in it to the 


chamber d!, from which it is prevented from escaping by the valve 
e, whereby the full pressure of the water supply is brought to 
upon the chamber d! side of the diaphragm c, which 
larger area than the inlet from the passage a' is pressed 

against its seat a2, and thus prevents the passage of water to the 

















sprinkler. But should the tem ‘ure of the surrounding atmo- 
perat x al 


sphere a _ —— extent, = on within the 
vessel g expands, acts upon the ex; ion m f, which 
against the screw nut e+ cad the eet te valve e 


pushes 
[mer the pressure of the helical g e3 and opens the valve, 
whereby the water is allowed to pass from the chamber d! h 
the d4 fester than it can enter through the small hole c4 
in the diaphragm c, and consequently the holding the 
diaphragm valve against its seat is removed and the diaphragm 
valve cis forced by the entering water away from its seat ; the water 





then passes inf the annular cavity a* and along the at to 
the sprinkler. When the temperature has fallen sufficiently, the 
fluid in the vessel g contracts, and the helical spring ¢3 has then 
sufficient force to close the valve e the action of the dia- 


closes the diaphragm valve c. Fig. 2 il 


lustrates a modifica- 
ther | tion in which the vesset containing the expansion fluid is arranged 


to enclose the main apparatus. (Sealed December 14, 1888). 
16,698. R. Sugden, Paisley, Renfrew, N.B. Auto- 
Extinguishing Apparatus. [01'S Pion), Decmber’& 
< Appara . 8. mober 5, 
1887.—a is part of the main pipe for supplying water to an instal- 
lation of automatic fire sprinklers. The segment h is normally in 
its lowest position (not shown), and the link ¢ serves to hold up a 
weight or connection which, when released, opens the cock of a 
steam whistle, or releases a catch and allows clockwork to 
operate an alarm bell. When the segment A is lifted by means of 
the friction pawl e° (as shown in Fig. 1), the link ¢ is released and 
allows the alarm to be operated. As long as there is no discharge 








from the sprinklers, consequently as long as the full pressure of 
the water supply is upon the installation, the spring of the Salter’s 
balance g counter ces the pressure upon the diaphragm c 
which is then in its outer ition, But as soon as the sprinklers 

to di water, the pressure in the pipe a immediateiy 
sinks below the full pressure, and the spring g fozces the dia- 
phragm c towards its inward position (shown in . 1) by means 
of the lever ¢ and piece d, and the friction pawl e° carries the 
segment h with it and withdraws the pin h?2 at its lower end from 
the link iand releases the alarm. (Sealed December 14, 1888) 


FITTINGS FOR MACHINERY, &c. 


174. 58. Wolverham Staffs. Im- 
rovements in Means for Preventing Nuts and Bolts 


m Working Loose. [8d. 14 Figs.) September 8, 1887.— 
Figs. 1 and 2. show a nut having a square part B and a circular 
part B! of less diameter, and lumps of metal c!, c! formed in the 
angle of the shoulder between the B and B'. Some of the 
threads of the nut are distorted (as seen in the section Fig. 1a) by 
forcing the lumps into the solid metal of the nut, preferably by 
means of a press tool which operates upon both the lumps at once 











so that after the operation of the tool the lumps are obliterated, 
or nearly so, according to the degtee of distov‘tion required in the 
threads, The threads when thus distorted lock or hold the nut 





firmly upon the bolt. In 8 and4a le annular lump ¢ 
is shown in place of the lumps. In Figs. 5 6, dents c!, cl are 
shown impressed into the shoulder instead of lumps forced in. In 


Fig. 7 a circular indentation ¢! is shown impressed around the 
(Sealed November 23, 1888). 


angle of the shoulder. 
13,432. J. G. Fisher, Leeds, Yorks. Improved 
Lubricator or A for oa ig pa, Journals 
s. (8d. 7 Figs.) October 4, 1887.—The improved 


and Bearing v 
lubricator is formed with a cup containing the lubricant, and with 
a ing buffer placed in a chamber opening into the internal 


a = oe) ofthe cup ; the cup and the chamber for the spring buffer 


ey) go that when screwed together the spring buffer is 
m3 d in its chamber by the tubricant in the cup, the pres- 
sure exerted by the compressed’ spring buffer m tying the 
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pressure on the lubricant, and subsequently acting to maintain a 
continuous pressure to expel it gradually from the lubricator to 
the bearing. Referring 

lubricant is formed with an internal screw thread with which 
engages the outer thread of a hollow vase B, sothat by turning 
the plunger B it is screwed into the cup A. Within the chamber 
C of the hollow plunger B is placed a spiral metallic spring D 
which, when compressed, acts upon a piston E placed in the 
mouth of the chamber. The on of the piston E or the com- 
pression of the spring D, an quently the p exerted 








on the lubricant, may be regulated by means of a nut G ona 

indle e, which is attached to the piston E, and projects up 
through the top of the hollow plunger. In Fig. 2, the plunger 
B'!1 with the chamber C!'" is stationary, and the lubricant cup 
A'"! ig locse and screws over the plunger. The spring is placed 
with a secondary piston I below to prevent the backward pressure 
of the lubricant when gy through the channel H'!! ; a' isa 
lug or pin to prevent the spring buffer leaving its chamber. 
(Sealed December 14, 1888). 


14,984, T. Gare, Edgeley, Cheshire, Im ents 
in ‘ashes ana” Employed for Holding 
Shafts or 8) ving in a Vertical or other 
Position. (8d, 4 Figs.] November 3, 1887.—A metal bar of 
fiat section is wound so as to form a hollow cylindrical body a 
which is fitted loosely into the bearing } in a@ manner that 
when pressure is exerted on to the bush a by means of the bolts 
c and cap b!, the bush will be prevented from revolving, and will 
contract cylindrically so as to permit of compensating for the 
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wear that takes place from time to time. The bush a is held in 
position longitudinally by means of flanges d formed on each end 
of the bearing and cap. On the sides of the bush a one or more 
cavities d' are formed in the , which serve as receptacles 
for the lubricant, whence the latter supplies itself to the interior 
of the bush by passing between the coils of the same. The coi 
of the bush may be wound more or less apart from each other, and 
the spaces thus formed filled up with plumbago or other lubricant 
in a consistent state. (Sealed wee om 80, 1888). 


15,339. T. O. Arnfield, New Mills, Derby. An Im- 
roved Friction Clutch for Driving ery. (8d. 
Figs.) November 10, 1887.—The pulley to be connected or 
disconnected consists of an outer rim @ connected by a disc a! or 
arms to a central boss b running loosely on the shaft c. A second 
boss? keyed fast on the shaft c is connected by an arm k to a fric- 
tion ring d within the outer rim a@ of the pulley. This friction ring 
d is cut so that it can expand and contract, and its two ends d' are 
provided with nuts d* in which works a right and left-hand 
threaded screw d*. The centre of this screw is provided with a 
polygonal boss / upon which is fitted aleverg. At the centre of 
the inner periphery of the expanding ring d is a slot to receive 
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the driving arm & cast on the boss/. On the front of the boss / is 
cast a plate m, which is recessed into the expanding ring and 
serves to pe 3 itin tion. The lever gis connected by a link h to 
a grooved collar j sliding on the shaft c. By moving this collar j 
in the direction of the arrow it causes the link h operate the 
lever g and thus rotate the screw d''!, which forces the ends of the 
ring d asunder and causes it to expand with its entire circumfe- 
rence tightly in contact with the outer rim @ of the pulley, and 
thus firmly connect it to the shaft c. When the outer circumference 
of the friction ring becomes worn, the wear is compensated for by 
forcing the lever g off the boss /, turning the screw da" round one 
or more flats, and then fo the lever g on again. (Sealed 
November 23, 1888). 


WRAPPING JOURNALS. 


15,061. G, M. Borns, Wimbledon, Surrey. Improved 
Machine for Wrapping Journals, (8d. 10 Figs.) Novem- 
ber 4, 1887.—The improved machine is designed to fold a journal 
up in its wrapper, fasten the flap of the latter, and deliver the 
wrapped journal either cylindrical or flat as may be desired. A is 
the driving pulley, and @ the first pinion, both loose upon the 
shaft B carried by the machine frame, A sleeve D is ada to 
move freely in a longitudinal direction upon the shaft B, and 
has connected to it an internal collar (not shown), which can 
revolve upon the shaft B independently of the sleeve D, but 
must follow the longitudinal movement of the latter. A 

n F projecting from this in’ collar is adapted to be 

ngaged from the drum A by a spring, and to be re-engaged 

by the motion in the opposite ion of the sleeve D effected 

by the operation of a bell-crank lever F!. Upon the sleeve D is 

formed a tooth d* kept in contact with the drum H by a spring. 
G is a spurwheel fast on the drum H, which is keyed on the sha‘ 

I. The drum H is provided with of a circle of internal teeth 

h! adapted to engage during a half-revolution of the drum with a 

pinion ¢ fast on the spindle j of the gripper (Fig. 3). The drum is 

eed rovided on its Bona Dy a rey a ridge cam K, which is 

exactly o e gear A!, is adapted to e 

roller in the projecting forked end of the 

connecting-rod 1, which lies in the bore of the Fripper spindle j 

a , and by its movement serves to cause the top gripping 

* to turn on its pivot [?, and thus move away from or nearer 


to Fig. 1, the cup A containing the | Pp’ 





to the lower finger L. N isthe machine table and O the gumming 
table. The —— device (Fig. 2) consists essentially of an arm 
ivotted at p and raised intermittently by cams on the shaft I, 
and provided at its outer end with a gum trough Q and gumming 
roller g rotated by pawl and ratchet gear. A spring wiper R 
serves to exert a pressure upon the journal and — as they 
are being rolled up and to insure perfect contact of the gumm 
of the wrapper. When the top-gripping finger is held open 
yy the cam K, a wrapper ready gummed is laid upon the table N, 
and, with a journal, pushed forward between the fingers. As soon 
as the cam has passed the rod J, the spring J! closes the finger L? 
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upon the journal and wrapper, and the gear h! Nes ie to engage with 
the pinion i, thereby rotating the gripper and winding the journal 
and wrapper against the spring wiper R'. After the wrapping 
has been completed a cam on the face of the drum H engages 
with the sweeper S which pushes the folded and wrapped journal 
on toa travelling band. Another recess in the face of the drum 
H next receives the tooth d?, and a spring disengages the pinion 
@ from the pales A, while the folded wrappered journal is carried 
between and flattened by the rollers U U! and then dropped into a 
collecting basket. Ifa flat parcel is desired the rollers U U! are 
omitted. (Sealed December 14, 1888). 


MISCELLANEOUS. 


11,669. H. W. Cole and A. F. Cole, 8 
reester. 


Wo e pant in Gas - f 6 
Figs.) A 27, 1887.—Referring to Figs. 1 and 2, the gas 


Ig | down the pipe A to the burner B, and issuing from the holes of 


the burner forms a round flame. The heat and products of com- 
bustion from the flame, passing up the combustion chamber C to 
the chimney D, surround and impinge on the shoulders and walls 
of the hot air chamber E, and also around the hot air passages E!, 
thereby highly heating the same. The air to supply the top of 
the flame enters through the passages E' round the circular or 





tangential passages in the chamber E and down the centre tube F 
to the top of the flame. Air is supplied to the underside of flame 
through the air holes G in the usual manner; the air passing 
through the air holes G descends down the sides of the glass H, 
and then rises heated to the flame, The es E being circular 
or tangential, a whirling motion is im to the heated air 

assing through. In the modification shown in Figs. 3 and 4, the 
Pot ait chamber E is supplied with air through passages E!, and 
the air as it is being heated takes a circular course through the 
chamber E, down the centre tube F to the burner B. (Sealed 
November 9, 1888). 


12,105. J. Gourlay, London, Improvements in 
Pulp Knotters. (Sd, 2 Figs.] September 7, 1887.—The pulp 
vat is constructed with fixed ends in the ordinary manner, but one 
side is inclosed by a water chest A and the other side is inclosed 
by asluice. The water chest runs the entire length of the vat and 
is supplied with water through a valve C which is kept closed by 














means of a weighted lever. The flush of water is regulated by ad- 
justable plates D. The movable sluice E is arranged to slide in a 
geere or turn upon a hinge so as to allow the refuse upon the sur- 
‘ace of the strainer plates P to be washed into a h provided 
for that pu . Aslot R for the admission of water beneath the 
strainer plates is also formed in the water chest A for the purpose 
of flushing the refuse through the waste pulp valvesG. A lever 





handle J works the shafts K and L by means of the rod N connect- 
ing the cranks M. The shaft K carries the levers for working the 
pulp valves G and vat sluice E, and the shaft L carries gearing V 

or working the water valve. One motion of the hand lever thus 
communicates a simultaneous action to the whole of the valves 
and sluices, whereby the strainer plates, both top and bottom, are 


ed j cleaned at intervals without any perceptible difference in the rate 


of the delivery of the pulp. ( ‘ovember 23, 1888), 


14,605. J. F. Paris. An Im Con- 
struction of Water with Movable Floats or 
Paddles. (8d. 5 Figs.) October 26, ag Hep xa Al are 
mounted with pivots b in slots c formed in the arms A, A of 
the water wheel, these being fixed to an outer ring B and to a 
central boss D. The pivots are so situated that the part of the 
dle below them is heavier than the 

ie paddles when freely ed tend to assume vertical posi- 
tions. To the upper part of the — is fixed a curved arm h 
which, as the wheel revolves, is it in contact with a roller 
g carried by a fixed beam G, whereby the paddle is canted over on 
its pivots. On the further descent of the paddle, while it is still 
held by the roller g, its lower end comes in contact with a second 
roller 7 whereby it is canted over still further ; while doing so, the 











studs & on each side of the paddle are made to pass behind the 
forked catch K on the arm A. By the time the paddle has arrived 
in the dotted ition the slots c in which the pivots b are carried 
are inclined slightly downwards at their outer ends, so that the 
paddle will shift outwards by gravity until its pivots are at the 
outer ends of the slots. On the further movement of the wheel, 
pea parm becoming released from the roller j, swings down- 
wards with its outer end again, the studs & enter the fork of the 
catch K, and the dle is retained in the more or less radial 
position, in which it now enters the water and receives the pres- 
sure of the current. As the paddle rises up on the tail side of the 


rt, | stream, it retains its vertical position due to the preponderance of 


the lower part, the studs & passing out of the forks of the catches. 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

on ie with illustrations of inventions patented in the 
United tes of America from 1847 to the present time, and 
reports of trials of t law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 











Tue Sanitary InstiToTze.—At a meeting of the Council 
held on Wednesday, December 12th, Sir Douglas Galton, 
K.C.B., F.R.S., in the chair, it was decided to hold 
three examinations next year, one for ag hogy in July 
and two for inspectors of nuisances in y and No- 
vember. Special courses of lectures and demonstrations 
for sanitary officers were decided upon, and a course of 
lectures on domestic bygone for ladies to be given in 
Lent; 59 members and associates were added to the 
register, and 43 applications were read for election at the 
next meeting. 


Tue Sorew Sreamer “ Arrato.”—The steel screw 
steamer Atrato, built by Messrs, R. Napier and Sons, 
Glasgow, for the Royal Mail Steam Packet Company, Lon- 
don, went on her official speed trials on the Firth of Clyde 
on Thursday the 13th inst, when during four runs on the 
measured mile a mean speed of 17.20 knots was attained. 
This result was considered exceptionally satisfactory by 
Captain Bevis and Mr. Bowers, the company’s repre- 
sentatives, the speed being one knot in excess of the 
da gen 2 The vessel afterwards proceeded on a six 

ours’ run at full speed. This ~~ has been specially 
designed for the requirements of the pomesey' Brazil 
and River Plate service, and has very fine lines, her ap- 
pearance being enhanced by a clipper stem with figure- 
head. The general dimensions are: Length on load line, 
400 ft.; breadth, extreme, 50 ft.; depth to spar-deck, 
33 ft. 4in., with a tonnage of 5300 tons. There are 
state rooms for 200 first-class passengers. The dining 
saloon, which is seated for 100, is on the spar deck for- 
ward of the machinery. The fittings and decorations are 
in the Italian renaissance style, the walls being of 

lished walnut in panels, with balusters under the beams. 
“rom the saloon doors there is a double stairway, with 
carved teak balustrades, leading to the promenade deck, 
which is 200 ft, in length. At the head of the stairway is 
the eogeie sem, im yiok Se male Ga Phe ay ate a 
ark peacock blue upholstery with go pestry. 
In the centre there is a 1 well covered with a sky- 
light of etched g » which helps to light the dining 
oon. Beside the music saloon is the ladies’ boudcir, 
similarly treated. Aft on the promenade deck is the 
smoking room. A dining saloon, ladies’ room, smoking 
saloon, and state rooms have been provided for 40 second- 
class passengers, while 400 third-class passengers can be 
accommodated. The machinery consists of triple-expan- 
sion enginesof 6000 horse-power, steam being supplied by 
eight single-ended boilers, working to a pressure of 150 lb. 
square inch. A complete installation of electric light 

aed been supplied by Messrs. Siemens Brothers (Limited), 
London, rigerating chambers of 10,000 cubic feet 
The cargo will be worked 

y hydraulic gear. The Atrato leaves on her first voyage 
on the 17th Jan . Messrs. Napier have, in course of 
construction in yard, a sister ship to the Atrato, 














Dec. 28, 1888.] 


ENGINEERING. 


621 








SIX HORSE-POWER ATKINSON 


CYCLE GAS ENGINE. 


CONSTRUCTED BY THE BRITISH GAS ENGINE AND ENGINEERING COMPANY, LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 627.) 





ENGLISH AND AMERICAN BRIDGES. 
No. IV. 
By T. Craxton Fiver, M. Inst. C.E. 


26. We have seen that bridge theory has been 
ut together of somewhat heterogeneous materials, 
but has answered its purpose very well so long as it 
was applied in conjunction with another set of 
principles, which in general were recognised but 
unexpressed, But when the usual theory is laid 
down as an absolute rule of bridge design (in the 
manner of an American specification), the absence 
of these unwritten laws becomes a serious defect, 
and renders the system unreliable for the purpose 
to which it is applied. 

To recapitulate—the mathematician has worked 
out a theory of stresses and strains by methods which 
are perhaps quite unimpeachable ; only, in doing so, 
he has been more concerned with the conclusions 
of his theory than with their practical application. 

Then comes the practical engineer, who, instead 
of framing for himself a theory of safe construction, 
drawn on such lines as will satisfy his own require- 
ments, contents himself with simply throwing in 
the factor of safety as his contribution. 

Lastly, the two ingredients, of mp! | and factor, 
are served up together on the same dish, and the 
mixture is presented to us in the specification as 
though it were a complete theory of safe construc- 
tion, which it certainly is not. 

To satisfy the requirements of the engineer, it is 
not sufficient that the bridge shall be capable of 
withstanding such and such stresses due to certain 
discoverable external forces ; for his first require- 
ment is that the structure shall be so designed that 
it will stand, and will keep its shape, in virtue of 





some better guarantee than the mere force of habit. 
For this purpose the framework must be so de- 
signed as to resist every kind of distortion that 
could injure the bridge, and the members must be 
capable of offering to every such distortion an ulti- 
mate resistance greater than the actual distorting 
force, whatever that may be—great, little, or zero 
—the excess being the margin of safety. 

The mixture of theory and factor does not fulfil 
this condition, because it assumes, most erroneously, 
that the only distortions to be considered are those 
which are referable to the known forces of load and 
wind pressure. A bridge which is well capable of 
withstanding these forces may yet possess no ap- 
preciable element of safety, because its destruction 
would be entailed by certain other distortions which 
are not referable to the known forces, and against 
which the factor would provide no margin of safety, 
and, indeed, no resistance at all. 

One example of this was noticed in the case of a 
Pratt truss, whose stability depended upon the 
strength of certain bars in which the load produces 
nostress. If we can discover some other force (such 
as that due to the application of brakes) which does 
produce a calculable stress in these bars, we shall, no 
doubt, have found an excuse for giving them some 
sectional area ; but if there were no such force, a 
certain sectional area would still be necessary, and 
there is no use in trying to evade the plain fact 
that the strength is really needed for a totally 
different purpose, unconnected with any real 
stresses, and is, therefore, undeterminable by any 
calculation of the real stresses, though it may 
possibly be specified by reference to the calculation 
of certain unreal stresses. 

A similar case would arise if we were construct- 





ing a parabolic bowstring girder to carry nothing 
but a uniform dead load; for if we designed it 
without any diagonal web-bracing, it might still 
comply with all the demands of a severe specifica- 
tion; but it would tumble down as soon as it was 
put up, for its stability would depend upon the 
strength of the diagonals, in which the calculated 
stress is zero, and in which the theoretical section 
is also zero. In all such members the strength 
must be determined by reference to the purpose 
for which it is wanted ; and the purpose is, not to 
meet any known or even any real stresses, but to 
insure the stability of the bridge by providing a 
certain excess of resistance, which could only be 
called into play by the incidence of certain stresses 
which are unreal. 

Such a method might perhaps seem to rest upon a 
basis of unreality, but at all events it would not be 
a strange or unheard-of innovation ; for it only re- 
presents what is attempted in the ordinary factor 
of safety, which undoubtedly provides (in some of 
the members) a margin of strength beyond the 
amount required to meet the real stresses. But the 
margin is not correctly allotted by the factor, for 
the latter confines it entirely to those members 
which are strained under certain particular distort- 
ing forces ; whereas it should be determined with 
reference to the whole purpose for which it is 
needed, namely, that of preventing all the possible 
distortions that could injure the bridge. If the 
margin were thus allotted to the several members, 
it would not bear a constant ratio to the real 
stresses, or to the total allotted strength of the 
member ; for in some members it would form the 
chief portion, and in others it would even constitute 
the whole of the allotted strength. 








622 


ENGINEERING. 


[Dec. 28, 1888. 








27. It would appear, therefore, that to complete 
the theory of safe construction, we must add a new 
and independent branch of inquiry in which the 
bridge, apart from any of the known external forces, 
is considered as a framework liable to distortion of 
each kind in each of three principal planes. 

The inquiry would embrace, first, a study of the 
form of bracing or stiffening best adapted to resist 
such distortions ; and, secondly, a determination of 
the strength required in each member for thjs pur- 
pose alone, as calculated to meet the stresses 
arising from certain unreal distorting forces. 

28. In regard to the first part of the question, 
we may here notice, briefly, that it is possible to 
endow the framework with a certain degree of 
‘* solidity’ by several different methods, of which 
some are better than others. 

In the plane of the main trusses, the arrangement 
of bracing will generally be dictated by the primary 
duty of carrying the known loads, and the same 
bracing will be made use of to prevent any distor- 
tion in that plane ; but in considering the distor- 
tions that may take place in the transverse plane, 
the problem of resisting them is a more open one, 
although conditioned by certain practical require- 
ments. In the case of a ‘“‘through” bridge, for 
example, the means adopted for preventing a 
racking distortion of the whole structure, or a 
canting of the main girders, is very different in 
American from what it is in most English bridges. 

Looking at the end elevation of an American 
“through” bridge, it is evident that the designer 
chooses the whole width of the structure as the base 
on which its stability shall depend. He cares 
nothing for any stability in the individual girders, 
whose base is formed merely by a set of eye-bars ; 
but he constructs a rectangular frame or ‘ portal,” 
which is rigidly braced to resist any racking distor- 
tion, and which transmits the racking forces (if 
any) to the centres of the girder bearings. 

If there were no wind pressure this bracing 
would still be just as necessary, and the determina- 
tion of its strength would then form one of the 
problems above referred to. 

But the braced ‘‘ portal” is seldom to be seen in 
English bridges. In some cases its place is taken 
by certain transverse stays placed across the tops 
of the girders, and offering very little resistance to 
a racking strain, but justcompelling the girders, if 
they do cant, to cant over together like the bars of 
a parallel ruler. In other cases the main girders 
are stayed by corner gussets, forming part of cer- 
tain cross-girders, and extending a little way up the 
side of the main girder, beyond which the vertical 
stiffener comes into play ; while in other bridges the 
gusset stiffening is omitted, and sometimes the main 
girder depends entirely upon the width of its own 
bottom flange for any stability that it possesses. 

If the margin of safety were calculated in some 
of these bridges, it would probably come out rather 
small; and so far as the racking distortion of the 
whole structure is concerned, it would seem to be 
more effectively resisted by the American plan of 
carrying the transverse portal bracing as far down 
as it can be got, and then relying upon the trans- 
verse strength of the end post. 

28. Another point in the inquiry would have 
reference to the racking distortion of the truss or 
canting of the main girders, at points where it is 
not directly braced to resist a racking distortion. 

In some small bridges which are without any 
rigidly connected cross-girders, the canting of the 
girders at the centre of the span appears to be re- 
sisted solely by the torsional strength of the girder 
itself ; and although the strength in this direction 
may be sufficient, yet the stiffness is often very 
small; and in such cases one may sometimes see 
the girders standing quite upright at the ends, but 
canting over very perceptibly at the centre of the 
span, 

In most American ‘‘through” bridges, this 
local distortion is resisted by the lateral bracing 
between the upper chords and between the lower 
chords of the main trusses ; and in such cases the 
bracing will have this duty to perform in addition 
to that of meeting the real stresses due to wind 
pressure which may sometimes be very light. 

29. The inquiry must also extend to the several 
distortions which can take place in the individual 
members, apart from those which affect the shape 
of the whole framework ; for the safety of the 
bridge depends upon the safety of each member ; 
and the safety of the member may be endangered by 
certain distortions which are not referable to the 
real stresses. 





Here the English style of construction is un- 
doubtedly stronger than the American; for when 
struts and ties are alike constructed of broad plate 
sections with rigid end connections, they will cer- 
tainly possess a greater capacity of resistance to all 
such distortions than is generally exhibited in the 
slender members of an American truss. 

Of course our new line of inquiry will not pro- 
perly concern itself with those stresses which may 
be occasioned by the impact of a derailed train, or 
anything of that sort ; for if such forces are to be 
taken into account, the stresses may be included 
among the real stresses. But if our object is simply 
to insure the safety of the bridge under the ordi- 
nary conditions of working, the theory of unreal 
stresses will still have something to say about the 
strength of the individual members. 

In all long struts, for example, the buckling 
tendency induces, or is induced by, certain bending 
stresses which are perfectly real and calculable ; 
but the theory of safety will demand a transverse 
strength which is altogether outside of the strength 
required to meet these stresses. 

he all braced struts, the same buckling tendency 
is accompanied by certain stresses in the secondary 
bracing, which are also real and calculable stresses, 
although frequently very light ones ; and here the 
chief portion of the strength required in practice 
is that which is demanded for the unreal stresses. 

30. Perhaps also the theory would demand a 
certain transverse strength or stiffness in all the 
tension members of the truss; but the question 
whether it would do so must depend upon the in- 
tended scope of the inquiry. Of course, if the tie 
is laid in a horizontal or inclined position, its own 
weight will induce a bending stress which will be 
separately dealt with as a real stress; but if the 
tie is a vertical suspender, a certain degree of trans- 
verse stiffness will still be desirable, unless we are 
content to see the bar bending backwards and for- 
wards every time the bridge is shaken by the rolling 
load ; and this question might be treated by methods 
analogous to those already referred to, though not 
identical with them. 

The theory may therefore be extended so as to 
embrace the distortions of all systems or members 
that are in stable equilibrium, such as suspension 
bridges, inverted bowstrings, and all tension mem- 
bers ; but it must at least deal with the distortions 
of upright trusses, arches, towers, and all compres- 
sion members, for in the latter cases it is the safety 
of the bridge that is at stake, but in the former it 
is only the steadiness, 

31. There are two important features in which 
the American practice of bridge construction differs 
from that which is usual in England at the present 
time ; one is to be seen in the means taken to meet 
the unreal stresses of which we have spoken, and 
the other is in the employment of pin-connections. 
These two questions are not necessarily connected ; 
and if it is true that solidity of construction has, to 
any extent, been sacrificed in America, owing to 
the influence of a competitive system working 
under imperfect rules, it does not follow that there- 
fore pin-connections are things to be avoided. 

In the Saltash Bridge all the tension members 
throughout the main trusses are formed with pin- 
connections, and there can be no doubt that their 
use is, in most cases, quite compatible with any 
degree of solidity that may be considered necessary 
in the bridge; for, although the solidity may be 
increased by rigid connections, yet it may be 
ne ge obtained by other means. It is worth 
while therefore to consider what is gained by this 
form of connection, and we shall find that the 
economy of American trusses is due to this small 
detail in far greater degree than to any exceptional 
merit of the general design, or to any exceptional 
lightness of section in the members. 

32, The economy of eye-bars and pin-connections 
will be well illustrated if we consider the weight of 
metal required in the lower chord of a girder, 
and for the purpose of comparison we may first 
imagine the member to be forged in one piece, with 
a sectional area varying according to the actual 
stress. Comparing with such a standard the ten- 
sion chord of the Saltash girder, we shall find that 
the extra metal required in the swelled heads and 
pins is something less than 20 per cent., but in an 
American parallel truss the waste will be rather 
more, owing to the greater length of uncovered pin, 
&c., and may, perhaps, amount to 33 per cent, 

But, in comparison with the same standard, the 
metal required in the flange of a plate-built lattice 
girder will include numerous items of waste. The 





flange will probably be of trough section, in which 
the width of base is dictated by considerations of 
stability, while the height of the sides is determined 
by the necessity of finding space for the rivetted 
connections of the web members. These dimen- 
sions must be carried out to the extreme ends, 
where the stress is very small, and with the 
minimum thickness of plate there will be some 
unnecessary waste due to this cause alone. Towards 
the centre of the span successive thicknesses of 
plate will be added; and the necessary overlap of 
these plates will add almost as much as the overlap 
of the eye-bars. A much more important source of 
waste will be the loss of section at the rivet holes ; 
and in addition there will be the weight of cover 
plates, angle-iron covers, and rivet heads through- 
out ; and altogether it will be found that the waste 
often amounts to 100 per cent. in a well-designed 
wrought-iron girder. 

33. It appears, therefore, that strength for 
strength, or load for load, the American chord can 
be built with about two-thirds of the metal required 
in the English plate flange ; and if the truss con- 
sisted wholly of tension members, this heavy dis- 
proportion would be enormously increased in the 
case of a long-span bridge, where the load consists 
chiefly in the weight of the ironwork. 

Of course, in an ordinary girder, the tension 
members constitute rather less than one-half of 
the entire weight ; while the compression members 
are formed of rivetted platework in the American 
as in the English girder ; but still the saving in 
the tie-connections alone will be sufficient to tell 
heavily in a long spanbridge. Mr. T. C. Clark has 
calculated that the 500 ft. span of the single line 
Ohio Bridge could be made strong enough and wide 
enough to carry the greater load of the double line 
Kuilemburg Bridge, with an amount of metal 37 
per cent. less than was employed in the latter 
example, which has nearly the same span but is of 
rivetted construction. This comparison may be 
open to dispute ; but if the Ohio Bridge had been 
constructed of rivetted work throughout, and for 
its own useful load, it may be estimated that the 
change would have entailed an addition of more 
than 300 tons to the ironwork of the main trusses, 
whose total actual weight is 921 tons. 

34, The saving of metal will depend upon the 
span, and whatever it is, we have to put against it 
the extra cost of production per ton. In small spans, 
therefore, there would be little or no saving, while 
the rivetted work would be preferable on many 
grounds ; for when pins are used in very light and 
small girders they often have to do duty for stiffen- 
ing purposes, and being also subjected to a sort of 


-hammering under the violently alternating stresses, 


they seem to wear pretty quickly unless made of 
extra size and strength. 

But in longer spans these objections disappear, 
and the economy which they offer becomes more 
marked, so that whatever may be the extra cost 
per ton, there must always be a certain width of 
span at which the: pin-connections become cheaper 
than the rivetted plate-work, and in very large 
spans they will be very much cheaper. 

Now it would be very reasonable to consult the 
manufacturer as to the point at which the extra 
cost of production balances the saving in material ; 
but unfortunately the maker’s answer to this ques- 
tion would depend upon his nationality. In 
America, we should find that, notwithstanding a 
recent tendency in favour of rivettirg for small 
spans, the vast majority of makers would still 
prefer the pin-connections for all spans above 70 ft. 
or 80 ft. But in England the verdict would be in 
favour of rivetted work under all circumstances. 

We have seen, however, that the English maker’s 
estimate is influenced by the fact that he is un- 
provided with the special tools. The American 
maker has the tools for both descriptions of work, 
and being equally kg ion y to undertake either, he 
invariably gives the preference to pin-connected 
work on the score of economy alone ; and as he does 
it under stress of the keenest competition, we may 
safely conclude that he is right, and that the 
English maker would do the same under the same 
conditions. . 

35. To conclude these articles, we may briefly 
summarise the results which we have traced as 
following from the American system of competitive 
bridge construction : 4 f 

1. It has developed much ingenuity of design, 
which has been directed, however, to the improve- 
ment of trusses in detail rather than to such broader 
features of design as are to be seen in the relative 
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outlines of the Britannia Bridge, the Saltash Bridge, 
and the Forth Bridge. 

2. It has attained to a great economy in details, 
and the advantage obtained by the use of pin-con- 
nections, together with the attendant facility of 
erection, has sometimes enabled the American 
maker to obtain the lead in the market. 

3. The system has necessitated, and has produced, 
an earnest inquiry into the theoretical principles 
of bridge construction, whose results have been 
embodied in certain specifications comprising a series 
of rules and regulations, which are intended to 
insure the safety of the bridge. 

4. The defects and possible abuses of the com- 
petitive system are, however, acknowledged ; and 
have been attended with numerous bridge failures. 

In quite recent times there has been a 
strenuous endeavour to reform the defective features 
of the system, and to obtain more ample guarantees 
for the safety of the bridge in the shape of more 
stringent rules ; but so long as the rules are drawn 
with reference only to the real stresses, they must 
always be insufficient for the purpose in view, 
unless they are supplemented by the independent 
judgment of the engineer proceeding upon purely 
arbitrary methods. 

6. In order that the rules may be effective for 
the purpose in view, they must be based upon a 
complete theory of safe construction, and not merely 
upon a theory of stresses ; and must provide for 
all those requirements of stability and solidity 
which are instinctively recognised by the practical 
engineer, and which cannot be complied with by 
merely using a large factor of safety. 

7. If these requirements are to be formulated in 
mathematical shape, it will be necessary to enter 
upon that wider inquiry which has been re- 
ferred to in these articles, and to specify a certain 
series of empirical and unreal distorting forces, 
which are to be assumed as acting at different points 
in the structure, and to be resisted by members 
possessing the strength which may be requisite for 
that purpose, in addition to the strength which 
may be demanded by the real stresses. Such a 
theory of unreal stresses may perhaps be dispensed 
with in English practice, as it has been hitherto ; 
but there is no reason why it should not be framed 
upon common sense principles, and adapted to the 
requirements of the American competitive system, 
for whose purposes it seems to be urgently re- 
quired, 





CHRONOMETER RATES AND HOW TO 
USE THEM AT SEA.* 


[Tumrp ARTICLE. | 


New chronometers have generally an accelerating 
rate, but after atime, it may be a few months, it 
may be a year or two, the acceleration gives place 
to a steady rate which eventually may become a 
retarding rate. These perturbations are attributed 
to the wearing down of the rubbing surfaces, com- 
bined with the varying alterations of the oils from 
changes of temperature and ageing. That the state 
of the oils is a disturbing cause is evident from the 
fact that every time they are renewed, though 
neither the timing screws, the compensating weights, 
the spiral spring, or the balance are interfered with, 
the rate changes. The viscosity of oil depends upon 
two things, temperature which alternately fluidifies 
and thickens it ; and time which brings about its 
oxidation and desiccation. That portion of a chrono- 
meter’s rate which appears as acceleration, might 
therefore be considered as an unknown function of 
two variables, ¢ the temperature, and « the age of 
the oil. Lieussou’s investigations led him to attri- 
bute the greatest effect to time, but it is not ac- 
counted for by a definite law ; for each fresh lapse 
of time introduces variations in the acceleration. 
During one period it may be represented by a 
straight line inclined to the axis of abscisse repre- 
senting time; at another it exhibits slight in- 
flexions ; and it is impossible to predict its character 
at an ulterior epoch. Nevertheless, there is often 
necessity to take it into consideration in predicting 
rates for use at sea, especially for new chrono- 
meters and those that have been recently repaired. 
In such cases the formula r=R+bx+C (T-t#)’, 
must be employed. It is, however, unnecessary to 
form equations of conditions involving four un- 
knowns ; b may be found directly from the observed 


rates. 
If the observed rates extend over a length of 
* For previous articles refer to pages 66 and 536. 





time, as when a ship remains a long while in port, 
it is possible to determine with fair precision the 
indispensable elements, though by a process much 
longer and less sure than that carried out at an ob- 
servatory. Rates must be observed in as wide a 
range of temperature as possible ; and the process 
will be longer, because instead of working upon 
equidistant variations which render the calculations 
simple and short, this will require the employment 
of equations of condition. It will also be less sure, 
because in bringing together data spread over a 
long interval of time, the chronometric perturba- 
tions will scarcely fail to make themselves evident, 
especially in the form of acceleration. The follow- 
ing data have been given by M. Magnac, and will 
serve to illustrate the method of proceeding. 














l 
| Rates | Rates Corrected 
Date. | (Losing). Temperature. for bz. 
ym 3G 8. deg. | 8. 
1353 4 | 2.98 = 0.2 3.69 
37 | 8.56 —70 | 4.18 
47 | 3.76 —72 — | 4.34 
57 | 8.56 —66 | 4.09 
84 | 5.11 +62 | 5 63 
95 | 5.12 +58 | 5.48 
103 5.06 +65 | 5.39 
115 | 4.89 + 6.6 5.17 
129 | 5.91 + 78 6.13 
140 | 6.00 + 7.8 6.18 
154 | 5.98 + 7.6 6.05 
165 5.92 + 7.3 5.99 
181 | 5.51 +60 | 5.51 





Here the temperature counts from 22.1 deg. Cent. 
The chronometer was losing on its rate. The 
rate for the mean of the 84th and 95th days is 
5.11 in temperature 28 deg., and this, compared 
with the rate for the 18lst day, 5.51 in the same 
temperature, gives for retardation 0.4 in 91.5 days, 
or .0043 per day. Hence, representing the date by 
x, .0043 (181-.x) must be added to each rate to 
bring all the rates to the same date, the 181st day. 
These are given in the last column, and are now freed 
from retardation, and affected only by the thermal 
error. The annexed figure is the curve for this 
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error. The abscissz are the values for ¢ ; the ordi- 


nates represent the rates. Although the data 
afford only five distinct points, the parabolic form 
shows passably well. The abscissa of its apex is 
—2.3 deg., and its ordinate 3.6sec. At 0.8 from 
the apex the chord is found to be 11.2, from which 
the constant of the equation, y?=2 p x, is 


5.62 
=—— =19.6, 
P 8x2 


Whence the equation to the parabola related to 
the axis of the figure will be 

(¢+2.3)2=39,2 (r—3.6), 
which gives 

*=3.74+.117 £+.0255 ¢2, 

Such is the graphical method. Better results are 
usually got by the algebraical method. The number 
of equations of condition should be reduced by 
taking the mean of those rates for which the tem- 
peraturesare between —7.2 and —6.6, between +5.8 
and +6.6, between +7.3 and +7.8. The really 
distinct equations will be : 

3.69= A-02B 
4.200= A-6.9B+ 47.6C 
ia: A+6.2 B+ 38.4C 








6.09= A+7.6 B+ 57.8C 
Sum 19.40=4A+6.7 B+143.8 C 
Mean ... 4.85= A+17B+ 35.9C 


Difference of each equation from the mean : 


1.16 = 1.9B + 35.9C 

.65 = 8.6 B—117C 

567 =45B+ 2.5C 

1.24 = 5.9 B + 21.9C 
Taking the sum of the B’s and then the sum of 
the C’s, changing the sign if necessary to get the 





largest coefficient, 





623 
3.62 = 20.9B + 4860 
2.32 = 37B+72.0C 
whence 
B = 3:62—48.6C _ 2.32—i20 
20.9 3.7 
C = .0265; B=.111 
A = 4.85 —(1.7 x .111) — (35.9 x .0265) = 3.71 
Hence 
r =371 + .111é + .0265¢? 
Taking 


-111 = — 2 (.0265) T; and 3.71 = R + .0265T? 
T = —2.1deg. ; R=3.59 
The general equation for the rates then becomes 
r = 3.59 + .0265(¢ — 2.1), t counting from 22.1 deg. ; 
or 
r = 3.59 + .0265(¢ — 20)?, ¢ counting as usual from zero 
of the sca’e. 
The secondary thermal corrections exhibited in a 
tabular form will appear as under, calculated from 
.0265 (¢ — 20)?: 





t. Correction. | t. 
deg. 8. | 
20 0.00 20 
19 — .03 — | 21 
18 ll 22 
17 -24 | 23 
16 42 24 
15 66 25 
14 -95 26 
13 1,30 27 
12 1,70 28 
ll 2.15 29 
10 2.65 30 








It will be noticed that no less than 177 days were 
taken up in this rating process; but it need not be 
extended over so long a period. 

No navigator who can solve such simple equa- 
tions ought to have any difficulty in deducing rates 
for all temperatures likely to be experienced during 
a voyage, from a few rates—three or four—observed 
in equidistant or widely distant temperatures. 
Although Hartnup published his method in 1873, 
in 1878 he found it necessary to furnish mariners 
with calculated rates for every 5 deg. of tempera- 
ture from 45 deg. to 95 deg., because, as a general 
rule, they would not themselves take the trouble to 
compute them. If chronometers are sent to the 
Kew Observatory by captains or owners of ships, 
as undoubtedly they should consider it an important 
duty, in the point of view of the security of naviga- 
tion, not to omit, it will most likely also be found 
desirable to supply them with the calculated as well 
as the observed rates. Suppose a ship has three 
chronometers, the usual number, a, b,c. By means 
of these rates the Greenwich time is obtained daily 
by merely applying to the error of the instrument 
the rate for the mean observed temperature of the 
chronometer recess for the previous twenty-four 
hours ; @ is then compared with b, and then with c. 
In this way the differences of Greenwich time be- 
tween a and b, and between a and c¢, are found 
daily, both by calculation and actual comparison, 
and any change in the rate of one chronometer is 
shown by its agreement or disagreement with the 
other two. Of course the record should be kept up 
throughout the voyage, and preserved for future 
reference. The form used for this record should 
be prepared according to the following heading. 
= opposite page must be ruled similarly for a 
and ¢ : 


Calculated Daily Rates. + When Gaining. — When Losing. 
Temp. deg. deg. deg. deg. deg. deg. deg. deg, deg. deg. deg. 
Fahr. 45 60 55 60 65 70 75 80 8 90 9 

8 8 8 a 8 8s 38 4 4 + ~ 
a@.. —4,5—4.4 —4.3 —4 3 —4.4 —4.6 —4,.9 —5.3 —5.7 —6.2 —6.9 
b.. 42.2428 +3.2 +3.5 +3.7 +3.9+3.8 +3.6+433 429423 
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April 29 -- |—-21 7.8)\+1 5 34.63 6 42.43 6 42.4) 000 
» 30 ..| 52)—-21 122)+1 5 376.3 6 49.83 6 49.6) 002 
May 1 ..| 52 |—2 1 16.6)+1 6 40.63 6 57.23 6 56.5) 00.7 


According to the Admiralty instructions, from 
the day the chronometers are received on board till 
they are returned to the Royal Observatory, a com- 
plete tabulated rae is required from the captain, 
showing their daily comparisons, registering the 
temperature, and mentioning every circumstance 
by which they may have been influenced ; but, in 
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addition to that, it will be necessary for a survey- 
ing officer to record the data from which the mean 
rate has been inferred and the reasoning through 
which he has been occasionally induced to change 
it. He should insert frequent remarks on the 
degree to which they have been apparently affected 
by changes in the temperature or in the motion of 
the ship ; and he should give copies of the Tables 














which he has computed for intermediate corrections 
between any two stations. It thus appears that 
the officers in charge of chronometers are left very 
much to their own resources, and it is not clear 
whether they are supplied with mean rates, or with 
rates according to temperature. 

The test applied to chronometers at the Royal 
Observatory goes to the limits of reasonable re- 
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quirements if not beyond. The chronometers sub- 
mitted to the competitive trials are not required to 
conform to any particular size or construction, nor 
are any rules prescribed for their adjustments. 
Uniformity of performance is alone the qualifica- 
tion tested, and the mode of carrying out the test 
is calculated rather to develop defects than to hide 
them, because they are exposed to such sudden, 
extreme, and unnatural variations of temperature. 
No oil is competent to stand a temperature of 
100 deg. and not suffer evaporation, and with de- 
ficient oil, friction increases, and the long arcs of 
the balance fall off into shorter and shorter ones, 
and hence the tendency to acceleration always ex- 
hibited by the chronometer during the latter part 
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of the trials. Chronometer makers, and very un- 
fairly, even dealers, can send to the trials two or 
three instruments each. During winter they are 
exposed to the natural cold. For two distinct 
periods of three or four weeks each, they are kept 
in a chamber artificially heated from 90 deg. to 
100 deg. more or less. The rest of the trials is in 
the natural temperature of spring and summer. At 
the end of each yearly trial a report is printed 
entitled ‘‘ Rates of Chronometers on Trial for pur- 
chase by the Board of Admiralty at the Royal 
Observatory, Greenwich.” The manner in which 
the trials are conducted may be inferred from these 
reports. The number of chronometers sent for 
trial varies from year to year and averages about 
fifty. The report consists of three Tables, in each 
of which the chronometers are placed in the order 
of merit. The first Table contains the ‘‘ Weekly 
Sums of Daily Rates” arranged in the sequence of 
time, presumably for the purpose of exhibiting the 
acceleration of rate. The second Table gives the same 
rates arranged in the ascending order of temperature, 
and affords information as to the efficiency of the 
compensation. The third Table is an abstract of 
the principal changes of rate, showing for each 
chronometer its ‘‘ least weekly sum” and “‘ greatest 
weekly sum,” also the difference of these numbers, 
which is the extreme variation of weekly rate. 
Another column shows the ‘‘greatest difference 
between one week and the next,” that is, the 
greatest change between two consecutive weeks. As 
the severity of the trials in cold depends on the 
character of the winter, the test is not strictly 
uniform in the different years. The order of merit 
is determined from a consideration of. the irregu- 
larities of rate contained in the third Table, more 
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importance being attached to the smallness of the 
last-mentioned quantity. The rule for classifying 
the chronometers is not stated, but isreputed to be 
the following: Multiply the number for the 
greatest difference between one week and the next 
by two, and to the product add the number for the 
difference between the greatest and the least, and 
the trial number is obtained. The less the trial 
number the greater is the excellence of the chrono- 
meter. When the trial is terminated the Board 
of Admiralty selects for purchase a few of the 
highest on the list, and instructs the Astronomer 
Royal to offer the owners certain prices for them, 













considerably higher than could be obtained in 
the ordinary course of trade ; so that the price 
paid is in the nature of a prize, but, of course, 
— is most prized is the honour of heading the 
ist. 

The information which the report gives in the 
column headed ‘‘ Construction of Escapement and 
Balance,” is vague and unsatisfactory ; but indi- 
cates that the application of some kind of ‘‘ auxiliary 
compensation” is general. There is, however, no 
evidence of increased accuracy resulting from these 
auxiliary balances. There have been probably as 
many inventions to remedy the secondary error of 
the ordinary compensation balance as there have 
been competitors at the Greenwich trials, but the 
problem has not yet been solved. Wherever 
chronometers have been tested, those having a com- 
pound balance have been found to perform no better 
than those having the simple balance. Such chrono- 
meters have more uncertain rates than the ordinary 
construction, and the auxiliary sometimes reverses 
the law of variation. The limit of attainable accuracy 
is often not reached with the ordinary balance, 
because of the difficulty of making with certainty 
the final adjustments in the positions of the com- 
pensating weights, whilst there is the possibility of 
disturbing the equilibrium of the balance. Sir G. 
Airy proposed a plan for making the final compen- 
sation. He claimed that with this appendage the 
final adjustment of the compensation could be made 
with certainty at the Observatory, and ‘it will 
thus be unnecessary to return a chronometer to the 
maker, when, as happened in a large proportion of 
cases lately (1876), there is a slight error in the 
compensation.” The makers, however, seem not to 
have a favourable opinion of this supplementary 
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compensation. The managment of the annual trial 
forms a portion only of the chronometer work done 
at the Royal Observatory. A large number of 
chronometers belonging to the Admiralty is con- 
stantly in stock, to be tested after repair, rated, 
and kept ready for issue tothe ships of the Royal 
Navy as required. The number of such chrono- 
meters on hand varies from about 120 to 180, all 
requiring some daily attention. 

The practicability of the parabolic theory of the 
secondary compensation error cannot be gainsaid, 
and leads to the conclusion that the time has arrived 
for the practice of the Royal Observatory to be as- 
similated to that of the Liverpool and Kew Obser- 
vatories in the preparation of chronometer rates for 
use at sea. 

Now that the Admiralty po-sess a large number of 
small craft, such as torpedo boats, gun boats, and 
steam launches, it will probably be found that ordi- 
nary chronometers will not stand the continual 
knocking about at sea, which these lively vessels 
will experience, and it will be desirable to supply 
them with chronometers constructed with resilient 
escapements. The French have already recognised 
the importance of this matter, and have directed a 
competitive trial with the view to purchase such 
chronometers for special use in their small vessels 
of war. 








MANCHESTER SHIP CANAL. 
(Concluded from page 611.) 

Section No. 5.—Earthwork is again the principal 
progress on this section. From 164 miles to 20 
miles the cuttings are well forward, being taken out 
to the full width, and to the depth of the top lift 
of steam navvy work—some 14 ft. to 20ft.; from 
16 miles to 17 miles the soil is of a clayey nature ; 
near 174 miles the excavation is in red sandstone, 
which continues for about half a mile. The railway 
deviations Nos. 1 and 2, near 19 miles, have been 
started, and the excavation from the cuttings is 
being tipped into these banks. Near 19 miles the 
cutting is in perfectly dry sand ; in the excavation 
not far from this point some old Roman remains 
have been dug up. Along this section, wherever 
the work of the canal is not interfered with by 
railway, road, or local canal crossings, the work is 
being pushed ahead vigorously, but there are 
very many such crossings on the section, and a large 
amount of temporary work has to be undertaken 
to provide for such traffic until permanent facilities 
are provided. The amount of earthwork excavated 
to November 30, is: soft, 1,372,765 cubic yards, 
of which 220,000 cubic yards are rock ; on May 
31 last the figures were, soft, 420,000 cubic 
yards—an increase of 952,765 cubic yards, On 
this section the champion day’s work has been 
done by one steam navvy; indeed, on the 
section, the big figures have considerably ex- 
ceeded those of any other. Mr. J. R. Walker 
supplies the following particulars of quantities, 
which certainly eclipse anything yet done with the 
Dunbar and Ruston excavator; these were with 
machines working 2} cubic yard buckets: August 
8rd, 518 wagons; 16th, 521 wagons; 17th, 530 
wagons ; and 20th, 640 wagons ; the time of work- 
ing being in every case a twelve-hour day. For 
the big day’s work, eyualling about 2500 cubic 
yards, already referrea to, the engine power, 
labour, and other particulars, are as follows: The 
cutting worked is at Walton, near 19 miles, the 
formation being perfectly dry sand ; one 10-horse 
Dunbar and Ruston excavator filled 640 44-yard 
wagons in twelve hours ; two locomotive six-wheeled 
coupled, one with 12-in., the other with 13-in. 
cylinders, were used to run the wagons to the tip- 
head ; 80 wagons were used ; the average lead to 
which the stutf was run was '} miles. Exclusive of 
the drivers and firemen on the engines, and the 
driver and wheelmen on the navvy, fifteen men, 
four boys, and eight horses were working in the 
gullet, and eight men were on the tip-head unload- 
ing the stuff from the wagons—being dry sand, it 
tipped easily ; the wagons were working on a down 
grade from the face. 

Section No. 6.—The first heavy work met with on 
this section is near 21 miles, which is the cutting for 
the Latchford Locks and bye-wash. The excavation 
will be nearly twice the ordinary width of the canal ; 
it is now taken out to about two-thirds of the total 
width, and to about 20 ft. deep; it is up to this 
point that the tide will flow when the lock gates at 
Eastham are open. Railway deviation No. 3, 
near this point, has just been started, and until 





the large viaduct over the canal is built, and 
the deviation otherwise available for railway traflic, 
nothing can be done in the formation of the canal 
along the portion which is now traversed by the 
railway. At 21} miles the canal cutting is down to 
the permanent depth, but the full width is not yet 
taken out. The excavation for a large river diver- 
sion, near 22 miles, is finished, but the river is not 
yet running through it ; workmen are at present 
employed in pitching the slopes, which are very 
soft and sandy. Between Laskey-lane, 22} miles, 
and Statham-lane, 23 miles, the cutting was flooded. 
The heavy rains during the last week in November 
caused the Mersey to rise rapidly, and one night 
the river bored through the bottom of a temporary 
flood bank and formed a miniature lake in the 
cutting between these points, On the 30th ult. a 
12-in. Wade’s centrifugal pump was rapidly reducing 
the flood water. This cutting between the points 
mentioned contains much valuable brick clay, 
and a large brickyard has been made at Rix- 
ton Leys, at 23 miles. It is contemplated to 
make some thirty millions of bricks in this yard 
during the next two years and a half. There 
is now a drying floor capacity for 160,000 bricks, 
and two of Murray’s machines are turning out 
some 35,000 daily; these machines are driven by a 
20-horse portable engine. There are seven kilns 
in work, each with a capacity of 90,000, the time 
occupied in burning, &c., being about three weeks, 
from empty kiln to empty kiln. A large stock of 
bricks is now turned out awaiting transit to dif- 
ferent parts of the works; the clay burns to a deep 
red, the bricks are very heavy and ring like a 
bell; they are a wire-cut and not hydraulic- 
pressed. A Liibecker (German) steam land dredge is 
working in a sand cutting from 23} miles to 232 
miles. Between these points and 25 miles not 
much heavy work has been done owing to there 
being several river crossings which cannot be 
touched until the Mersey is drained at these points. 
Near 25 miles, to the west of Warburton, a large 
gang of men with pumps, excavating machines, 
locomotives, wagons, &c., are struggling in what 
is undoubtedly the worst cutting on the work 
(No. 21 west)—that is so far as the cuttings have yet 
been opened out. Every effort has been made to drain 
it, and no expense has been spared ; a large sump, 
made with 10 ft. cylinders, has been sunk on the 
side of the canal to 10 ft. below the permanent 
depth and a heading driven under the canal bottom; 
from this sump two 12-in. rocker pumps are con- 
tinually throwing out a stream of mud and water. 
The formation is a blueish-brown clay running into 
peat; there is just enough sand in the clay to allow 
it to hold water everywhere, and just too much 
clay to allow the water to percolate outof it. The 
stuff is consequently of a very treacherous nature; 
sometimes without any warning the whole slope will 
slide down, and in two or three minutes bury the 
steam navvies, the roads, wagons, &c., in a soft gluey 
sort of paste, in appearance like a chocolate-coloured 
jelly that from want of sufficient stiffening had run 
all over a dish. The place is a veritable ‘‘ slough of 
despond ;” just before reaching the place, one of the 
slopes had come down in the manner described, 
and everything in the cutting seemed hopelessly 
‘* bogged.” It would be almost a work of supere- 
rogation to attempt any suggestions as to the 
manner of working the cutting, but it would seem, 
in its present state, to be quite unsuitable for ma- 
chine working ; narrow gullets cut by hand labour 
would, in all probability, soon drain the water from 
the surrounding soil, and in a couple of months 
allow of it being worked by machines. At the 
eastern end of this cutting (No. 21) the stuff is of 
an entirely different character ; it is in a large mass 
of red marl which has appeared from beneath until 
almost showing on the surface. At this point the 
cutting has been taken out to the full width and to 
a depth of 35 ft. or 40 ft., and the slopes have been 
roughly trimmed ; there is yet some 17 ft. or 18 ft. 
of excavation to be taken out before the bottom is 
reached. As the present excavation has something 
like a level bottom, and has its slopes trimmed, it 
is the first point on the canal which gives a prac- 
tical illustration of the vastness of the cutting 
necessary for the finished work. The quantities 
taken out to November 30, are 1,727,000 cubic 
yards soft, and 202,000 cubic yards of rock ; on 
May 30 last these figures were — total, 330,000 
— yards ; this is an increase of 1,599,000 cubic 
yards. 

Section No. 7, from 25? miles to 30} miles.—It 
may be remembered that at the time of our visit in 





May last, the arrangements for the working of this 
section had not been definitely completed; at the 
western end it overlapped No. 6, and on the eastern 
end only a little barrow work had been done. The 
section is now in full work between the above 
mileages; Mr. C. J, Wills is agent for the con- 
tractor, and Mr. W. O. E. Meade-King is resident 
engineer for the Canal Company-—-the main cflices, 
workshops, &c., are at Cadishead, about midway 
on the section. In addition to the carrying out of 
the large amount of preliminary work necessary on 
all these sections, good progress has been made 
with the earthwork. From the commencement to 
about 27 miles, the soil is good shifting stuff, being 
a sandy loam; handwork alone is being carried out 
between these points, and the top soil to a depth 
of 6 ft. or 8 ft. has been removed to the full width. 
Railway deviation No. 4, near 27 miles, has been 
started some three months back, and some culverts 
under the bank finished; the tipping cf the bank 
for about one mile in length is well forward. At 
27} miles the cutting for the Partington coal basin 
is being taken out, the excavation will be about 
double the canal width. The stuff is in stiff blue 
river sludge running intosand, and sand and sludge 
at the eastern end. The work is being done by hand, 
and the stuff filled into hand carts holding each about 
4 cubic yard; these are run by hand over planks to 
the bottom of a wide timber ramp with a slope of 
about 1 in 24 or 3—something like a barrow hoist 
but not so steep—up which they are dragged by an 
engine, the workmen walking behind the cart, then 
when the top is reached the carts are run over 
planks, on the bank, to the tip-head, and there dis- 
charged. An incident here arose which illustrates 
how sometimes circumstances are too unutter- 
ably woeful to be expressed in spoken language. 
This work is let as a sort of sub-contract to an old 
navvy who has the reputation of an unfailing 
and powerful flow of expletives. Some one had 
taken away his new chain for hoisting up the hand 
carts and substituted an old one; that morning 
it had broken and let down two or three carts 
which lay scattered here and there amongst clods of 
clay in the bottom of the cutting. When asked, 
‘* How are you getting along?” words for a reply 
failed him, he looked, and pointed to the broken 
carts ; that look was more eloquent and conveyed 
more of the feelings of the man than any outburst 
of impassioned speech. Near 28} miles, the 
Cheshire Lines Railway, the river, and the canal 
meet almost all at one point ; here a large river 
diversion, some 2500 ft., long has been cut and the 
Irwell flows through it. This diversion is only tem- 
porary, and is to be filled in when four other river 
diversions of almost equal size are cut and the 
canal completed at this point. From 274 miles to 
284 miles, handwork on the surface is being done. 
Near 284 miles at the east end of the cutting for 
the Irlam Locks, two steam navvies are being worked 
to cut gullets right through the cutting to a depth 
of about 20 ft. The stuff in this cutting is very bad 
and is liable to slip at anymoment; it is very like that 
in the Warburton cutting (No. 21 west) before re- 
ferred to, but is a little more sandy, and consequently 
it drains better; the top soil isa sandy nature, but it 
is very gluey underneath—the natives call the stuff 
‘*bungum.”’ Whatever it be, it is bad to work, 
but the driving through of the gullets first, is 
exercising a drying effect on large bodies of earth- 
work on either side, and shortly other machines 
may be set to work with increased efticiency at this 
remaining stuff. In the railway deviations, No. 4, 
near 27 miles, and No. 5, near 28} miles, some 
300,000 cubic yards of soil have been tipped into the 
banks. Between 27? miles and 28} miles there is 
little work done, except hand top-soil excavation. 
At about 283 miles, the first finished bottom of the 
canal was exposed ; it is on a sound red sandstone 
rock. The main earthwork on this section was 
started on August 1 last, and during the four months, 
ending November 30, 700,000 cubic yards of soft 
and 10,500 cubic yards of rock have been taken out. 
The plant on all the sections has been greatly in- 
creased. A detailed statement of the total plant 
on the canal appeared in our issue of October 5, 
page 325, but as no list of plant for this section 
has been given it is here appended: Seventeen 
locomotives, eleven portable engines from 10 to 
16 horse, seven Dunbar and Ruston’s 10-horse 
steam navvies, two Whitaker’s 10-ton steam crane 
excavators, seven steam travelling cranes from 
24 to 5 tons, eight Wade's centrifugal —- from 
6 in. to 9in., two Tangyes’ 3-in. pumps, one Ruston 
and Proctor’s 8-in. centrifugal pump, one pulso- 
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meter pump, 622 wagons 43-yard, 40 horses, and 
1400 men. 

Sections No. 8 and 9, from 30} miles to the 
terminal docks in Manchester—nearly 354 miles.— 
On this section, again, the principal progress has 
been in earthwork. That for some time yet this 
should be so onall the sections, almost goes without 
saying, for until a vast amount of excavation is 
finished, no start can be made with concrete work, 
masonry, &c. The first work met with is the 
cutting for the Barton Locks, about 30? miles. 
This is now an enormous hole, and has chiefly been 
taken out by the ‘‘ Buette” (French) land-dredge 
excavator, now working in the Salford Docks. The 
bottom of the cutting for the Barton Locks has not 
been finished and steam navvies are working in the 
cutting. The Irwell now flows through ‘‘ Stick- 
ing’s Cut,” a river diversion close to this point. 
From 30? miles on to Barton, near 29} miles, the 
cutting is well forward to the full width, and steam 
excavating machines are working away in the 
bottom; the embankments outside the canal cutting 
are also made, for between these mileages for some 
considerable distance the level of the canal will be 
above that of the surface of the surrounding ground. 
A crossing of the Irwell and Brindley’s Aqueduct 
carrying the Bridgwater Canal, bar for the present 
further work in the main canal near 32 miles. Be- 
yond 32 miles to the entrance to the Salford Docks at 
34 miles 27 chains there are several crossings of the 
Irwell, but at all points between the bendsof theriver 
the canal cutting is being pushed ahead vigorously. 
In the Salford Docks (see plan No 2, page 274 
ante) a very large increase in the excavation is 
noticeable, especially as for some months work was 
partially suspended there until Parliamentary sanc- 
tion had been obtained for the amended and in- 
creased dock scheme. In the north branch dock 
the excavation reached the bottom some time back, 
and is practically completed, the concrete foun- 
dations of the wall are in, and the concrete wall 
raised to a height of about 20 ft. for some consider- 
able length. In the middle dock the side walls 
have been started all round the south and east sides. 
Arrangements are being made to start the excava- 
tion for the Mode Wheel Locks and bye-wash—the 
entrance lock of the Salford and Manchester Docks. 
The new ‘‘ Buette”” excavator No. 3 will on arrival 
be set at this work. The ‘‘ Buette ” excavator No. 2 
is at Weston Point, and No. 1 is working in the 
Salford Docks. As the rapid excavating on the 
Manchester Ship Canal has eclipsed anything yet 
done, particulars of individual day’s work by 
the excavating machines are of considerable inte- 
rest and importance, especially as everything points 
to larger quantities being shifted by them during 
the coming spring. The ‘‘ Buette” (French) land- 
dredge excavator No. 1, working in the Salford 
docks, is taking out stiff clay mixed with gravel. 
Mr. Nott gives the particulars of some work- 
ing in this stuff: The number of 44-yard 
wagons filled by this machine in a day of 
94 hours, has for some time back averaged 600. 
The biggest day’s work was 713 wagons in 9} 
hours ; for this work two locomotives six-wheeled 
coupled, with 14-in. cylinders, and one locomotive 
with 12-in. cylinders, were in attendance, with a 
total of 100 wagons, the average lead to which the 
stuff was run was 14 miles, six men were engaged 
round the machine and 30 on the roads, on the tip 
40 men were employed tipping wagons, thestuff being 
sticky clay, was very bad to unload. At present 
the shoot is a fixture on tWe excavator through 
which the material is discharged into the wagons, 
and the locomotive cannot pass under it; it can 
only push the wagons under and draw them away 
again. Mr. Nott is of the opinion that if this 
shoot was altered so that a train of wagons and 
locomotives could pass right along past the machine 
and go off by a turnout, and allow another train of 
wagons to follow in at once, instead of as now 
having to wait until the road is clear, that an addi- 
tional 200 wagons could be filled at the time. 
At present the 94 hour day has given a quantity 
excavated by one machine, as about 2700 cubic yards ; 
if this could be increased as above suggested to 3500 
cubic yards it would bea marvel of rapid excavating. 
Mr. W. H. Topham, the chief agent, has expressed 
himself very favourably to us about these ex- 
cavators, his opinion being ‘‘that the trouble 
with the machine is not filling the wagons, but 
getting them away fast enough.” The foregoing 
are the actual number of wagons filled in the time. 
The quantities as given, after allowing a fair deduc- 

_ tion for all wagons not being filled to their nominal 





capacity, should represent so much solid measure- 
ment. We understand that structural - altera- 
tions have been made in the new machines to 
suit the requirements of the work ; then doubt- 
less much larger quantities will be heard of. What 
the machines require for most effective work is 
wagons of a 10-yard capacity, then there is every 
reason to believe that an output of over 4000 cubic 
yards per day of ten hours would be maintained by 
each machine. The work on the Pomona Docks, 
Manchester,* have been started, and passengers by 
the Midland Railway to and from Central Station, 
Manchester, can have an excellent view of the work. 

The following are the quantities of earthwork 
executed to November 30 : 


Cubic yards. 








Grand total executed to July 31 Jast+ 5,138,012 
Return for August. 
Rock ae des 77,700 
Soft ... 1,079,794 
—— 1,157,494 
Return for September. 
Rock oe fe ax 98,423 
Soft ... 1,152,758 
— 1,251,181 
Return for October. 
Rock a oat 112,898 
Soft ... 1,115,354 
——— 1,222,252 


The total amount of excavation up to November 
20 was 9,960,000 cubic yards. The foregoing are 
the actual figures by measurement, settled upon 
between the Canal Company and the contractors. 
It is gratifying to notice that though the weather 
has been much worse for the latter half of the 
year, the figures have steadily progressed; in 
addition to bad weather, the fact of the excavation 
getting more into hard stuff should not be over- 
looked, also that the days are now at their 
shortest. For the last six weeks, during the dark 
foggy days, there is no light until half past seven 
in the morning, and by half past four in the after- 
noon it is completely dark—this alone has a most 
detrimental effect in the rapid execution of work. 

In addition to the particulars mentioned in the 
foregoing notes of work on the canal, there are a 
thousand-and-one things not recorded; although 
interesting in themselves, these details would be 
tedious to the reader who had not actually viewed 
the work. Really, these preliminary works are in 
themselves equal to the work and the value of an 
ordinary large contract ; of these may be mentioned 
last, but by no means least, the laying of 200 miles 
of way for running the earthwork to bank and to 
spoil, and otherwise providing for the traffic of con- 
struction. Along this road the number of sets of 
points and crossings and diamond crossings laid down 
is quite bewildering. A through road—‘‘ the over- 
land route”—is now laid from end to end of the 
canal, except where interrupted by the crossing of 
the Weaver mouth, near 10 miles. The length of 
rails, laidabout the works, is greater than the distance 
of the through road from London to Manchester, 
and, what is not often seen in work of this class, 
all the material is of high quality and perfectly 
new. 





Tuer Fouuis Raitway Carriack Heater.—During last 
week and a part of this there was exhibited at St. Pancras 
Station a railway carriage for the Glasgow and South 
Western Railway, fitted with the Foulis heater. On 
page 191 of our forty-third volume we gave an account of 
this heater, which we hope to supplement in an early 
issue by an engraving. In the meantime we may briefly 
explain that the gas flame in the carriage roof is the 
source of heat, and that it is rendered available for 
warming the passengers by means of a tiny boiler above 
it, and asystem of hot water pipes connected with heaters 
below one of the seats. The difficulty which arises from 
the source of heat being at the highest point of the cir- 
culating system instead of at the lowest is got over ina 
very ingenious manner. From the top of the boiler there 
rises a tube, which opens into a small chamber, its mouth 
being closed by a light valve. When ebullition occurs, 
the water rushes up this tube, and, lifting the valve, 
escapes into the chamber above. The flow tube is con- 
nected to this chamber, and the return tube to the boiler. 
The course of the circulation is from the bottom of the 
boiler, up the rising tube, through the valve into the 
chamber, down the flow tube, into the heating appliance, 
and up the return tube to the boiler. It will be seen that 
the ebullition lifts the water from the boiler into the 
chamber above, and then the circulation is maintained 
by gravity, the descending column being longer and hotter 
than the ascending column. It is stated that the appli- 
ance will keep a carriage at 54 deg. Fahr. during winter 
weather, and that the combined cost for lighting and 
heating a compartment is one-tenth of a penny per hour. 


* Authorised dock No, 3, plan No, 2, page 274 ante. 
t See page 239 ante. 








ATKINSON GAS ENGINE AND PUMP. 


ON pages 621, 624, and 625 we illustrate a 6 horse- 
power Atkinson gas engine, partly bya perspective view 
and partly by detailed engravings (Figs. 1 to 3). We 
also illustrate the same engine combined with a pump, 
Figs. 7 to 12. Figs. 4 to 6 are indicator diagrams. 

The 6 horse-power Atkinson’s ‘‘Cycle” gas engine 
has a cylinder 9} in. in diameter. By means of the 
linkwork the piston has imparted to it four strokes 
for each revolution of the crankshaft, These strokes 
all vary in length, being as follows: Suction stroke, 
6,5, in.; compression stroke, 5in.; working stroke, 
11,5; in. ; and exhaust stroke, 12§ in. 

The cycle commences, say, at the end of the exhaust 
stroke, the piston at this time being as close to the 
end of the cylinder as is compatible with safety, thus 
driving out practically all the residuum which is still 
further cleared out by the momentum of the exhaust 
gases in the exhaust pipe dragging a little air through 
the passages and small clearance space left. From an 
economical point of view it is now pretty well under- 
stood that the total elimination of the burnt gases is a 
desirable feature, in fact engines have recently been 
made which sacrifice an entire revolution for the pur- 
pose of obtaining this desirable object. 

A short suction stroke is now made followed by a 
slightly shorter compression stroke, the difference in 
the lengths of these strokes leaving a chamber into 
which, together with the clearance spaces, the charge 
is compressed. At this time ignition takes place and 
a long working stroke is made, followed by a slightly 
longer exhausting stroke when we arrive at the com- 
pletion of the cycle, the whole being performed during 
one revolution of the crankshaft. 

It will be seen from the views on pages 621 and 624 
that this arrangement of engine lends itself to great 
simplicity of construction as well as economy. There are 
only three valves in the engine, the exhaust valve, which 
is similar to that commonly used in most gas engines, 
the suction valve which is practically a duplicate of 
the exhaust valve, and the gas governor valve, which 
is also similar to those commonly used for the same 
purpose. The exhaust valve is opened by a cam on the 
main shaft, the cam rod working a lever which opens 
the valve. The suction valve is operated in a similar 
manner. Both these valves open inwards so that any 

ressure in the cylinder tends to keep them closed. 

hey are also closed by one spring which is arranged 
between them operating through a yoke which presses 
against the ends of bridles on each of them. The gas 
governor valve is opened by the suction valve cam 
whenever the governor permits of its being so opened. 
The ignition is caused by the compression forcing a 
portion of the charge into a small tube which is closed 
at the outer end and kept red hot by means of an ex- 
ternal ‘‘ Bunsen” burner. There is no valve in con- 
nection with this ignition arrangement, the timing of 
the ignition being caused by the chimney being raised 
or lowered. As the charge is always uniform through- 
out its volume this gives a sufficiently regular ignition 
for practical purposes, and doing without a valve in 
this position gets rid of what has hitherto been the 
greatest source of trouble with gas engines. We are 
informed that several of these engines have worked 
for six months ten hours every working day without a 
valve being removed for cleaning, without the piston 
being taken out, and without a single bearing being 
adjusted. This seems coming within ssedaaitntihe dis- 
tance of the simplicity and certainty of a steam 
engine, 

The great economy of these engines is obtained 
mainly from two causes, In the first place, it will be 
seen that unlike any other gas engive, the expansion of 
the ignited charge does not end when it has reached 
the original volume of the charge, but is continued to 
any desired extent, generally about twice the original 
volume. This continued expansion adds about a third 
more work for the same consumption of gas ; its value 
is very much increased from the second main source of 
economy, which is the rapidity with which the ex- 
pansion takes place. Other gas engines expand to 
original volume during one-half of a revolution, this 
one expands to original volume during one-eighth of a 
revolution, so that work is done four times as fast. 
When it is understood that one of the greatest sources 
of loss is the passage of heat through the walls of the 
cylinder to the water jacket, it will be seen how 
necessary it is to do the work rapidly. From this 
cause the expansion line of the diagram when the ex- 
pansion has taken place as far as original volume will 
be found to be from 5 lb. to 10 lb. higher (it is gene- 
rally about 45 lb.) ; this leaves a considerable pressure 
with which to continue the expansion. The terminal 
pressure is generally about 14 lb., which gives a quiet 
exhaust and a better opportunity for the gas to be 
thoroughly consumed during the working stroke. 

In all gas engines there is a heavy initial pressure 
which in every other instance is transmitted to the 
crank-pin and main bearings. Here, however, this 
heavy pressure is transmitted directly to the long 
bearing of the vibrating link. This bearing is made the 
whole width of the engine, is lined with white metal, 
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TEN-TON LOCOMOTIVE CRANE; SWEDISH AND 
CONSTRUCTED BY 


and thus takes this heavy shock without any straining 816 yards long, the total lift of the water 171 ft. The 
and with very little friction or wear. | plant has only lately been erected, and a preliminary 

Takingan ordinary diagram from one of these engines, | run was made on Saturday, October 20, particulars of 
the pressure on the crank-pin and main bearings never | which are as follows : ‘ 
exceeds about 35 per cent. of the maximum pressure; The trial was made for five hours, the engine running 
on the piston. The work done in the cylinder during | throughout at 120 revolutions per minute, The indi- 
the early part of the expansion is also aeuaited | cator diagram (Fig. 5) was taken from the pump, from 
more gradually to the crank-pin, so there is not the | which it will be seen that its full capacity was being 
jerkiness in running so commonly associated with gas | delivered. An engine indicator diagram (fig. 4) was 
engines ; combining this with the ignition every revo- | also taken at the same time, the gas consumption being 
lution controlled by a wonderfully sensitive governor, | also taken by observing how long it took for a gas- 
the running of these engines is remarkably steady and | holder 6 ft. in diameter to fall 4ft. The engine dia- 
regular. The makers assert that when everything is| gram is by no means as full as can be taken with 
in first-rate order they will not vary more than from | “* Dowson” gas, but as the engine was only taking 96 
1 to 2 per cent. between maximum and minimum loads, | ignitions per minute the gas was reduced so as to give 
and that it is perfectly immaterial how suddenly | this diagram. Below we give the result of this pre- 
changes in the working load are made. | liminary test : 


The combined engine and pump illustrated has been | 





NORWEGIAN 


MESSRS. GRAFTON AND CO., ENGINEERS, BEDFORD. 








supplied by the British Gas Engine and Engineering | Indicated horse-power in engine seo 
Company, Limited, Albion Works, Mansfield-road, | haiti s ae pr litt yee at 
Gospel Oak, London, N.W., to the Wimborne ~ apt bel PE SRE 542 cub. ft 
Minster Water Works Company, Limited, Dorset, MES ig pi ad EP ie, sd 
the plant for which has been erected under the super- | Diwnon gas per indicated horse-power 

vision of Mr. W. J. Fletcher. the county surveyor, | in engine the “$3 a ... W8cub. ft 
who has acted as engineer to this company. The in- Equivalent in coal consumption .... L11 1b. 
stallation consists of a 6 horse-power nominal Atkin- | Dowson fos per actual horse-power in 

son’s patent ‘‘Cycle” gas engine working a double- water lifted... ase pry, gd ... 120 cub. ft 
acting pump direct, the engine being driven by Equivalent in coal consumption 1.706 1 

‘** Dowson” gas, the apparatus for which was supplied Combined efficiency of engine and wi ag 


by the Dowson Economic Gas and Power Company, 
Limited, of Westminster. Compared with the «ind 
of plant very frequently supplied for similar purposes, 
this forms a remarkably compact and_ economical 
arrangement. The engine and pump occupy a floor 
space of only 7 ft. 6 in. by 7 ft. and the gas plant 9 ft. 
Gin. square, 

The pump (Figs. 10 and 11)-is 4in. in diameter, and 





the stroke can be adjusted from 8 in, to 12in. It 
pumps from a suction reservoir placed underneath 
the engine-room floor, and delivers through a 6-in. rising 
main into a storage reservoir situated on a hill com-/| 


SUMP wi : 
When it is understood that this plant was only 
started for a couple of hours the previous day, the 
above figures are astonishing, and as the makers 
state that rapid improvement will take place in the 
working of the engine and pump, they assert that it 
is the most economical pumping plant ever erected, 
and though slightly better figures have been obtained 
from first-class compound engines of large size we feel 
inclined to agree with them, as the saving in first cost 
of machinery and buildings must also be very great. 
Although the pump was running at 120 revolutions 


manding the town of Wimborne, the rising main being | per minute, the valves (Fig. 9) worked without the 





RAILWAY. 


slightest shock. They are of very large diameter, are 
guided top and bottom, and have strong springs fitted 
to them. The loss by friction in valves and rising 
main was only .038 of a horse-power, so it is evident 
that the pump must have worked ina very satisfactory 
manner. We doubt also whether it would be pos- 
sible to attain such a high efficiency by using any 
system of geared pumps. ft will be needless to state 
that a plant of this description can be erected for very 
much less outlay than if geared pumps had been 
used ; not only would the engine and pumps have cost 
more, but also the foundations and iealidinns ; the cost 
for maintenance would also be very much increased. 

To enable the engine to be started without the load 
of the pump, there is a hye-pass from the delivery to 
the suction, a reflux valve in the delivery valve just 
beyond keeps the delivery main charged. 

e cannot but think that there must be numerous 
instances in which a plant which is so economical in 
first cost and working, could be adopted with advan- 
tage, where the cost of enormous engines, geared 
pumps, and high buildings has been prohibitory. 





TEN-TON LOCOMOTIVE CRANE, 

THE ten-ton permanent way locomotive crane, which 
we illustrate on the present page, was constructed for 
the Swedish and Norwegian Railway, by Messrs. 
Grafton and Co., of Vulean Works, Bedford, and 113, 
Cannon-street, London. It is driven by a pair of 
engines having cylinders 9in. in diameter by 12in. 
stroke, and fitted with link motion. The chain barrel 
is 1lin. in diameter and 4 ft. long between the flanges ; 
the chain is of Zin. iron, and was proved to 25 per cent, 
above the Admiralty strain. 

The slewing gear is constructed according to an 
arrangement patented by Mr. Alexander Grafton. 
The roller path and the toothed ring, or circular rack, 
are made in one piece, the anti-friction rollers te re | 
on its upper surface, while the pinion travels roun 
its circumference. This combined ring is not fastened 
to the carriage, but merely lies on a circular turned 
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YK SHIPBUILDING YARD, NEAR GLASGOW. 


AND GEORGE THOMSON, ENGINEERS, GLASGOW. 


Description, see Page 629.) 
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120-TON SHEERLEGS. 
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surface, on which it is retained against lateral motion 
by a raised ring or flange which fits its interior dia- 
meter. When the slewing pinion is rotated the ring 
remains stationary, since there is more friction be- 
tween its lower surface and the carriage than between 
its upper surface and the rollers. But should any 
shock come upon the gear, as, for instance, if the jib 
of the crane should be struck by any moving object, 
or if the engines should be suddenly reversed in the 
act of slewing, then the ring will slip on the carriage, 
and the breakage of the gear, which would otherwise 
occur, will be avoided. The carriage is mounted on 
six wrought-iron wheels with steel tyres. The boiler 
is 4 ft, in diameter and 7 ft. 6in. high. 





120-TON SHEERLEGS AT CLYDEBANK 
SHIPBUILDING YARD. 

Messrs. JAMES AND GEORGE THOMSON have con- 
structed and erected in their shipbuilding yard at 
Clydebank, near Glasgow, sheerlegs of 120 tons capa- 
city, which are probably the most powerful in the 
world. Of these we give on our two-page plate and the 
present page a plan, front and side elevations, and 
various sections showing the details, the method of con- 
struction, and the motive power. Not only have the 
sheerlegs been constructed within the establishment, 
but they have been designed by the firm and therefore 
give additional evidence of that versatility of inventive 
skill which has characterised the ships recently built 
by the firm, both in respect of design and construction. 

The legs of the sheers are constructed entirely of 
steel aie by the Siemens-Martin process, and are of the 
parabolic spindle form, the sides of the plates being 
planed and the ends turned in the lathe and butted cir- 
cumferentially with a broad strap outside and steel tee 
barsrunning their entire length inthe inside, while addi- 
tional stiffening is afforded by interlacing short lengths 
of steel angles diagonally. The length of the front 
legs, between the centres, is 138 ft., tapering from 
4 ft. lin. in diameter at the middle to 2 ft. 6in. in 
diameter at the top and 2 ft. in diameter at the bottom. 
The back leg is 180 ft. long between centres, tapering 
from 4 ft. 6 in, in diameter at centre to 2 ft. in dia- 
meter at the top and at the bottom. The sockets of 
the front legs, and the bedplates supporting them, are 
strong steel castings, the connections at the top of the 
legs being of cast iron. The back leg is run out by 
means of a screw with a nut in the crosshead of the leg. 
This screw is of mild steel 73 ft. in length. 93 in, in 
diameter outside and 84in. at the bottom of the 
thread. The forging for it, over 76 ft. long, was made 
from one ingot by the well-known firm of Messrs. John 
Brown and Co., Sheffield, and it was machined in 
Messrs. Thomson’s own workshop. An idea of the 
capacity of their engine-work plant is thus given by 
the turning and finishing complete of this enormous 





length of screw. Thescrew works in a trough-shaped 











bedplate, the sides forming guides for the croshead of 
the ee leg. At the back end of the screw the thrust 
block is fitted to take up the thrust due to the load ; at 
the forward end is a cast steel bevel wheel with 
helical teeth, geared into a pinion keyed on the crank- 
shaft of the engine. 

The engine for actuating the screw has two cylinders 
24 in. in diameter, stroke 20in., and with 40 1b. steam 
pressure runs under full load at 186 revolutions per 
minute, moving the load forward during that time 
64ft. A separate engine is employed for raising the 
load, having two cylinders 20in. in diameter, 20 in. 
stroke. Running at about 250 revolutions per minute, 
this machine can lift the total weight of 120 tons at 
the rate of 3ft. per minute. The adoption of two 
separate engines—the one for raising and lowering the 
weight, and the other for working the horizontal screw 


—enables both to be handled simultaneously, and | f 


thereby rapidly disposes of the loads. The rope used 
is of steel wire 5in. in circumference, rove through 
two large blocks, having seven pulleys in the upper 
plock and four in the under one. Two of the top 
pulleys are used for hoisting rapidly loads up to 20 
tons, 

The sheerlegs are built on a firm foundation of con- 
crete at the east side of the wet dock recently con- 
structed at the Clydebank yard, and which was 
described in ENGINEERING, vol. xlv., page 309. They 
have been constructed and built in a very short time, 
only three and a quarter months having been taken. 
They have sufficient overhang to lower a load perpen- 
dicularly 60ft. from the side of the dock, and are 
capable of lowering into position the machinery for a 
twin-screw steamer having a beam of 86ft. Since 
they were erected they have been severely tested, and 
have given every satisfaction. 
have been pretty well tried in range as well as in 
carrying power. They have already placed on board 
the boilers and the heavier parts of the machinery of 
the City of Paris, the new Inman and International 
liner, consort to the City of New York. At any state 
of the tide, and with a vessel as deep as these steamers, 


any heavy weight can be put on board, and, as at low | ba: 


water the Inman liner floats in the wet dock, opera- 
tions are carried on all day. As an instance of the 
rapidity with which the work has been done, it may 
be mentioned that in one working day three boilers, 
each weighing 80 tons, have been lowered and “set” 
in position. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—On Thursday of last week 
the price of Scotch pig-iron reached 41s. 5d. per ton cash 
as the topmost limit, the market remaining very quiet ; 
but on the following day the market was somewhat firmer, 
the price of Scotch warrants running up to 41s, 64d. per 
ton cash. Cleveland and hematiteiron showed no change 





In actual practice they | g 


in price, and in the afternoon the closing settlement 
— tch iron, 41s. 6d. per ton; Cleveland, 

. 6d.; hematite iron, 44s. 74d. The market was 
again firmer on Monday, but only a very small amount of 
business took place, as the operators seemed to prefer to 
await the ironmasters’ statistics of the make, shipment, 
&c., of pig-iron for the past year, and the extent of the 
stocks at the close of the financial year. At the close of 
the forenoon market prices showed an advance of 4d. per 
ton on Friday’s closing quotations. There was no market 
in the afternoon. Yesterday was also a blank. A large 
decrease in makers’ stocks announced this week had a 
favourable influence on the market to-day, the price of 
Scotch warrants advancing in the forenoon about 6d. 
per ton, and 2d. more in the afternoon, Up to 
42s, 2d. cash was obtained before the close, and Cleve- 
land and hematite warrants were also advanced in price. 
In the course of the past week vigorous efforts were made 
by ‘‘ bears” to bring down the market price of pig iron; 
but they were attended with only a partial amount of 
success. In respect of Scotch special brands business is 
decidedly quiet, and the current quotations for a few of 
them are—Coltness, 51s. per ton; Summerlee, 50s. 6d. ; 
Langloan, 50s. ; Calder, 50s.; Gartsherrie, 48s. 6d.—all 
No.1. There are now 75 blast furnaces in actual opera- 
tion, as compared with 85 at this time last year. At 
Carnbroe and Calder Iron Works one each was blown out 
during the week, and one has been relighted at Portland 
Works, Ayrshire. Last week’s shipments of pig iron from 
all Scotch ports amounted to 6669 tons, against 5281 tons 
in the corresponding week last year. 


Shipments of Machinery, c., Pte the Clyde.—The 
oe and colonial shipments of machinery, &c., from 
the Clyde, reported last week, included the following : 
Six locomotive engines and tenders of the value of 16,7601. 
for Bombay; machinery for Calcutta, Melbourne, 
Rangoon, &c., valued at 8300/. ; sewing machine parts, of 
the value of 2020/., for France and Calcutta; plates, 
blooms, and other steel manufactures valued at 7660/., for 
Baltimore, Boston, Melbourne, Calcutta, Bombay, New 
York, &c. ; castings, malleable iron tubes, sheets, plates, 
Ly me miscellaneous iron manufactures of the value of 

’ 


Glengarnock Iron and Steel Works.—There are now four 
blast furnaces in actual operation at Glengarnock Iron 
Works making basic pig iron, and preparations are being 
made for re-starting the steel works within the next couple 
of weeks or soon a more complete and extensive scale 
than formerly. 


Heavy Castings.—Messrs. James Donald and Son, iron- 
founders, Johnstone, have just delivered the first of four 
heavy castings, the total weight of which amounts to 
between 80 and 90 tons. The castings are for plate shear- 
ing machines, and each “check” weighs upwards of 
20 tons. The work is for Messrs. Robert » rns and Co., 
Park Grove Iron Works, Glasgow. The machine, when 
—— will cut 1} in. steel plates with a clip of 10 ft. 
at a time. 


Dundee Gas Works.—Under the guidance of Mr. John 
M‘Crae, the engineer and manager, the members of the 
Dundee Gas Commission a few days ago made an official 
inspection of the works under their control, with the view 
of affording Mr. M‘Crae an opportunity of explaining on 
the spot his system of gas-making, and specially the mode 
of purification of the gas by the admission of a small per- 
centage of atmospheric air. The works were in full opera- 
tion, the daily make of gas averaging about 4,000,000 cubic 
eet, to produce which nearly 200 tons of cannel coal have 
to be carbonised. In the boiler-house special attention 
was directed to Mr. M‘Crae’s ingenious contrivance for 
the combustion of the surplus tar to get up steam. A 
considerable amount of time was devoted to the purifying 
department, and the chief point in the explanations given 
here was that about 1 per cent. of air was admitted into 
the apparatus in order to pick up the uncondensed hydro- 
carbon vapours to form a comparatively permanent gas. 
The admission of air is found to have no effect in reducing 
the illuminating power of the gas. Much interest was 
shown by the Commissioners in the retort-house, where 
tke Siemens system of regenerative firing (improved by 
Mz. M‘Crae) was well seen. At the close of the inspec- 
tion Lord Provost Hunter, in the name of the Commis- 
siouers, expressed their gratification at the excellent con- 
dition of the works, and their thorough confidence in Mr. 
M‘Crae’s management, Treasurer Nicoll hinted that the 
finances were in a Ny satisfactory condition, and that he 
was hopeful that the Commissioners would be able to re- 
uce the price of the gas from 3s. 8d. to 3s. 6d. per 1000 
cubic feet next year—a statement which was welcomed by 
the company. 


Rapid Progress of the Forth Bridge.—Notwithstanding 
the frequent stoppage of labour in consequence of stormy 
weather, rapid an gem has been made recently at the 
Forth Bridge. th on the Queensferry and Fife sides 
y No.3 has been completed, and No. 4 commenced. As 
has been the case throughout, the work on Inchgarvie 
is behind that on either side of the river. At the south 
end of the island, however, the third bay is pretty well 
advanced, while another month will bring the north side 
as far forward. Some idea of the limited extent of work 
yet to be undertaken may be gathered from the fact that 
during the months of August, September, and October 
material was erected on the three piers at the rate of 
2000 tons per month, and that only 9000 tons are now re- 
uired to finish the work. From this it is calculated that 
should the weather not interfere, and the workshops at 
pam gra be able to cope with the demands made upon 
them, the bridge yop may be completed by the begin- 
ning of May next. In the sheds on the south side night 
ded day shifts are being constantly employed, but only 





one staff of men is found necessary on the erection. The 
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30th of October is the date fixed for the entire completion 
of the bridge, and it is confidently expected that every- 
thing will bein readiness by that time. While the bridge 
is in this forward condition, the approach railways on each 
side are also being pushed rapidly forward, large staffs of 
men being employed by the contractors, The most 
serious engineering difficulty, perhaps, which has been 
encountered in connection with the railways is between 
North Queensferry and Inverkeithing, in consequence of 
the great masses of rock which exist there. At one point 
the cutting required is so deep that it has been resolved 
to construct a tunnel. 


Progress of Glenfarg Railway Works.—Messrs. Charles 
Brand and Son, Glasgow, the contractors for the Glenfarg 
Railway, report that last Saturday morning they effected 
a passage through the Kilnockel Tannel. Boring opera- 
tions began at the commencement of the present year, 
and the tunnel now cut through is 560 yards in length. 
In a very short time a locomotive engine and wagons will 
be conveying materials from the south end of the tunnel to 
the heavy embankments between the north end and 
Bridge of Earn station. The other tunnel further to the 
south will be pierced in about a month. Together the 
two tunnels will have a length of about 1000 yards, and they 
are the key to the completion of the line, which it is con- 
fidently expected will take place before the end of the 
ensuing year. 


New Carriages for the Highland Ratlway.—Thedirectors 
of the Highland Railway Company at their last meeting 
contracted for the supply of a number of large composite 
carriages, upwards of 40 ft. in length, embracing first, 
second, and third-class compartments, and fitted with 
lavatories and luggage compartments. These carriages 
are intended for the conveyance of passengers between 
Inverness and the north to Edinburgh, Glasgow, and the 
south, without changing at Perth. It is expected that 
‘ the carriages will be ready for service on the lst of June 
next, and will prove a great convenience to through 
travellers. 


The Late Mr. M‘Millan, Dumbarton.—Yesterday ata 
meeting of the Dumbarton Harbour Board, Mr. John 
M‘Millan, shipbuilder, was elected interim member, in 
room of the late Mr. John M‘Millan, Jun., his aon. The 
chairman, Mr. Walter Brock, made a touching allusion 
to the loss which the Board had sustained by the death 
of that gentleman. 


Ventilation of the Glasgow Underground Railway.—It 
was reported at the last meeting of the Town Council of 
Glasgow that the Magistrates’ Committee had received a 
letter from Mr, Walker, the manager of the North 
British palmer Company, stating, with respect to the 
ventilation of the Underground Railway, that the matter 
was engaging the serious attention of the directors, and 
that he hoped to be able to write definitely shortly. 
Great inconvenience is experienced by passengers at 
Charing Cross Station, in consequence of the immense 
preenee of steam and smoke which emerge from the 
tunnel. 


Trade at Ayr Harbour for the Year.—Notwithstanding 

the general depression, the trade for the year at Ayr Har- 
bour has been comparatively brisk, and shows an advance 
upon that of any former year. There were shipped 
400,000 tons of coal, being an increase of 6000 tons as com- 
pared with last year; 16,635 tons of pig iron, and 2232 
tons of bar plate and iron ore. But for a restricted out- 
pe on the part of the miners, the coal shipments would 
1ave been much larger. Messrs. M‘Knight and Co. were 
unusually busy during the year. They launched four 
steamers of 1806 tons, and have qn hand four more of 4556 
tons, and 4000 horse-power. The vessels built were Rose 
and Alexandra, tugs; Tighnamara, yacht ; and Dunmore, 
steamer. At the docks the coal, which is hauled in by 
capstans, is shipped by hydraulic hoists, The trustees 
are erecting steam capstans at the harbour to do the 
haulage, which is at present done by horses. As there is 
now 22 ft, of water, vessels of 2000 tons and upwards can 
come and are coming to the port. 


Messrs. Caird and Co., Greenock.—The partners of this 
old-established firm have just converted it into a private 
limited liability company. All the capital has been taken 
up by the family of the late Mr. J. T. Caird. Mr. Patrick 
Caird, who was the managing partner during the latter 
years of his father, will te the managing director and 
chairman of the new company. It is now almost half a 
century since there was a change in the co-partnery in the 
firm of Messrs, Caird and Co,, but during the many years 
of its existence it has never passed out of the name of the 
family, whose traditions are identified with the history of 
shipbuilding and marine engineering, not only on the 
Clyde, but over the whcle maritime world. 





NOTES FROM THE SOUTH-WEST. 


Abercarn.—An old colliery known as No. 1 Pit, Aber- 
earn, is about to be restarted, after being shut down for a 
censiderable time. The colliery'is the property of the 
Abercarn Coal Company. ; 


Safety Lamp Experiments.—A considerable number of 
colliery officials and workmen met at the lamp-room of 
the Cymmer Colliery on Friday, in response to an invita- 
tion from the manager (Mr. J. Griffiths), for the purpose 
of witnessing some experiments to test the question at 
issue between the Government inspectors on the one hand 
and the employers and workmen combined on the other, as 
to the nature of the shielded lamp which shall be used in 
collieries in accordance with the requirements of the 
Mines Regulation Act. Four lamps were put to the test 
with varying results, but, inasmuch as there was no 


workings), the preparations not having been concluded 
in time, the experiments were not regarded as finally 
settling the matter, and it was decided to conduct similar 
trials elsewhere by arrangement. 


Drainage Apparatus.—Mr. G. H. Lock, inspector of 
works under the Cardiff Corporation, has patented a fresh 
air inlet for drains. The object of the apparatus is to 
prevent any back draught. When a drain is used a talc 
valve in the inlet closes, thus preventing the escape of 
sewer gas. This valve remains closed till the pressure 
upon it is removed, when it opens automatically for the 
entrance of air. The box containing the valve has a per- 
forated lid or cap. 


Barry Dock Railway.—On Thursday the first train was 
run on the new line from Cogan to Barry Dock. Barry 
Dock was reached in good time, the approach to the 
station for half a mile being continuously laid with fog 
signals. Along the whole line and in the districts ad- 
jacent a general holiday was observed, and bunting was 
freely displayed. The stations on the line—constructed 
by Messrs. C. Shepherd and Son, Limited, Cardiff—are 
rapidly approaching completion. 

Curdiff.—The shipments of coal, coke, and patent fuel, 
foreign and coastwise, for the eleven months of 1888, 
reached 9,120,770 tons. The shipments for December are 
estimated at 821,000 tons. In addition 1,450,000 tons of 
coal have been shipped for bunkers, making a total of 
11,390,000 tons. The shipments for 1887 were 10,211,448 
tons, and for 1886, 9,244,340 tons, so that the shipments 
for 1888 will, with every probability, exceed those of last 
year by 11 per cent. 


State of Trade.—There has been no great amount doing 
in steam coal at Cardiff during the last few days, the 
Christmas holidays necessarily checking business. The 
best steam coal has made 13s. ; secondary ditto, 11s, 9d. 
to 12s. ; and best Monmouthshire, 11s. 3d. perton. House 
coal has showa little change at Cardiff. The demand for 
patent fuel has been fairly brisk. Spanish iron ore has 
also been in good demand. The shipments of iron and 
steel from Cardiff during the last few days have not been 
large, but the tone of business has at the same time been 
good. Heavy section steel rails have made 4/. 10s, to 
4/. 12s. 6d. ; and light section ditto, 4/. 17s. 6d. to 51. 5s. 
per ton, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Owing to the holidays no 
business of any importance is being transacted at present, 
Holders are not anxious to sell for prompt delivery at the 
rates recently quoted, but prefer kaeping their iron until 
next year, when it is generally believed prices will im- 
prove. Merchants as arule quote 33s, 9d. for No. 3 
Cleveland pig iron, but a few small lots have changed 
hands at a trifle below this figure, while makers’ quo- 
tations are a little higher. The finished iron trade is 
very brisk and many of the mills and forges are working 
right through Christmas week. Seldom are operations so 
brisk at Christmas time as they are this year. Grey 
forge is kept at 32s.9d. per ton. Stocks are decreasing 
satisfactorily, and shipments are exceedingly good. Prices 
of finished iron are steady and are stiffer for bars than for 
plates. Quotations are—common bars 5/. 2s. 6d. ; best best 
bars 5/. 12s. 6d. ; ships plates 5/. 10s. ; ship angles 5/. 2s. 
6d. ; and boiler plates 6/. 10s., all less 24 per cent. For 
heavy steel rails 4/. f.o.b. is quoted, but less is being 
taken. Steel ship plates are 6/. 15s. and angles 61, 2s. 6d. 
Prospects altogether in the Cleveland iron trade are very 
encouraging, and persons interested in the industries of 
the district are sanguine of good trade next year. 


Engineering and Shipbuilding.—All the branches of 
engineering are particularly well employed, and fresh 
orders continue to come to hand in a satisfactory manner. 
The marine engine louilders are pressed for delivery and 
are turning out an incredible amount of work. Ship- 
builders are as actively employed as ever, and will be kept 
going in full swing for many months to come. Since our 
last notice several very fine iron and steel steamers have 
been launched on the northern rivers, and a few recently 
completed vessels have proceeded tosea. During the past 
few months prices of all kinds of shipbuilding material 
have risen a ¢00d deal, and orders for vessels cannot now 
be placed except at considerably higher rates than the 
could some little while ago. There is nothing fresh with 
regard to the reported agitation for an advance of 124 Bnd 
cent, in wages amongst the operative shipbuilders. The 
new yard at Middlesbrough recently opened by Messrs. 
Raylton, Dixon, and Co., is now in full swing. Several 
large vessels are on the stocks at that establishment, and 
a large number of men are now employed there. 


The Coal and Coke Trades.—There is practically no 
alteration in the coal and coke trades. All kinds of fuel 
are in very good demand, and prices are tending upwards. 
Buyers are now anxious to secure contracts for next year. 
Prospects are good. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Manufacture of Heavy Ordnance.—Messrs. Vickers, 
Sons, and Co. (Limited), are making important enlarge- 
ments of their premises for the production of guns and 
heavy work. They are extending their heavy machine 
shop by about 180ft., making the shop when complete 
550 ft. long and 50ft. wide. At present they are engaged 
in producing the forgings for ordnance in hand—con- 
sisting of twenty-one guns, 12in., 10in., and 9in, Messrs. 
T. Firth and Son (Limited), are also considerably extend- 





meter to gauge the gas (which came from the colliery 





ing their works, the company having determined to add 


a forging press to their other appliances for the produc- 
tion of war and other material. It will thus be seen that 
this important industry is prosperous. 


Advance in the Price of Steam Coal.—The colliery pro- 
prietors of South Yorkshire have held a meeting and de- 
cided to advance the price of hard or steam coal 15 to 20 
per cent. This is equivalent to an advance of 10d. to ls. 
per ton, to take effect from January Ist. The railway 
companies’ contracts are just expiring, and this resolution 
will affect them seriously and the Humber trade. 


A Marine Contract.—Messrs. Vickers, Sons, and Co. 
(Limited) have just completed and shipped the shafts, 
cranks, — shafting, and other steelwork for the 
largest warship in the world—the Sardigna, for the 
Italian navy. 


New Railway Station at Dewsbury.—The new station 
which the London and North-Western Railway Company 
are constructing at Dewsbury will be completed in the 
course of a few weeks. The new platforms are about 200 
yards long and 20ft. wide. The cost of the work will be 
about 20,000/. ‘ 


Iron, Steel, and Heavy Trades.—The contractor of the 
Manchester Ship Canal has just given outorderstoanumber 
of Leeds firms for small locomotives similar to those which 
were made there ashort time ago. The demand for iron and 
steel isincreasing throughout South Yorkshire, bars, sheets, 
and hoops being heavily ordered forward, and the holidays 
will consequently be shorter than usual. It is generally 
believed that there will be still further advances in the 
price of iron and steel early in the new year, especially 
with the increased price of coal. The prospect of a further 
pete increase in prices is causing some speculation, but 
the bulk of the work on hand is for genuine requirements. 
Throughout the engineering trades business is reported as 
improving. Only one of the three Siemens furnaces has 
been got into working order, but the completed plant will 
be in operation early next year. It will thus be seen that 
the outlook for next year is a bright one. 


Local Bills in Parliament.—The Bill for the re-incor- 
poration of the Sheffield and South Yorkshire Navigation 
Company for providing and working an improved water 
communication between Sheffield, Rotherham, Doncaster, 
and the South Yorkshire coalfield and the sea, has just 
been deposited in the Private Bill Office of the House of 
Commons. The capital of the company is to be 1,500,000/., 
with borrowing powers of 375,000/. Power is asked to 
pay interest out of capital during construction. The 
Kingston-upon-Hull Dock Company is also promoting a 
Bill to enable it to lease or sell its undertaking to the 
North-Eastern Railway Company, and to authorise the 
latter company or the Hull, Barnsley, and West Riding 
Junction Railway and Dock Company to enter into work- 
ing agreements with it. Certain works are also proposed, 
and for these power is asked to raise 140,000/. further 
capital. 


LAUNCHES AND TRIAL TRIPS. 

On Thursday, December 20, 1888, Messrs. Edward 
Withy and Co. launched from their yard at Hartlepool a 
large steel screw steamer named the Kennett, and built to 
the order of Mr. George Steel, of West Hartlepool, for 
Messrs. Steel, Young, and Co.,of London. Thisis the 162nd 
vessel on the builder’s books, and is the thirtieth built in 
the Hartlepools for the same owners; twenty-seven of 
these have been built by Messrs. Edward Withy and Co. 
The vessel measures upwards of 270 ft. in length, and has 
a large deadweight capacity. She will be fitted with 
triple-expansion engines by Messrs. T, Richardson and 
Sons, of Hartlepool. 








The fine passenger steamer Valencia, now called the 
Gaw Quan-Sia, and formerly the Walmer Castle, of the 
Donald Currie Castle Line, has been for some months 
past at West Hartlepool for the purpose of having her old 
compound engines and four boilers entirely removed and 
replaced by a set of the Central Marine Engineering 
Company’s triple-expansion engines and steel boilers, 
carrying 160 lb. working preasure, and including one of 
their special make of propellers. The speed on her trial 
trip was tested by making several runs between fixed buoys 
in the bay between Hartlepool and the mouth of the Tees 
of known distance apart, when it was found that with the 
engines opened fully out, and making eighty-six revolu- 
tions per minute, a mean speed was attained of a little 
over 124 knots per hour; the indicated horse-power 
developed being 1104, which is 150 horse-power above the 
contract stipulation. Although this increased power was 
produced, an ample supply of steam was maintained 
throughout at full boiler pressure. 


The second of the two paddle-wheel ferry boats for 
North Woolwich was successfully launched from the yard 
of Messrs. R. and H. Green, Blackwall, on Thursday, 
December 20. The vessel is built for the Metropolitan 
Board of Works for the new free ferry now in course of 
construction at Woolwich. The hull is of steel with longi- 
tudinal bulkheads, a swell as water-tight transverse bulk- 
heads, and is double-ended. The engines and boiler are 
by Messrs. G. Penn and Sons, of Greenwich. 


Messrs. Fleming and Ferguson, shipbuilders and engi- 
neers, Paisley, launched, on the 21st inst., the third of a 
fleet of dredgers, which they have constructed for the 
Corporation of Preston, to be used in the deepening of 
the River Ribble. These dredges are 170 ft. long by 
40 ft. beam, and are said to be the most powerful dredgers 
afloat in this country. The machinery and gearing 
throughout is made of crucible cast steel. Each bucket 
has a capacity of 23 cwt., and the machine is capable of 





raising 1000 tons per hour from a depth of 35 ft. 
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MISCELLANEA. 

Tr is stated that important beds of coal have just been 
discovered in the Crimea, only 37 miles from Sebastopol. 
The seams are said to be 4 ft. to5 ft. thick, and be of excel- 
lent quality. 

The Austrian Government are experimenting with alu- 
minium bronze with a view to adopting it for gun barrels, 
for which it offers the great advantage of not rusting 
when exposed to wet. 


The Pottery Gazette says the following is a good cement 
for sticking porcelain to glass: Starch 60 parts, finely 
powdered chalk 100 parts, mix thoroughly with equal 
parts of water and alcohol, and add 30 parts of Venice 
turpentine. 


The line between Tounghoo and Mandalay, Burmah, 
is now nearly finished, only thirteen miles of track being 
still unlaid. The chief engineering difficulty encoun- 
tered has been the bridging of the Suithay River. The 
line will be opened for traffic on February 15, 1889. 


The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending December 16, 
amounted, on 16,008} miles, to 1,202,708/., and for the 
corresponding period of 1887, on 15,907} miles, to 
1,150,785/., an increase of 101 miles, or 0.6 per cent., and 
an increase of 51,923/., or 4.5 per cent. 


Messrs. Goolden and Trotter have go to connect 
the search lights of war vessels with the sights of the 
quick-firing guns in such a way that when the light is 
bearing on an object the gun is also. In this way they ex- 
pect to save time when every minute is of importance, as 
it is during the approach of a hostile torpedo boat. 


Captain Zalinski, the improver of the pneumatic dyna- 
mite gun, has been in consultation with the United States 
authorities respecting the procurement of pneumatic 
dynamite guns for coast defence. The current army 
Appropriation Bill authorises the expenditure of 400,000 
dols. in the purchase of these weapons. Some of these 
guns will be placed in New York harbour. 


It is stated that a contract was signed between the 
Treasury and the Submarine Telegraph Company last 
week, prolonging the agreement at present existing, by 
which all messages from France, Belgium, and Germany 
pass through the hands of the Submarine Telegraph Com- 
pany until March 31, 1889. The agreement would other- 
wise have expired on December 31. 


Mr. Bruce Warren, the chemist to the Silvertown India- 
Rubber Company, has discovered that the resistance of 
arachide oil varies very rapidly with the temperature of 
theoil. Placing two electrodes ina test tube of this sub- 
stance and passing acurrent, the galvanometer showed a 
change, on simply placing the hand on the tube. In short, 
s0 sensitive is it to changes of temperature that minute 
fractions of a degree can be detected. 


Mr. John Heald, the proprietor of a machine’ factory 
at Crockett, California, states, as the result of numerous 
experiments, that ironwork is protected from rusting far 
more efficiently by using a paint made with turpentine, 
instead of linseed oil. The paint, for which white lead is 
preferred, should be ground very fine, and if this is done 
the surface may be painted over afterwards with ordinary 
paint, without any scaling occurring. 


The Canadian Supreme Court at Ottawa on Saturday 
last, in the Canadian Pacific Railway crossing dispute, 
decided unanimously that the province of Manitoba had 
a right to charter the Portage Extension of the Red River 
Valley Railroad, including the right to cross the Pembina 
branch of the Canadian Pacific Railway free of all Do- 
mivion control save as to the plans of the crossing. This 
upholds Manitoba in her view of the subject. 


The example of England in the matter of magazine 
rifles is being followed by Austria, Germany, and Italy, 
who are all adopting the Lee principle. England has 
adopted a movable magazine, but the other countries are 
using rifles with fixed magazines, which Mr. Edward 
Palliser states in a letter to the Zimes to be much less 
advantageous. The inventor of the arm, Mr. Lee, is a 
Scotchman by birth, and not an American as is generally 
supposed, 


M. Lucien Brieli¢é has devised a form of erg meter 
which is being tested at the Edison Central Station at 
the Palais-Royal, Paris. The principle on which it is 
constructed consists in summing up automatically the in- 
dications of a volt meter, taken at definite intervals of 
time. The counter has five principal organs: an electro- 
magnet measuring the watts, 2nd an electrometer to work 
the apparatus, 3rd _a moderator to control its movements, 
4th a clock which determines the intervals at which read- 
ings are taken, and lastly a summator for adding up these 
readings. 


Two monster Russian guns were sent last week to Sebas- 
topol for the purpose of being placed in the new ironclad 
Sinope, and although some of the details must be inaccu- 
rate, the official description is too interesting to be 
ignored. They are 12 in. pieces, weighing 50 tons, and 
throwing projectiles of nearly half a ton. The powder 
charge is 270 1b., and the initial velocity 3000 metres, 
while the distance of the cannon’s ranges is said to be 
20 versts, or over 13 miles. As a consequence the fire of 
the guns can only be directed by the map, the object fired 
at being out of sight. Two men, however, suffice for 
each gun, as they are worked by hydraulic machinery. 


The Austrian Handels-Museum gives the following in- 
teresting figures respecting the position of British cotton 
manufacturers as compared with that of the rest of the 
world. The figures relate to 1887. The number of spindles 
in England is 42,740,000 ; in the rest of Europe, 23,180,000 ; 
in America, 13,500,000; in India, 2,420,000; total, 





81,840,000. The quantity of cotton consumed is in Eng- 
land, 1,514,521, lb. weight ; in the rest of Europe, 
1,459,119,000 Ib. ; in America, 944,758,000 lb. ; in India, 
300,000,000 lb. ‘Thus England has more than half the 
spindles in the world and uses more than half the cotton 
worked by them, while English spinning is unrivalled in 
the excellence of its production and in the cheapness of its 
price. 

M. Fortin has recently described a new bichromate 
battery constructed as follows: It is made of a number 
of rectangular cells of 4in. wide by 0.7 in. deep placed 
one above the other. The bottom of each cell is pierced 
with three holes in which are fixed small carbon rods 
which project slightly above the surface of the cell. The 
zinc plate which forms the negative element, rests on these, 
and itself supports three fragments of india-rubber which 
separate it frora the positive element, a piate of hard 
carbon. The inventor states that ten of these cells will 
drive a glow lamp of 94 candle-power for ten hours. The 
exciting fluid is made by dissolving 11b. of bichromate of 
sodium in a gallon of water, to which has been added 1 Ib. 
of commercial sulphuric acid. 

Probably the heaviest works in the matter of river 
training now going on are those in connection with the 
Yellow River, China. The gap in its banks through 
which the river has broken is 400 ft. wide, and the water 
is pouring through at the rate of eight or nine miles an 
hour in a stream 100ft. deep. The flow is nearly at right 
angles to its former course. A bank 40ft. to 50ft. wide 
is being run along the banks of the stream, constructed of 
interposed layers of stalks and sand. Thousandsof bricks 


are also being manufactured for the work. It is curious] g 


to note that the old bed of the river is 20ft. above the 
surrounding country, and is now the only part secure from 
inundation. A similar state of things has often been 
observed in India, where the level shows the rivers fre- 
quently occupy the highest part of a whole valley. 


The South-Eastern Railway Company are making pre- 
parations for putting in hand at an early date another 
section of the work of extending their line from Strood on 
the North Kent branch to Rochester and Chatham. A 
bridge has already been built across the Medway at a cost 
of over 30,0007. The military authorities attach consider- 
able importance to the extension, asit will place Chatham, 
with its gun wharf and army and military establishments, 
in direct communication with Woolwich. The company 
have encountered a good many difficulties in planning 
their line, more especially because of the unavoidable 
interference with the goods station and yard of the 
London, Chatham, and Dover Railway Company. The 
Rochester authorities have also raised objections to the 
plans of the company on the strength of a report by Sir 
A. M. Rendel, but the engineers to the company believe 
they can disarm this opposition. 


A monster blast took place on Thuraday, the 13th 
inst., at Furnace Granite Quarry, Lochfyne Side, of 
which Messrs. Sim and Co., granite merchants, of 
Glasgow, are the lessees under the Duke of Argyll. The 
mine was bored through the solid rock at a height of 
45 ft. above the quarry floor. The passage reached a 
chamber, in which there were denealecd upwards of 5 tons 
of gunpowder. The chamber measured 7 ft. in length, 
5 ft. in breadth, and 5 ft. in height. The whole length of 
the bored rock measured 114 ft., and the height of the 
rock resting immediately above the chamber was 150 ft. 
The blast was successfully exploded by means of an 
electric battery manipulated by Mr. John Gardiner, 
engineer at the quarry, when about 75,000 tons of granite 
of fairly good qe were displaced. The blast was in 
all respects a thorough success. 


We are informed that the conversion into a limited lia- 
bility ——— of the old-established businesses at West 
Hartlepool carried on by Messrs. W. Gray and Company, 
will take effect from the 1st January next. The new com- 
pany will take over the two extensive building yards and 
graving docks at West Hartlepool, together with the large 
new central shipyard just opened. and with this will be 
combined the business of the Central Marine Engineering 
Company. The company will be entirely a private one, 
consisting of the present members of the firms only, with 
their respective managers, who are thus admitted to the 
firm, and no shares will be offered to the public. The 
business will be carried on precisely as heretofore, except 
under their new name and condition. The capital of the 
company will be 350,000/., and the members will be 
Mr. W. Gray, chairman and governing director ; Matthew 
Gray, managing director; W. Creswell Gray, G. H. 
Baines, George Jones, Thomas Mudd, and R. W. Brydon, 
who will also be the secretary of the company. 


The Director-General of Indian Railways has issued his 
report for 1887-8, containing much interesting informa- 
tion. The chapter on fuel consumption and supply again 
indicates progress in the consumption of native instead of 
imported fuel. The quantity of English coal consumed 
on the Indian railways declined from 240,063 tons in 1886 
to 212,529 tons in 1887, while the consumption of Indian 
coal increased from 460,948 tons in the former year to 
479,210 tons in the latter. It is also stated that trial pits 
are being sunk in the Rampoor coalfield, in order more 
accurately to test the quality of the supplies which will 
be pon | up by the Bengal-Nagpur‘Railway. Excellent 
coal now finds its way to Calcutta from the Makum fields, 
which have been leased to the Assam Railway and Trading 
Company. Coal has been found also in the Kali Valley, 
on the Chindwin, in Upper Burmah. The development 
of the Singarenia coalfields—a matter of much interest to 
the shareholders in the Deccan Company—has been 
retarded by deficiency of labour, the men finding employ- 
ment on the railway works. About 60 tons Co day are, 
however, now being raised from the pits, and the results 
obtained from the coal on the Nizam’s State Railway are 





said to compare favourably with those obtained from 
English coal under similar conditions on the Great Indian 
Peninsula Railway. 


In consequence of the interruptions of telegraphic com- 
munication with Australia, owing to volcanic eruptions 
and other causes, the Eastern Extension Telegraph Com- 
pany have determined to lay a third cable from Banjoe- 
wangie to a point in Western Australia, probably some- 
where near Beagle Bay. The length of the new cable 
will be over 1000 miles. The Telegraph Construction 
Company are working night and day loading this cable 
into their ship, the Seine, which is to leave the Thames on 
Wednesday next to lay the cable. Mr. C. Riddle is the 
engineer in charge, and Mr. Thomas Clark is the elec- 
trician in chief. The Eastern Extension Company believe 
that when this cable is laid the chances of any breakdown 
in telegraphic communication with Australia will be very 
remote, and that they will be in a position to meet the 
competition of a new company which intends laying 
cables to Australia vid the Pacific. Another great cable 
of 700 miles is now being made by the Silvertown Com- 

any, for connecting Loando with Mossemedes on the 
West Coast of Africa, while the Telegraph Construction 
Company are making a cable of 1500 miles to connect 
Mossemedes with Cape Town. This work will be com- 
pleted in March next, and thus there will be two tele- 
graphic routes to South Africa, one vid the East and the 
other vid the West Coast—an important boon in the event 
of -— grave crisis again arising in that quarter of the 
world. 


The report from Mr. Fairchild, secretary to the United 
tates Treasury, lately laid before Congress, states that 
on November 1, 1888, there were stored in the Treasury 
223,209,020 dols. (44,641,804/.) in gold coins; and 
249,979,440 dols. (49,995,888/.) in silver coins ; 24,088,769 
dols. (4,817,753/.) in small silver coins; 36,813,320 dois. 
(7,362,664/.) in Treasury notes ; 4,167,954 dols. (833,590/.) 
in United States National Bank notes ; 108,479,213 dols, 
(21,695,842/.) in gold bullion; 4,369,972 dols. (873,994/.) 
in silver bullion ; 6,189,142 dols. (1,237,828/.) in ** trade 
dollars” withdrawn from circulation—being a total of 
657,296,830 dols. (131,459,362/.) actually in the Treasury 
vaults. The gold coinage in circulation within the United 
States on November, 1, 1888, amounted to 380,016,817 
dole. (76,003,363/.); the silver coinage to 59,801,350 
dols. (11,960,270/.) in larger coins, and to 52,571,712 
dols. (10,514,342/.) in small silver coins; 140,613,658 
dols. (28,122,781/.) in gold certificates ; 229,783,152 dols. 
(45,956,630/.) in silver certificates; 309,867,696 dols. 
(61,973,5391.) in Treasury notes, and 235,217,283 dols. 
(47,043,456/.) in United States National Bank notes— 
being a total of 1,407,871,668 dols., or 241,574,333/. ap- 
proximately. The gold and silver certificates here men- 
tioned are covered by coin or bullion of equivalent value 
lodged in the Treasury. The number of immigrants 
entering the United States during the fiscal year ended 
on June 1, 1888, was 567,510 ; of whom, however, 20,600 
were only visitors who did not purpose making a per- 
manent residence in the States. 


The discharge of water from artesian wells has for 
many years been employed as a motive power in France. 
In the city of Tours there is an artesian wel] which drives 
a hydraulic wheel 7 metres in diameter, and works the 
machinery of a silk factory. At Grenelle the heat of 
the water issuing from a deep well is utilised in warming 
buildings. A project is now before a Commission of the 
Municipal Council of Paris, having for its aim the utilisa- 
tion of the power obtainable from the new artesian 
wellin the Place Hébert, at La Chapelle. There are 
now three important artesian wells in the Paris basin ; 
that of Grenelle being the oldest, and that at Passy the 
most productive. The new La Chapelle well is, however, 
situated in an industrial quarter of the 18th arrondisse- 
ment, and is thus well adapted for the experiment of 
peg gee. motive power. Besides these there are a numi- 

er of private artesian wells in Paris belonging to manu- 
facturers. The La Chapelle well was finished in March 
Jast, having been begun twenty-four years ago. It 
reaches a depth of 720 metres, and the water, left to 
itself, rises to a height of 35 metres above the mouth. 
It furnishes 6000 cubic metres of water in twenty- 
four hours. The proposal is to utilise the power fur- 
nished by the well in generating and distributing 
electricity for lighting and motive purposes. One 
object mentioned is the lighting of the park of the 
Buttes Chaumont, which is situated near the well. Be- 
fore now electricity has been generated in this manner. 
At Ponce de Leon, in Florida, there is an hotel having a 
powerful artesian well, which drives a turbine-wheel and 
dynamo, thus generating the current necessary to light 
the building and its grounds. At Yankton, in Dakota, 
there is a flowing well which drives the dynamos of an 
electric light company. The well is 600 ft. deep and the 
water on issuing from it is conducted to a reservoir placed 
30 ft. above the turbide which actuates the dynamos, 





Rarsine GEAR FOR PEnpuLuM Hypro-Extractors.— 
Messrs. Manlove, Alliott, and Co., Limited, of Notting- 
ham, have introduced a raising gear for pendulum hydro- 
extractors. In these machines the engine is connected to 
the casing, and the whole is suspended on rods, allowing 
freedom of motion. A pit is usually made in the floor to 
allow a workman to gain access to the engine, and when 
this is impossible the engine is very often neglected, and 
the whole apparatus must be turned on to its side to 
expose it. According to the new arrangement the sus- 
pension rods are screwed for their whole lengths, and the 
vibrating joints at the foot of the pan form nuts fitting 
these screws. A square at the top of each screw and a 
ratchet lever enable the screws to be turned and the ex- 
tractor to be raised sufficiently for a man to go comfort- 
ably underneath it. 
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THE ERECTION OF THE ROOF OF OLYMPIA. 
(For Description, see Page 640.) 
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PORT AND HARBOUR DEFENCE. 

THE naval manceuvres of last summer having 
impressed on the consciousness of the governing 
powers of this country a perfectly obvious fact—to 
wit, the defencelessness of our ports and harbours 
—it became necessary that something should be 
done. The call for action was more imperative as 
the public at large also became aware of the state 
of affairs at the same time ; indeed, some censorious 
persons have said it was only this latter fact that 





created the necessity for action at all. For a time 
it was hoped by the old Parliamentary hands of the 
Government that the incidents of the manceuvres 
would soon be forgotten, or at any rate the obvious 
moral they embodied would be overlooked. For 
once, however, the experts in parliamentarianism 
(i.e., the ism of the parliamentarian) overrated the 
blindness of demos, and, no Whitechapel mystery 
or sensational divorce case arising at the time to fill 
thecolumnsof thenewspapers, there was so much talk 
about ‘‘The Defencelessness of the Empire” and 
‘*The Country in Danger,” that eventually it was 
yey gE by the authorities something must be 
one. 

The necessity for action having been thus forced 
on the ruling powers, the next question naturally 
was how to make the greatest show with the least 
injury to the budget, and therefore, of course, with 
the least jeopardy to the prospects of the Parlia- 
mentarians in power. No doubt many schemes were 
discussed, but of that we have no certain know- 
ledge ; the only thing we do know is that it was 
finally determined to work the volunteer principle 
again. The volunteer system, when it can 
successfully operated, is by far the cheapest and 
most popular means for damming the current of 
indignation which periodically arises in this country 
when the .nhabitants awake to the inadequate pro- 
vision made for its defence. It affords a hobby to 
a vast number of young men in the military 
exercises and a source of amusement to perhaps an 
equal number of young women in looking on; it 
adds to the social dignity of a great many stock- 
brokers, lawyers, haberdashers, and City merchants, 
by making them in some sort military officers ; at 
any rate they hold a commission and can have 
captain, colonel, or major put on their visiting cards ; 
it enables the country to pat itself on the back 
and say, ‘‘ What a splendid set of fellows we 
are!” a thing the country is very fond of 
doing ; but, above all, it is cheap; it really costs 
next to nothing. Of course the volunteer system 
has done a vast deal for England, and, so long as 
we do not go to war, can work for nothing but 
good. Itisa part of that athletic revival which 
has so strongly manifested itself during the last 
twenty-five years, and which came so opportunely 
just as our advancing civilisation was turning such 
vast numbers of the hardy, or outdoor population, 
into sedentary or indoor people. From this point 
of view volunteering stands on just the same plat- 
form as football, rowing, and cricket; it has made 
real men out of what would otherwise have been 
creatures of very questionable fibre. After all real 
men are still the raw material from which armies 
are made, in spite of all science has done, although 
there is no telling how far the Maxim automatic 
principle of fighting may be carried in the future. 

‘*But surely,” it will be said, ‘‘the military 
training the men receive, the drills, the rifle prac- 
tice, and the marchings out are of use; they go 
some way, at least, towards making the men 
soldiers.” That is very true, and it may even be 
said that a few volunteers have gone so far as to 


6 | have become almost as good as the real article, and 
636 | that the majority of them have made some advance 


towards becoming soldiers. So far there isa distinct 
gain, but the danger is that we are apt to place too 
much reliance in the “‘ citizen army.” A frail staff 
may be better than none at all, if we recognise its 
weakness ; but if a man has to cross a rapid stream 
or rough mountain pass, it is better he should have 
no staff at all than put reliance in a support which 
would break under the burden put upon it ; better 
to know one’s weakness, and if needs be go down 
on hands and knees when one can no longer walk 
unsupported. 

The weakness of the volunteers is of course want 
of officers. So far as the men are concerned the 
raw material is the best in the country ; but how 
it isto be expected that the worthy City merchants, 
lawyers, and stock-brokers aforesaid are to master 
the intricacies of another profession, especially in 
these days of fierce competition, is beyond our com- 
prehension to determine. It is certain that if we 
were ever in such a position as to need to call on 
the volunteers the army could spare no officers, 
and without officers even the best soldiers are but 
an armed crowd. There is a sort of idea rife in the 
country that ‘British pluck” would pull the 
volunteers through, that Englishmen fighting for 
their hearths and homes would never surre* ier, 
&c., &c., and we are told to look to America and 
elsewhere ; how armies have appeared when the 
call for them has arisen, With regard to America, 





what is said is very true, but it must be remem- 
bered that both sides stood on the same footing ; 
and it may be added, moreover, that nearly every 
commander who distinguished himself during the 
civil war was a trained professional soldier. We do 
not call to mind a single exception. With regard 
to British pluck, it has done marvels in time 
past, and will again, and before imperfect troops it 
would be irresistible. But against such combina- 
tions as the Germans opposed to the French during 
the last war, our volunteers, as at present con- 
stituted, would be as helpless as a valiant blue- 
bottle in a spider’s web. 

Our military experts know this, but they are not 
able to say much because their utterances are set 
down to professional jealousy ; the governing powers 
know it too, but they hold their tongues because the 
volunteers are so cheap; and they would rather 
depend on alternate courses of swagger and humble 
pie to keep the country out of war than risk their 
places by asking for more money. A large section 
of the public is half conscious of the case too, but 
then people prefer to keep their eyes shut, living 
in a fool’s paradise, trusting to chance rather than 
face the unpleasant alternative of more taxes. 

We have been led into pointing out these weak 
places in the volunteer system because of the effort, 
to which we have referred, that is being made on 
the part of the Government to extend the system 
and to make such extension stand instead of legiti- 
mate means of defence. Admiral Sir Vesey Hamil- 
ton and General Sir Lothian Nicholson were sent 
last summer on a mission to five of the chief ports 
of the country, viz., the Clyde, the Forth, the 
Mersey, the Tees, and the Tyne, and a very dis- 
tasteful mission we should imagine they found it. 
However, they did their duty thoroughly, and the 
result was that committees of the leading local 
people, or those most interested in the matter, were 
formed. «nd the whole thing appeared, from the 
official ;» int of view, to be in excellent training. So 
promising did the scheme appear that Lord George 
Hamilton, when he visited Glasgow on October 10 
last, referred to it in the following terms: ‘‘ The 
third branch of the work to which we should have 
to give our attention is the establishment of local 
defences at the commercial ports and trade centres. 
Well, gentlemen, you have recently met in con- 
ference representatives both of the War Office and 
of the Admiralty, and you have discussed this 
matter with them, and it was very satisfactory both 
to Mr. Stanhope and myself to find how cordially the 
magistrates and most distinguished citizens of the 
various localities which these two officers visited re- 
sponded to the invitation and considered the question 
that was brought before them. Those officers plainly 
told you what the Admiralty could and what the 
Admiralty could not do. Now, by local defence I 
mean that floating defence which is outside and 
separate from the land defence which the military 
forces may organise. The Navy cannot undertake 
to permanently station at any of the commercial 
ports any of their vessels of war. To attempt to 
undertake such a task would largely detract from 
that superiority of force which, if properly used, 
will give general protection both to our coasts and 
our commerce and to our cities. But if this parti- 
cular branch of local defence is to be developed, it 
must largely depend on the course which localities 
themselves are ready to take. My own view is 
that we should try and go upon the lines which 
have been adopted in Australia. There the local 
Governments have undertaken this local defence, 
and have organised with efficiency bodies of men 
and vessels. I believe that we can proceed on the 
same lines here. But if we do so it will undoubtedly 
place a higher strain and test upon our volunteer 
organisation than any that has hitherto been im- 
posed on it, because I think even if we differ as to 
the details of the scheme we shall be agreed upon 
this, that we must be certain we shall have no sham 
or paper scheme forming any part or portion of our 
national naval defence.” 

In our issue following (see page 360 ante) we 
commented on the First Lord of the Admiralty’s 
remarks, and as we have since seen no veason to 
alter our opinion on this subject, we may just as 
well repeat what we then printed. Referring to 
the passage above quoted, we said in our issue of 
October 12 last : 

‘‘There is much that is bad and dangerous in all 
this. It may be acknowledged that it is wise to 
utilise every means of defence of the kingdom 
afforded by local knowledge or men for fighting 
being on the spot. But this is a very different 
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matter to letting ‘local defence’ ‘depend on the 
exertions of the localities themselves.’ In the first 
place, we object to the term ‘local defence.’ The 
defence of the kingdom is an Imperial matter, 
and it is the duty of the Imperial administration 
to insure a reasonable measure of security against 
attack upon any localities. The parallel which 
Lord George attempts to draw between ‘localities’ 
and Colonial Governments is absurd, as the condi- 
tions are utterly different. It will bea bad thing for 
the country when we ‘vestryise ’—to coin a word for 
the occasion—this paramount duty of the Imperial 
Government. The scheme now propounded is but 
a symptom of that shirking of the responsibility 
in ministries which is characteristic of our time. 
It is the duty of the Government of the day to ask 
that the money necessary for the defence of the 
kingdom be provided from Imperial taxation.” 

It was with much satisfaction that we shortly after 
found views similar to these advocated by so high 
an authority on the subject as Lord Armstrong. It 
will be remembered that the great Tyneside engi- 
neer condemned the whole scheme in no half- 
measures, but roundly declared it to be no credit 
to the Government. Since then matters have pro- 
gressed still further, and in spite of what Lord 
George Hamilton said about the ‘‘ cordiality” with 
which the magistrates and most distinguished 
citizens of the various localities had considered 
the question, the ports referred to will have nothing 
of the scheme, and on the 4th proximo an address 
embodying their views on the matter will be pre- 
sented to Lord Salisbury. 

So far as we can learn there ‘seems to be a pretty 
considerable unanimity amongst the most ‘‘ dis- 
tinguished citizens” that the Government is shirk- 
ing its duty. The ports cordially agree with the 
Admiralty up to certain points. They are unanimous 
in saying that the need for more effectual means 
of protecting our commerce is urgent and impera- 
tive, but here they join issue with the Government. 
‘* Local defence” they condemn root and branch, 
and the responsibility of the Government for pro- 
viding reasonable means of defence is most strongly 
insisted upon in all the discussions of the subject 
that have come under our notice ; and we have no 
hesitation in saying that the ports in question will 
absolutely refuse to take any further steps in pro- 
viding for their defence other than those involved 
in endeavouring to raise a certain number of volun- 
teers for such duties as may be within the legiti- 
mate scope of such aforce. In doing this ‘ the 
magistrates and most distinguished citizens ” will 
be acting wisely, and indeed deserve the thanks of 
the country for refusing to assist in initiating a most 
pernicious system. The Army and Navy exist for 
the defence of the empire, and it is the duty of the 
War Office and the Admiralty to see that a scheme 
of operations is carried out sufficient for all probable 
contingencies. In stating that ships could not be 
provided for the protection of our great commercial 
ports, the First Lord of the Admiralty made a de- 
claration, which, in days of stronger measures, 
might have led to very unpleasant consequences 
for him and his colleagues. 

The absurdity of the Government proposal is too 
patent to require comment. It is a retrograde 
step that would place us back in the middle ages.. 
Fortunately, however, there is no fear that this 
scheme, ‘‘ rotten at the cove,” as it has been truly 
styled, will be carried out. It has, we understand, 
been arranged that a joint deputation from the 
five ports shall wait on the Prime Minister, and, as 
we have already stated, present an address pointing 
out to him the absurdity of the proposal and how 
his lieutenants have blundered. We trust that Lord 
Salisbury will be told in unmistakable language that 
the ports utterly refuse to lend themselves to any 
proceedings of so foolish a nature, and that they 
look to the Government to discharge its most para- 
mount duty, too long neglected, and that without 
delay. 


THE AMALGAMATED SOOIETY OF 
ENGINEERS. 

Tir; Society may worthily be described as the 
pioneer society of modern trades unionism. It 
struck out a new path, and effected a new departure 
in constitution, in methods of administration, and 
in objects. Prior to 1850 the several branches of 
trade, which now constitute the Amalgamated 
Society of Engineers, had their own sectional 
societies. These were mostly local in their cha- 
racter and in the sphere of their operations, Some 





of them had existed for over six-and-twenty years, 
but none of them exercised a controlling influence 
even upon the workmen in its own branch of trade 
throughout the entire kingdom. During 1850 the 
movement for amalgamation was vigorously carried 
on, and by the end of that year a common basis of 
action was found, a new constitution was agreed 
upon, and the new Society, thus created, commenced 
operations on January 1, 1851. From that date to 
the present it has exercised a powerful influence 
in the industrial world, and has become the parent 
of similar organisations in other branches of trade. 
When the ‘‘ Labour Bureau” was instituted, Mr. 
John Burnett, the then secretary of the Amalga- 
mated Society of Engineers, was selected as the 
labour correspondent of the Board of Trade, and 
his reports on ‘‘labour statistics,” on ‘‘ sweating” 
in the east of London, on the condition of the 
chainmakers in Staffordshire, and on other matters, 
have fully justified the selection made. 

The thirty-seven annual reports, issued since 
1850, tell a tale of self-help which cannot be equalled 
in any other country in the world. The Society 
has had its fluctuations, its ebbs and flows, but on 
the whole its records show continual progress. In 
the first year of its existence it boasted of 11,829 
members ; its total income in 1851 was 19,6581. ; its 
total expenditure was 11,488/. ; it spent on unem- 
ployed benefit 51111. ; on sick benefit, 28091. ; on 
superannuation allowance, 120/. ; on accident bene- 
fit, 3501. ; and on funerals, 827/. The total balance 
at the close of that year was 21,705]. The average 
wages of workmen, in the several branches of the 
trade, was from 18s. to 34s. per week, and the 
working hours varied from 57, the lowest, to 63, 
the highest, per week. During the last twenty-one 
years the numerical strength and financial opera- 
tions of the Society have been as follows : 

Numerical Strength.—In 1867 the total number 
of members was 33,325, at the close of 1877 it was 
45,071 ; at the close of 1887 tk2 total membership 
was 51,869. The highest number ever reached 
was in 1886, when the total exceeded that of 1887 
by 150 members. It speaks well for the trade that 
its members should stand so steadfastly by the 
Society through all its vicissitudes of fortune. 

Total Income.—The total income in the year 1867 
was 86,2551. ; in 1877 it amounted to 121,215/. ; and 
in 1887 it reached the large total of 188,805/. This 
was the largest income ever attained, being 14,8681. 
above the year previous, 1886, when it was 173,9371. 
The contribution per member in 1887 was 
3l, 103s. 14d. ; in 1877 it was 2. 93. 2d. per member ; 
and in 1867 it was 2l. 7s. 34d. per member. The 
rate of contributions was therefore nearly 1s. 5d. 
per week in 1887. 

Total Expenditwre.—The total expenditure in 
the year 1867, was 99,061/. ; in 1877, 120,8051. ; 
and in 1887, 175,3641. The largest amount ex- 
pended in any one year was in 1879, when the total 
expenditure reached 245,598/. The next highest 
was in 1885, when it reached 187,312/.; and 
the next highest was in 1886, when it was 180,9641. 
The modes of expenditure will be apparent when 
the several amounts are given under the various 
heads, as enumerated in the yearly reports. These 
consist of : 

A. Unemployed Benefit.—This may often include 
strike pay, although a separate fund is appropriated 
to this benefit called the Contingent Fund. But, 
as a rule, the expenditure on account of labour 
disputes is not usually a very heavy item in the 
Engineers’ Society. In three or four years, out of 
the 37 over which its history extends, there were 
important labour disputes involving a heavy expen- 
diture, but these need not be particularised, as the 
general results of the tables are not much affected 
thereby. The payments to out-of-work members 
in 1867 amounted to 58,2431. ; in 1877 to 54,4701. ; 
and in 1887 to 80,4587. The highest amount ever 
expended on this benefit was in 1879, when it 
reached the large sum of 149,9311., of which some 
18,8511. is given under the head of contingent 
benefit ; so that over 131,0C0/. was paid away to 
members out of employment, quite irrespective of 
strike pay. The next highest was in 1886, when 
86,4601. were paid to unemployed members, only 
some 21071. of which came under the head of con- 
tingent benefit. The proportion of members out 
of work in 1867 was 6.6 per cent. ; in 1877 only 
4.7 per cent. ; aud in 1887 some 6.3 per cent. ; but 
in 1879 the proportion rose to 13.3 percent. In 
1868 it was 8 3 per cent. 

B. Sick Benefit.—The total amount paid under 
this head in 1867 was 15,5571. ; in 1877 it had 





reached 23,257/.; and in 1887 it had risen to 
31,1387. These amounts alone indicate a very con- 
siderable progressive growth in purely provident 
provision for ‘‘ a rainy day,” on the lines of friendly 
societies. The total payments under this head in 
1887 represented 12s. per head per member, for 
the whole of the 52,000 members of the Society ; 
and during the preceding six years the average 
amounted to over lls. 4d. per member per year. 

C. Superannuation Allowance.—The total pay- 
ments for this benefit in 1867 was 59821. ; in 1877 
it had risen to 13,588/. ; and in 1887 it reached to 
a total of 36,1631. ; or, within a fraction of a penny, 
to 14s. per head per member. During the preceding 
six years it amounted to lls. 7d. per head per 
member—rising from 10s. 2d. per member in 1881 
to 13s. 113d. per member in 1887. There can be 
little doubt but that this large expenditure upon a 
single benefit, and that a constantly progressive 
one, is a source of no little anxiety to the Society. 

D. Accident Benefit.—The payments under this 
head have been less variable than any of the others 
specified in the tables. In 1867 the amount 
granted to members permanently injured by 
accidents, while following their employment, was, 
1000/. ; in 1877 it was 22001. ; and in 1887 it was 
18501. The highest amount ever paid, in one year, 
was 25001. in 1881. In 27 years, out of the total 
of 37 years, over which the record extends, the 
sums paid for this benefit have ranged between 
10007. and 25001. The claims for grants under this 
head are not likely to increase, in consequence of 
recent legislation. 

E. Funeral Benefit.—The payments under this 
head have been: in 1867, 52821. ; in 1877, 76591. ; 
and in 1887, 90211. The increase merely repre- 
sents what might be called the normal increase in 
the ratio of membership. This is evident from the 
proportion per member so paid. The amount per 
head paid in 1867 was 3s. 2d.; in 1877 it was 
3s. 44d. ; and in 1887 it was 3s. 53d. The highest 
amount per member ever paid was 3s. 7d., in 1875. 
It is satisfactory to know that the death-rate is 
much lower now on the average than it was even 
one-and-twenty years ago. In other words, the 
average duration of life is longer in the engineering 
trade. 

F. General Summary.—The aggregate amounts 
paid for the whole of these benefits during the period 
of thirty-seven years, over which the tables extend, 
are as follows : 


£ 
Paid to members out of work 1,407,791 
os a during sickness ... 617,162 
Superannuation to aged members ... 403,757 
Paid to members disabled by acci- 
dents ... $3 a one Ke 47,400 
Paid to members as funeral benefit... 190,247 
Aggregate total ... am oe 2,666,357 
Benevolent grants to members in 
distress as ae a6 es 66,489 
Expended for trade purposes o 84,699 
Grand total 2,817,545 


The above is altogether exclusive of working ex- 
penses and approximates towards three millions 
sterling spent in one trade alone for mutual support 
when out of work, in sickness, in old age, and for 
funeral benefit. 

Balance in Hand.—The test of financial sound- 
ness is to be found in the total balance in hand at 
the close of 1887, after payment of the large 
aggregate above given, and all other disbursements 
for management, losses, &c. The total balance at 
the close of 1867 was 125,2631. ; at the close of 
1877 it was 275,2701. ; and at the close of 1887 it 
stood at 125,1201. If this balance showed a con- 
tinually diminishing amount, the outlook would be 
rather gloomy ; but this is not the case. At the 
close of 1869 the total balance was only 76,1761. ; 
and at the close of 1886 it was 111,679. In the 
interval the amount has varied from year to year. 
The recuperative power of the Society is dis- 
cernible in this ebb and flow of the financial tide, 
especially after a long period of depression. 

The hours of labour are now uniform throughout 
the trade, the ‘‘nine-hour day” being general. 
This has been in operation ever since 1872. When 
the Society was reconstituted the working week 
consisted of from 57 hours, the minimum, to 63 
hours, the maximum. Wages have risen from a 
minimum of 18s. per week to 26s. per week ; and 
from a maximum of 34s. per week to 38s. per 
week, average. The workmen of no other country 
in the world can show such a record of self-help, 
by associative effort and mutual support. The 
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engineers have always generously supported other 
trades when in difficulties, often giving 10001. at a 
time. Nor has this help been confined to ‘‘ skilled 
labour,” the sailors and agricultural labourers have 
also been aided. The one condition of assistance 
is, that men will help themselves, 





LITERATURE, 


English and American Railroads Compared. By EpwarRpD 
Bates Dorszy, M. Am. Soc. C.E., M. Am. Inst. M.E. 
New York: John Wiley and Son. 1887. 

THE papers which form the bulk of this volume were 
written for, and read at different times before, the 
American Society of Civil Engineers, during the 
years 1885 and 1886. As might perhaps be antici- 
pated under these circumstances, there is a notable 
lack of symmetry and method in the arrangement 
of the various branches of the subject with which 
the author deals, and no inconsiderable amount 
of needless repetition of the arguments as well as of 
the elaborate tables which form a marked feature 
of the book. This renders any analysis, which 
shall be complete and at the same time concise, 
a matter of some difficulty. It is only due to the 
author to state that he is conscions of these defects, 
for towards the end of the book he asks the indul- 
gence of his readers for the imperfections it presents 
owing ‘‘ to the data having been collected, com- 
piled, and analysed while he was closely occupied 
in other professional duties,” 

Although the various branches of a railway under- 
taking, such as engineering and ‘‘ locating,” the 
cost of land, and right of' way, locomotives, con- 
sumption of fuel, passenger and freight cars and 
trains, passenger fares, brakes, the block system, 
speed, comfort in travelling, &c., are dealt with by 
the author in the opening pages of the volume ina 
more or less general way, these occupy only the 
first twenty pages. The greater part of the book 
is devoted to a comparison of the ‘‘ Operating Ex- 
penses” of English and American railways, and even 
this part is limited chiefly to a comparison of the 
locomotive expenses. 

The chief weight attaching to the book is due to the 
papers it embodies having been read, as previously 
noted, before the American Society of Civil Engi- 
neers, and to its having been frequently quoted by 
the United States press as proving the superiority of 
railway management and rolling stock in America in 
comparison with these in this country. Some minor 
importance further attaches to it because of the 
repeated challenge thrown out by the author to the 
‘railroads (in England) which are so largely 
interested in this question” to ‘‘ promptly replace 
his estimates by their official figures,” as, in default 
thereof, he claims that his figures should be 
‘* accepted as correct.” 

The author has been desirous, no doubt, as he 
states, ‘‘to compare impartially and closely the 
operating expenses of the railroads of the United 
Kingdom and those of the United States,” but, 
without requiring in any way to question the re- 
liability of the original sources from which Mr. 
Dorsey draws the figures he uses, the conclusion to 
which one is led by an impartial reading of his 
book is, that the use to which he puts these 
figures is questionable, and that serious fallacies 
underlie the comparisons he makes as to many of 
the items of railway expenditure. It is not to 
be wondered at, therefore, that, as the author 
states at page 75, ‘‘ the result of comparing the cost 
of motive power on the two systems (English and 
American) has been a great surprise to him, as it 
will be to any one else ;” and the surprise is in no 
way lessened by the fact that, ‘‘the comparison 
showing the cost of motive power was commenced” 
(as he states earlier in the book, page 50) ‘* to show 
the American engineers the economy in operating 
railroads with good road-beds, &c., such as the 
English have, over the generally inferior constructed 
roads of the United States.” 

Passing over the sub-sections on engineering, 
locomotives, passenger and freight cars and trains, 
fares, accidents, &c., we come to the more im- 
portant part of the volume, that dealing with 
‘Operating Expenses.” The comparison between 
the railways of the two countries under this heading 
is made by the author on three distinct bases, these 
being, first, ‘‘ Percentage on Total Operating Ex- 
penses ;” secondly, ‘‘ Train Mileage,” and, lastly, 
‘* Ton and Passenger Mileage.” 

Preliminary, however, to dealing with these, Mr. 
Dorsey devotes a sub-section, under the heading of 








Cost of Railroads, to the inquiry, ‘‘ Does it pay” to 
adopt the English construction, with comparatively 
straight lines, easy curves, good road-bed, perma- 
nent structures, &c., in contrast with the less 
costly form of construction followed on the Ameri- 
can continent? ‘To enable the reader to investigate 
this problem, the author gives tables (Nos. 3 to 17) 
showing the working expenses of all railways in the 
aggregate, and a few of the principal ones sepa- 
rately, of the two countries. These tables are too 
elaborate tv admit of their being gone into in detail. 
The conclusion at which Mr. Dorsey arrives (page 
45) may, however, be briefly stated. It is that ‘‘ if 
all the railroads of the United States had been as 
well constructed as in England, that is, at an addi- 
tional cost of 28,000/. (140,051 dols.) per mile, there 
would have been saved 8 per cent. of the annual 
operating expenses, which averaged 880/. (4410 dols.) 
per mile; 8 per cent. of this amounts to 70. 
(353 dols.), which would have been the amount 
saved by expending 28,000/. more per mile.” .. . 
‘*On the other hand, if the English railroads had 
been built on the American plan at 28,000. per 
mile less cost, their working expenses would have 
been increased 8 per cent., or 1601. (800 dols). per 
mile annually. To save this, 28,000/. has been ex- 
pended per mile.” Whether, on the face of it, the 
foregoing is, or is not, a reasonable deduction, or 
whether the ‘‘percentage” basis is, or is not, a 
sound basis of comparison, may be left to the 
reader who is interested in the subject to deter- 
mine by an examination of the tables themselves, 
although reference will be again made to the ques- 
tion further on. 

The author next compares the cost of working 
the two systems of railways apart from the question 
of first cost, on the ‘‘ percentage” basis. For this 
purpose Table No. 23 is given—comparisons being 
made in detail under the headings of Motive 
Power (including fuel, wages of drivers and fire- 
men, repairs and renewals of locomotives); main- 
tenance of way ; repairs and renewals of passenger 
and freight cars; expenses of management, &e. 
The items to which, on account of limited space, 
special reference must be here confined, are the 
repairs and renewals of locomotives and the total 
cost of motive power. The result shown by Table 
No. 23 is that the average cost of repairs and re- 
newals stands at 7.8 per cent. for the English lines, 
at the English rates for wages and materials, as 
against 6.1 per cent. for the American lines, at the 
American rates. The average cost of motive power 
stands at 23.6 per cent. for the English lines, as 
against 22.8 percent. for the American lines, at the 
respective rates. But in order to make the com- 
parison stand on the same basis—as Mr. Dorsey 
contends—as regards rates, he reduces the percen- 
tages standing against the American railways—in 
the columns headed ‘‘ At prices actually paid”—in 
direct proportion to the lower rates paid for fuel, 
wages, and materials, on the English railways, and 
thus obtains a comparison unfavourable to the 
English lines. By this process the cost of fuel used 
by the locomotives on the American lines is made 
to appear 4.6 per cent. of the total working expenses, 
in place of 9.6 per cent., as it stands in the original 
column ; the wages of drivers and firemen are thus 
reduced from 7.1 to 3.6 per cent. ; and repairs and 
renewals of locomotives from 6.1 to 4.6 per cent.-— 
giving a total reduction in the expenses of fuel, 
wages, and repairs, from 22.8 to 12.7 per cent., as 
against 22.1 per cent. at which they are left standing 
for the English railways. Whatever may be thought 
of the ‘‘ percentage” basis, at best, as affording a 
trustworthy comparison of railway expenditure as 
a whole, it is clear that the course adopted by the 
author in this instance renders the comparison 
worthless. The individual items of a percentage 
calculation added together ought, of course, to 
total up to one hundred. It would be interesting, 
therefore, to have Mr. Dorsey’s explanation of how 
this is attained after the process has been gone 
through of reducing individual items by about one- 
half, as he has done in the case of the American 
railways. A similar source of error detracts from 
the value of the other tables furnished by Mr, 
Dorsey on the same basis. It is not surprising, 
under the circumstances, that, as he states, ‘‘ the 
author was very much astonished at the motive 
power costing nearly double on the English rail- 
roads what it does on the American, as shown by 
Table 23.” 

The author next makes comparisons on the ‘‘ Cost 
per train mile” basis, which.are set forth in Table 
No, 29. In doing so attention is drawn by him to 





the difficulty met with in making a satisfactory 
comparison on this basis, in consequence of the 
English railway companies making no separate 
return of the cost of motive power expended on 
passenger and goods traffic, and also because of the 
size of the trains varying so much in the two 
countries. These, and other similar ‘‘ deficiencies,” 
in the opinion of the author, ‘‘make this table 
(No. 29) less reliable than the previous ones, where 
the cost of motive power and other expenses were 
compared by taking their percentage to the total 
operating expenses,” to the vitiating error under- 
lying which attention has been already drawn above. 
In view of the author’s opinion of the inferior value 
of the ‘‘train mile” as a basis of comparison, 
further comment on this part of the book is super- 
fluous. In connection with it, Tables Nos. 30 and 
31 are given, and the same method of comparison is 
further elaborated in Table No. 32. 

A number of tables (Nos. 33 to 41), with explana- 
tory remarks, are next introduced, giving statistics 
as to the annual mileage run by locomotives in the 
two countries, together with records of high speed, 
the annual earnings of locomotives on different 
railways, and other similar matters of much interest, 
but which cannot now be referred to in detail. 
This part of the book closes with a statement of,the 
‘*conclusions” which the author draws from his 
investigations. For these the reader must be re- 
ferred to the book itself, although one of them may 
be quoted as supplying an answer to the question 
that naturally suggests itself, namely, How is the 
apparent higher cost of motive power, &c., as indi- 
cated by Mr. Dorsey’s tables, to be explained? On 
this point he remarks: ‘‘ Apparently the most 
prominent cause of this increased cost is the great 
speed and small tonnage of the freight trains, and 
too many passenger trains lightly loaded.” This 
practical and sensible remark is the more notable, 
because of its affording, apparently unrealised by 
the author, a concise and masterly answer to the 
main contention in the book, to which everything 
else is subordinated, namely, the superiority of 
American over English rolling stock. 

The next part of the book consists of ‘‘Supple- 
mentary Papers,” read before the American Society 
of Civil Engineers in 1886, after the author had 
spent nearly a year in this country, ‘‘ observing 
closely the railroad question.” This part is prac- 
tically a repetition, somewhat amplified, of the 
arguments used in the former part, its main 
feature being the introduction of the ‘‘ one ton or 
one passenger moved one mile,” as a basis of 
comparison of the working expenses of the two 
systems of railways. By way of preliminary ex- 
planation, the author points out that ‘‘no returns 
are made in England of the ton or passenger mile- 
age, nor is there any attempt made to separate the 
cost of the freight or passenger traffic.” He conse- 
quently estimates them by a process which is de- 
scribed in detail, but which is too long and involved 
to be given here. The author supplies a table 
(No. 42), by which, he says, ‘‘ It appears that the 
cost of transporting one ton one mile in England 
and Wales is about the same as transporting one 
passenger the same distance.” On this account he 
throws together these two distinct and unlike 
elements as a common factor in subsequent com- 
parisons. Table No. 42 does not seem, however, to 
prove very clearly the point claimed by the author. 
A subsequent table (No. 45), comparing the work- 
ing expenses of the two systems on the ‘‘ one ton or 
one passenger ” basis, is specially referred to by the 
author as showing that, ‘‘for work actually done, 
i.e., the cost of transporting one ton or one pas- 
senger one mile,” on the ‘‘ well-constructed rail- 
roads” of America, compared with the English 
railways, ‘“‘is about one-half for maintenance of 
way, repairs and renewals of locomotives and motive 
power, and from half to three-quarters for total 
operating expenses.” On the assumption that the 
bases of comparison on which Mr. Dorsey’s argu- 
ments are founded, are sound and reliable, the re- 
sults shown by his tables would not, of course, be 
flattering to railway management in this country. 
But when these tables are used for the purpose of 
instituting comparisons as to the efficiency of the 
permanent way, or the performance and endurance 
of locomotives, or the cost of motive power, they 
are clearly worthless, and this is so, even if the 
mode of calculating the ton and passenger mileage 
were reliable. A locomotive engine, like the per- 
manent way, is insensible tofine distinctions between 
‘‘paying”-and “dead” loads, “A ton isa ton to a 
locomotive in a train it is pulling, whether it con- 
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sists of passengers or of empty carriages, and the 
performance of the engine in comparison with that 
of any other locomotive, whether English or 
American, can be fairly determined only by refer- 
ence to mechanical work done, and not by com- 
parisons based on either ‘‘ one ton or one passenger 
moved one mile,” ‘‘ train mileage,” or ‘‘ percentage 
of total operating expenses.” 

The remainder of the volume consists of extracts 
from the ‘‘ discussion” on the author’s papers before 
the Society of Civil Engineers. The extracts 
appear, however, to be limited to those remarks 
which were favourable to Mr. Dorsey’s views. 
These close with a contribution by the author him- 
self, emphatically indorsing the views expressed by 
him in the previous pages of the book, and confi- 
dently referring his critics to his tables ‘‘in answer 
to all remarks about cost of ‘repairs and renewals 
of locomotives,’ cost. of ‘motive power,’ ‘ mainte- 
nance of way,’ and ‘total cost of operating expenses.’” 

The volume closes with extracts from the press, 
not by way of advertisement merely, but so corre- 
lated to the rest of the book, and embodied in it, as 
to form part and parcel thereof. What is chiefly 
observable in these extracts is that, in the main, 
the general subject of the book, i.e., “ English and 
American Railroads Compared,” is ignored, and the 
remarks are limited to comments on English and 
American locomotives and rolling stock, highly un- 
complimentary to the former, but all based on a 
blind acceptance by the writers of the fallacy that 
**one ton of freight or one passenger moved one 
mile” is a true measure of the mechanical work 
done by locomotives, not only on different railways 
but even in totally different countries. 
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NOTES. 
A MBERKISM. 

AxrHouaH frictional or static electricity was for 
ages the only known form of electricity, and from the 
method of its production by rubbing the amber and 
the silk gave its name 7\exrpov (amber) to the whole 
of that science, which is such an integral part of 
our lives that it has become the science of en- 
lightened civilisation, yet there has been but one 
application of static electricity es a process, and that 
is in the Dolbear telephone. In the course of recent 
litigation in which the Dolbesr telephone was a 
party before the United States Supreme Court at 

ashington, the counsel for the Dolbear telephone 
urged that a new word derived from the transla- 
tion of the Greek for amber, should be used in 
place of the present term for static electricity, and 
that is, amberism. 


AppiicaTions OF Motors To TRAVELLING CRANES. 

The advantages of travelling cranes in erecting 
shops of establishments manufacturing heavy ma- 
chinery, are more widely admitted each year. And 
while American shops have neglected these im- 
—— tools to an extent hardly to be explained 

y the habits of a nation so prone to see or do 
some new thing, yet their use within a very 





few years has been widely extended in large shops 
in the United States. There are two four tern 
methods of transmission of power to a travelling 
crane, one by means of a square shaft, and the 
other by means of a rapidly travelling rope. But 
it appears that there are many places where other 
methods of transmission of power could be readily 
used, but which involve an independent motor on 
the crane. There would be difficulties in the way 
of conducting steam through a flexible tube travel- 
ling over so long a distance, and water operating 
the motor, while fairly practicable, would yet be 
beset by many difficulties. The problem offers 
a good deal of promise to those who would use 
compressed air for operating a motor under such 
circumstances, and it would be in the way of 
a still more practicable settlement if electric 
motors were used for such purposes. The distance 
would be a very short one for the transmission of 
electricity ; much shorter in fact in relation to the 
difficulties which beset other forms of energy, while 
the amount of power required is so small as to be 
readily within the limits which electric motors have 
already proved to be practicable. 


STEEL FOR WATER AND OTHER PIPEs. 


Steel for the manufacture of pipes is destined to 
become a great outlet for this metal, and substantial 
progress towards its adoption has been made this 
year. Mr. James Riley, one of our foremost engi- 
neers more distinctly associated with steel con- 
struction, has been making efforts of a more or less 
tentative character, to secure the adoption of this 
metal for the purpose, and to overcome the objec- 
tions which have been raised to its use. e 
only technical difficulty was that of welding the 
tubes, and this he has overcome; but it is not 
so easy to fight down the prejudices against 
steel for tubes. Some time ago Messrs. A. and J. 
Stewart, Glasgow, and the Steel Company of Scot- 
land, in conjunction, supplied tubes of steel for 
carrying the water over the Tay Bridge, this being 
the first illustration of their use in Great Britain. 
These pipes were welded by Messrs. Stewart, and 
were fitted with Riley’s patent socket, and com- 
pleted by the Steel Company. They have proved 
very satisfactory. Tenders have been put in re- 
cently for 1600 tons of steel water mains of large 
size for the Sydney Water Works. Estimates and 
tenders have been made within the last year or two 
for several very large quantities, requiring from 
100,000 to 150,000 tons of steel ; but.as was the case 
on the introduction of steel for ship construction, the 
progress is veryslow. When the strength of steel is 
contrasted with that of cast iron, of which those large 
water mainsare usually constructed, it will be at once 
apparent that a great reduction can be made in the 
thickness and consequent weight of the metal re- 
quired for the purpose. For conveyance abroad, 
too, the question of freight is a consideration. As 
an indication of this it may be mentioned that in a 
contract now in course of execution, the material 
for which is supplied by one of the steel companies 
in Scotland, for twenty miles of water main for 
Mexico, the sheets are not more than one-tenth of 
an inch in thickness. The fear of corrosion is not 
shared in by the engineers of this scheme, for having 
had experience for a number of years of the be- 
haviour of wrought iron for this purpose, they have 
had no hesitation in adopting the stronger and 
better metal steel. This main for Mexico is rivetted 
—for such thin sheets cannot well be welded—and 
the connections are the same as those used in the Tay 
Bridge pipe. It is under contemplation to make 
provision in the west of Scotland for executing con- 
tracts for steel piping at a more rapid rate than is 
now possible. 


Tue JOHN CoOKERILL COMPANY. 


This important metallurgical and mechanical 
undertaking appears to have had a fairly good time 
of it in the financial year ending June 30, 1888, 
the profit realised in the twelve months having 
been 117,089/. as compared with 94,3771. in 1886-7. 
The profit of 1887-8 was, however, reduced to 
108,6311. by sundry deductions, for sinking funds, 
interest, and dotations. On the other hand, it was in- 
creased to 113,394l. by interest received on sundry in- 
vestments and profits on accessory operations. From 
the balance of 113,394]. the Council of Administra- 
tion deducted 28,5681. for depreciation of premises 
and tools, the allowance made being 2 per cent. on 
premises, and 4 per cent. on tools. A further 
reduction of 17,6937. had to be made for interest 
on obligations, and other interest charges ; while 





36341. was written off for bad debts, and 11,8121. 
for general expenses. These deductions taken 
together, amounted to 61,707/., leaving a final 
balance of 51,6871. available for dividend upon the 
company’s share capital. Of this balance 23,1491. 
has been — lately to the payment of a 
dividend at the rate of 5 per cent. per annum, 
while 18,5371. has been specially set apart for the 
liquidation of losses incurred in connection with a 
dispute between the company and the Belgian 
Government. After all, it will accordingly be seen 
that the company is only enabled to give its share- 
holders 5 per cent. for 1887-8—no great result in 
itself, but a fairly good return in these difficult 
times. The dispute with the Belgian Government 
related to the building of two mail steamers which did 
not respond to the expectations formed respecting 
them. So great indeed was the disappointment that 
the Belgian authorities refused to accept the steamers 
as fit for service, and further, demanded the 
repayment of the amount paid for them. After 
lengthened negotiations, an agreement was 
arrived at by which the company undertook to 
build a third mail steamer for the Belgian Govern- 
ment, and to make material modifications, free of 
charge, in the two steamers originally built. The 
third steamer is likely to turn out well, and the 
changes contemplated in the two first ships are 
about to be commenced. The profit realised upon 
the company’s steel works in 1887-8 was scarcely so 
large as that secured in 1886-7, although the pro- 
duction in 1887-8 exceeded that of 1886-7 by 13,000 
tons. This adverse result was due to the altogether 
abnormal condition of Belgian steel manufacturing 
industry, the prices of raw materials, coal, coke, 
and pig, having been relatively high as compared 
with those ruling for finished products, and 
especially for rails. The Belgian Government has 
given the company an order for cannon, mortars, 
and small arms. The company also recently ob- 
tained an order for 16 large locomotives with 
tenders, for Italy. In the company’s shipbuilding 
department the profits realised in 1887-8 were 
larger than those secured in 1886-7 ; the company 
is suffering at present from a scarcity of orders for 
further vessels, but hopes to obtain some shortly on 
Russian account. The company has established, in 
conjunction with the Praga company, a metallurgical 
establishment in the South of Russia; it is expected 
that the new works will realise a profit of about 
2000/. per month as from September, 1888. The 
company’s working staff amounted at the close of 
September, 1888, to about 8800 men. The amount 
paid in wages in 1887-8, was 354,560/. as compared 
with 345,867/.in 1886-7. Orders were in course of 
execution by the company in October, 1888, to the 
estimated value of 253,000/., as compared with 
302,400/. in October, 1887. 





STEAM LAUNCH ‘‘ VICTORIA.” 

THE illustrations on the opposite page show a steam 
launch of peculiar dimensions lately built by Messrs. 
Cochran, steam yacht and launch builders of Birken- 
head. This launch is 50 ft. long by 11 ft. beam and is 
4ft.deep. Sheis designed not to draw more than 2 ft. 
with a full complement of fifty passengers. The general 
arrangement is clearly shown by the plan and eleva- 
tion, and is as follows: The machinery is placed 
amidships ; forward there is a large open space for 
passengers with seats all round, and aft also a large 
space for passengers similarly fitted with seats. 

The launch is built of steel plates } in. thick, and 
the frames are proportional in scantlings, Although 
the dimensions seem light, yet they are abundantly 
on enough for the purpose for which the boat is 
intended, viz., passenger traffic on inland waters in 
India, and afford a good instance of the great ad- 
vantages which steel gives for the construction of light 
draught vessels. The launch is fitted with powerful 
steering gear forward, by means of a teak wheel with 
handsome brass mountings. There is also a windlass 
worked by hand, and an anchor and chain. 

The machinery consists of two single-crank engines 
driving twin-screws, each engine having one cylinder 
74 in. in diameter by 8 in. stroke. The engines are 
made with large bearings and other working parts 
adapted for high speeds. The boiler is of the loco- 
motive type with a very large furnace to burn wood 
or any kind of inferior fuel, and extra large heating 
surface. This vessel on her trial attained a speed of 
almost 13 miles an hour on a draught of water under 
2 ft., and the builders have no doubt that after run- 
ning a short time she will show even better results. 

The Victoria was shipped a few weeks ago for 
Kurrachee, where she is to be used. She was built by 
Messrs. Cochran and Co. to the order of a firm in 
Glasgow, and it speaks well for Birkenhead that its 
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manufacturers can take orders for the construction of 
steam vessels from the Clyde. 

The Victoria is the second launch which Messrs. 
Cochran and Co. have built for the same owners in 
India, the first having proved successful in every 
respect. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 16, 1888. 

RaILRoAD builders are waiting for lower prices on 
steel rails. The latest understanding among agents 
and makers is that 28 dols. is to be the minimum price 
at mills along the Atlantic slope east of the Allegheny 
Mountains. Buyers are quite confident that prices 
cannot be maintained because of the competition of 
western mills and two or three mills further west. 
Last week western mills booked orders for 40,000 
tons, This week a large number of inquiries have 
been received, but makers are quoting higher prices 
than will be paid at present. All other branches of 
the iron trade are active ina small way. Prices are 
maintained because of the determination of makers to 
either sell at current rates or let capacity remain idle, 
Structural iron is quiet at 2 cents for angles and 
3.30 cents for beams and channels. Within the next 
thirty days several schemes will have taken sufficient 
shape to allow promoters to place orders for supplies ; 








there will also be several large orders for plate iron in 
the market, the bulk of it for shipbuilding purposes. 
Southern furnaces are being sold largely ahead, mostly 
on mill irons. Last week’s sales reported foot up 
20,000 tons. Southern foundry is very strong an 

active, and is giving general satisfaction among new 
buyers. A good deal of doubt has existed for years 
past concerning the reliability of incoming southern 
irons, but the more they are used the more satisfac- 
tion they give. Reports from Pittsburg show a fair 
demand for all kinds of material. Eighteen furnaces 
are in blast, and the output is largely sold ahead. 
Four or five new furnaces are projected in Ohio, and in 
all probability work will be begun on them next 
spring. There are a good many disagreements with 
railroad companies in regard to freight rates, and all 
efforts made to smooth over difficulties seem to fail. 
The Central Traffic Association have advanced rates 
on certain kinds of freight, but it is not certain that 
they will remain. The anthracite coal trade continues 
active, and production up to this date foots up 
35,486,697 tons, or over 4,000,000 tons in excess of 
last year’s production to this time. The Pennsylvania 
Railroad has hauled 14,455,270 tons of coal and coke. 
The distribution of anthracite will be larger next year, 
owing to the expansion of markets in new localities. 
Bank clearings at thirty-two cities show that the 
volume of business is not increasing ; for eleven months 


, the report is 5 per cent. less than last year. The 
| Treasury statement just issued shows a decline in 
|net cash in the Treasury as compared to July 1 of 
51,000,000 dols. The gold coin and bullion in the 
Treasury foots up 328,603,361 dols. In banking circles 
there is no scarcity of money, and complaint is made 
of the uncertain demand because of the sluggish 
condition of trade. 





ENGINEERING AND ALLIED INDUSTRIES 
IN SCOTLAND. 

THE year 1886 has not only seen the period of 
eatest depression in engineering and allied industries 
In Scotland, but it has brought what promises to be 
the revival which usually follows as a reaction, and 
1889 is entered upon with the brightest prospects. We 
have already referred to the activity in marine engi- 
neering. Although the past year has not been quite 
so busy in the case of locomotive engineering, the pro- 
spect is as satisfactory. The West of Scotland is now 
looked upon as the chief centre of the locomotive in- 
dustry of Great Britain, and the improved state of 
trade may therefore be regarded as general throughout 
the kingdom. The Scotch railway companies build 
their own plant, and the works of the several com- 
ara have been well occupied. The other old-esta- 
lished companies have had to look for employment to 
the foreign markets, and it is therefore all the more 
ratifying that they have been so busy. Indeed, the 
psc made by them for steel has been so great at 
some times that the steel works, experiencing similarly 
large requirements for other branches, were unable to 
supply all the material asked, and thus it has come that 
Germany is doing more trade in supplying steel castings 
than hitherto. "There have only been one or two orders 
for Indian State railways given out for a considerable 
time; but it is hoped that more will be done in this 
direction in the future. The policy of the Government 
of the New South Wales and other colonies, of foster- 





ing their own industries by paying enhanced prices to 
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local manufacturers, does not appear to have been in 
all respects successful. It seems to have been found 
that both in respect of cost and of time required for 
executing work, the economic conditions which prevail 
in the colonies do not yet admit of satisfactory com- 
petition, and the colonial Governments have again had 
to issue specifications in this country. So far, this has 
only been done to a limited extent; but it is to be 
hoped that it may be the precursor of a better state of 
things. 

Messrs. Neilson and Co., at their Hydepark works, 
Glasgow, constructed locomotives for the Bengal- 
Nagpur Railway, the Southern Mahratta Railway, the 
Indian Midland Railway, and governments of India, 
the Cape, Australia, and the Argentine Republic, and 
they have a very large amount of work on hand or 
calor order for Spain, the Straits Settlements, South 
America, Mexico, Manila, Egypt, and India. Messrs. 
Diibs and Co, have also been actively employed, 
although, as in the case of Messrs. Neilson, their plant 
has not been taxed. During the year they sent engines 
to India, South America, Canada, Mauritius, Japan, 
China, &c., and it may be added, as showing what a 
leading position Scotch locomotive builders take, that 
the engine of the train which opened the first long rail- 
way in China was made by Messrs. Diibs. 

The sugar machinery trade has also been better, and 
the prospects are that still greater activity will be 
shown in the future. The recent improvements intro- 
duced in the manufacture of cane sugar have enabled 
the planters to compete against the Continental beet- 
root sugar makers, this result being due to the adop- 
tion of the triple effect apparatus for the evaporation 
or concentration of the juice, in place of the old open 
battery of pans worked by fire underneath, thereby 
greatly saving fuel. Indeed, in a number of well- 
managed estates in the West Indies, where the 
‘triple effect” is in operation, the only fuel is the 
megass or crushed cane direct from the mill. Im- 
proved sugar mills have also brought about a greater 
percentage of profits. 

The steel trade hag had its ‘‘ ups and downs,” which 
are pretty much similar to those of shipbuilding, for in 
recent years a large quantity of the steel produced has 
heen for constructing vessels ; but our steelmakers are 
not content with this, and are opening up new outlets 
for this superior metal. At the close of last year there 
was aspurt in theshipbuilding trade, and prices of plates 
and angles advanced to 7/. 10s. and 6/. 10s. respectively. 
Soon, however, the supply was met, and there was a 
gradual decline owing to manufacturers being anxious to 
replace contracts which were being rapidly worked off. 
In July bottom was touched at 6/. 5s. for plates and 
5l. 5s. for angles. In the autumn, as is now well 
known, there was something like a boom in shipbuild- 
ing, and the prices of steel plates and angles soon 
again reached the level of 7/. 10s. and 6/. 10s., and 
they still remain at those rates. The demand has 
been unprecedented, and all the old-established works 
have been constantly employed, as also the new Clyde- 
bridge Steel Works, started during the year. Three 
old furnaces have been lighted after a long cessation, 
and several new furnaces are being built, and other- 
wise makers are adding to their producing capacity. 
The demand has been equally good for home and 
abroad. A fair business has been done with the 
United States, notwithstanding protective tariffs. 
The absence of great engineering schemes in our 
Indian and Australasian dependencies has somewhat 
minimised their requirements ; but still a large busi- 
ness has been done. To the latter boiler plates have 
been extensively exported, The activity in Continental 
shipbuilding centres has necessitated the purchase of 
large quantities of material in this country ; but Italy 
is finding the supply of the local establishments sufhi- 
cient and satisfactory. For the far east the demand 
is steadily growing for shipbuilding and ship repair- 
ing. But, after all, greater interest must be taken 
in the efforts to develop new outlets and to meet the 
demands of science. It is unnecessary here to refer 
at any length to half the steelmaker has afforded to 
the naval architect and marine engineer, more particu- 
larly in the construction of boiler plates capable of 
resisting the great pressures now desired ; but it may 
be stated that boiler plates weighing three tons are 
now common. Indeed, the lead\ng steel company in 
Scotland, probably foremost in the country, has offered 
to undertake to supply for a ages Som nage. firm, 
plates for boiler construction weighing each over four 
tons, exceeding 1} in. in thickness, and having a super- 
ficial area of 200 square feet. In fact some boiler 
plates of 1} in. in thickness have been made, 
such plates Germany has come to a Scotch com 
pany. Of course developments in machinery are 
necessary. to producing such plates, and it is credit- 
able to the progressive spirit of the companies that 
one firm has already ordered a very large mill, while 
another company will also have a similar addi- 
tion made to its appliances shortly. Steel forgings 
of enormous size continue to be produced. Indeed the 
limit of size seems to be the available means of con- 
veyance from the manufacturers’ works, Almost 
every casting which has been used in the very large 
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vessels recently added to the Italian Navy, has been 
made at the works of the Steel Company of Scotland, 
and could only be moved at exceptional times, as both 
lines of rails had to be cleared. Long bars, extend- 
ing in some cases to 70ft., occasion similar difficulty. 
Indeed, there is a danger of the business with foreign 
countries being killed by the inability to find ships to 
carry the goods or by the heavy freights charged by 
vessels capable of taking them. The adoption of steel for 
tubes is also likely to become a very good outlet for steel. 

Another important outlet for the product of the 
steel works is the metal required for the construction 
of bridges and other similar engineering undertakings. 
The Forth Bridge occupies first place, but it need 
only be thus mentioned here. It is to foreign coun- 
tries, more particularly to India and the colonies, that 
bridgebuilders must look for work. Some large con- 
tracts have been executed during the year, and others 
booked which give promise of great activity in the 
future. A few of the leading works of this de- 
scription may be indicated. One of the principal is of 
15 spans, each of 200 ft. in the clear, for the Bengal- 
Nagpur Railway. The girders are of the triangular 
lattice girder form, with roadway of corrugated plates, 
and entirely of steel. A similar contract, consisting 
of seventeen spans, each of 200ft., of steel girders, for 
the Chenab Bridge on the North-Western State Rail- 
way of India, is in progress, the greater portion of 
which is being carried out by Messrs. P. and W. 
Maclellan, Glasgow. Messrs. Hanna, Donald, and 
Wilson, Paisley, are constructing a large quantity of 
bridgework for Manila, and generally speaking the 
contracts executed have been considerably larger in 
the aggregate than in several former years. For the 
future several large undertakings of this kind are 
practically decided upon. The principal, so far as this 
country is concerned, is the project to construct an 
overhead railway in Liverpool similar to the New 
York High Level Railroad. Canada is always taking 
steel for bridge building, and many large schemes are 
spoken about for that country. One which is practi- 
cally settled is an overland ship railway from the Bay 
of Fundy to St. Lawrence, to carry vessels across, 
and thus save them the detour to the mouth of the 
St. Lawrence. 

The manufacture of basic steel by the Bessemer 
process has shared most distinctly in the general 
prosperity. The great objection formerly was that 
uniformity of quality could not be depended upon, but 
the Glasgow Iron and Steel Company have been very 
fortunate in this respect, and having the requisite 
material, they secured special plant, with the result 
that their steel is accepted by Lloyd’s, Board of Trade, 
and the Admiralty for all ship constructive purposes, 
as well as by leading engineers for the Indian and other 
railways. Large quantities of it are being used in the 
eastern and other markets in place of Swedish and 
other high qualities of iron. 

The malleable iron trade is in the same fortunate 
position as the other metals ; while home consumption 
has increased, foreign requirements have grown in a 
corresponding, if not greater, extent, India and the 
colonies especially have been good customers. Malle- 
able iron, as well as steel, is coming into use where 
cast iron used to be utilised, for water pipes for all 
parts and for railway sleepers for India and other 
eastern markets. The cast-iron pipe trade has been 
very quiet, and rates unremunerative. 

It may almost be taken for granted that where the 
trades depend on the shipbuilding industry there has 
been great activity—in copper, brass, lead, timber, 
&c. —and that prices have greatly improved since the 
early part of the year. The engineers who construct 
shipbuilding plant have also been busy ; because the 
increased size of plates for ships and boilers has 
necessitated a pg ht bending, punching, and other 
machinery. The keenness of competition amongst 
shipbuilders to secure orders has caused the builders 
to devote special attention to economy in the manu- 
facture of their vessels, and whereas a few years ago 
the rate at which punching machines were worked was 
twenty to twenty-five punches per minute, there are 
many shipyards where the rate of punching ranges 
from thirty to sixty or even seventy holes per minute. 
In a word almost every industry in Scotland has had 
a fairly prosperous year with a better one in prospect. 








THE EAST AND WEST INDIA DOCK 
ARBITRATION. 

On the 3rd instant Sir Frederick Bramwell completed 
his award in the gigantic arbitration case between Messrs. 
irk and Randall and the East and West India Dock 
Company, which has been attracting public attention for 
some years past. 

The facts of the case are so well known that we need 
not attempt to recapitulate them here; indeed, they are 
very clearly set forth in the arbitration awards, of which 
we publish a summary. The awards, which are four in 
number, are distinguished as follows: 

1, The award on the “‘ Turning-out Submission ;” that 
point in the dispute which turned on the right of the com- 
pany to eject the contractor, and enter upon possession of 
the works. 

2. The award on the ‘‘ Thirtieth of June Submission ;” 





referring to the sum (if any) due to the contractors by the 
company up to June 30, 1884. 

3. The award on the ‘‘ Seventeeth of July Submission,” 
dealing with the sum (if any) due to the contractors by 
the company up to July 17, 1884. 

4. The award under the arbitration clause of the con- 
tract : 

1. Award on Turning-out Submission.—By an agreement, 
dated July 4, 1882, between the contractors, Messrs. Kirk 
and Randall, and the East and West India Dock Com- 
pany, the contractors agreed with the company to execute 
certain works for them in and about the construction of 
docks at Tilbury, subject to the conditions in the agree- 
ment and the specification thereto annexed. By Clause 
31 of the contract it was provided, that ‘‘ In case by reason 
of a prolonged strike of workmen, which the contractors 
are either unable or unwilling to settle, or by reason of 
neglect of the contractors to proceed with due diligence, 
or provide sufficient plant or materials, or to comply with 
specific directions of the engineer, or to fulfil any obliga- 
tions under these presents which the engineer shall deem 
material, the engineer shall be of opinion that the in- 
terests of the company require the works to be taken out 
of the hands of the contractors, in order to prevent delay 
or insufficiency in the execution of the works, the com- 
pany may, after default by the contractors for seven days, 
in complying with a notice from the company to proceed 
with the works, enter upon the works and make such 
other arrangements for the completion of the works as the 
engineer thinks fit.” 

The contractors commenced the execution of the works 
in pursuance of the contract, and proceeded with the 
same until July 9, 1884, when the company served upon 
them a notice purporting to be framed under Clause 31 of 
the contract. On July 17, seven days later, the com- 
pany, in pursuance of such notice, entered upon the works 
and ejected the contractors therefrom. 

By Clause 34 of the contract it was provided that, ‘‘ If 
any dispute or difference shall arise between the parties 
hereto or otherwise, between the contractors and the 
company as to the meaning of these presents, or anything 
herein contained, or anything to be done hereunder, then, 
and in every or any such case, the matter in difference 
shall be referred to the arbitration of some person to be 
appointed by the President for the time being of the In- 
stitution of Civil Engineers at the instance of the person 
first applying for such appointment and the reference and 
award shall have all the incidents and consequences of a 
reference to and award by a sole arbitrator appointed 
under the Common Law Procedure Act, 1854, and the 
submission may be made a rule of the High Court of 
Justice.” 

The contractors by a letter dated July 8, 1884, gave 
notice to Sir Joseph William Bazalgette, then President of 
the Institution of Civil Engineers, that differences had 
arisen and were pending between the company and the con- 
tractors under the contract, and requested him to appoint 
some person as arbitrator to determine the same, In ac- 
cordance with the request on July 10, Sir Joseph William 
Bazalgette nominated Sir Frederick Joseph Bramwell, 
F.R.S., to be the arbitrator to determine the differences 
which had arisen. Sir Frederick Bramwell entered upon 
hg a of the matters referred to him on July 

% ; 

During the course of the arbitration the company and 
the contractors entered into an agreement, dated July 29, 
1885, whereby it was agreed that a dispute between the 
contractors and the company as to whether under the 
provisions of the contract the company were or were not 
justified in entering upon and taking possession of the 
works and in ejecting the contractors therefrom, when 
and as wy did, should be referred to the final determi- 
nation of the arbitrator, and further that the cost of pre- 
paring and executing this agreement, and the costs of 
the reference and award should be in the discretion of 
the arbitrator, who might direct to and by whom thesame 
or any part should be paid; and further that the sub- 
mission might be made a rule of the High Court of 
Justice. During the course of the arbitration the company 
moved the High Court of Justice for leave to revoke the 
submission just referred to, and the hearing of the motion 
was ultimately carried by them on appeal to the House 
of Lords, which after hearing the ap made an order on 
August 9, 1887, in the following terms: 

“It is this day ordered and adjudged by the Lords 
Spiritual and Temporal, in the Court of Parliament of 

er Majesty the Queen assembled, 

‘TI, That the said order of Her Majesty’s Court of 
Ap of June 7, 1886, complained of in the said appeal 
and also the order of the Queen’s Bench Division of the 
High Court of Justice of March 3, 1886, be and the same 
are hereby reversed. 

‘* TI, In respect of a consent having been given by the 
said respondents to an order being made as follows: ‘It 
is ordered that the arbitrator in this matter do state as 
part of and on the face of his awards in the form of a 
special case for the opinion of the court, all the purposes 
for which he has received, and the effect, if any, which he 
has given to the five different classes of evidence specified 
in the five following paragraphs, namely : 

_ ©, Evidence as to representations made verbally and 
in writing and by the borings before the signing of the 
contract. 

‘* © 2, Evi ence as to the nature of the soil. 

‘* * 3, Evidence as to the soil being different from that 
which can be inferred from the drawings, specification, 
and schedule. 

‘© ¢4, Evidence as to the extra depth of foundations. 

‘*¢5, Evidence as to the [fair price to be paid for exca- 
vation, brickwork, &c.’ 

. In respect of such order by consent it is ordered 
that the rule nisi of January 22, 1886, be and the same is 
hereby discharged. ” 

By an order of the Queen’s Bench Division of the High 
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Court of Justice, made by Master George Pollock in 
chambers, on November 27, 1888, it was ordered that the 
time for the making the award should be extended to 
February 1, 1889. On the 8rd inst. Sir Frederick Bram- 
well made his award in the following terms : 

‘“*T award, order, and determine that under the pro- 
visions of the contract the company were not justified in 
entering upon and taking possession of the works and in 
ejecting the contractors therefrom when and as they did. 

“* And I further award and direct that the company do 
pay to the contractors their cost of preparing and execut- 
ing the said submission and a duplicate thereof, and their 
costs of and incidental to the reference and award, and 
shall bear their own costs of the same, and if the con- 
tractors shall in the first instance pay or shall have already 
paid any part of the cost aforesaid, I directthat the com- 
pany shall repay the same to the contractors. 

‘** I further state as part of thismy award that I neither 
received any of the five classes of evidence specified in the 
order of the House of Lords hereinbefore set forth nor 
have I given any effect to any of such evidenve for the 
purpose of determining the question referred to me by 
the said submission of July 29, 1885, hereinbefore recited, 
but my award order and determination aforesaid has been 
— any reference to any of the evidence afore- 
said.’ 

2. Award on 30th June Submission.—The second award 
refers to Clauses 23 and 24 of the contract, which run 
as follows: ‘23. At the expiration of one calendar 
month from the commencement of the works, and from 
time to time, at the expiration of every succeeding 
calendar month during the progress of, and until the 
completion of the works, the engineer or an agent 
duly authorised by him shall, by usual and proper 
measurements, ascertain the amount and value of the 
work done and materials supplied and used, so as to be- 
come the permanent property of the company, and in- 
cluding granite and stone on the site worked and ready 
for fixing during the preceding calendar month, or since 
the last certificate, as the case may be.” 

‘*24, The engineer shall, from the result of such 
measurements, ascertain and give the contractors certifi- 
cates, specifying and distinguishing the amount and value 
of work done and materials used in such work as aforesaid 
during the preceding month and the amount of the value 
of the material at the date of such measurement upon the 
site of the works, and intended to be used in the construc- 
tion thereof (except such worked granite and stone as 
aforesaid), having regard to the prices mentioned in the 
schedule and addenda prices.” 

By Clauses 25, 26, and 27 of the contract, it was further 
provided that the company should pay to the contractors 
a certain proportion of the amount so shown to be due by 
the said certificates at the times, in the manner, and 
subject to the conditions in the said clauses provided. 

On the dispute arising out of these clauses Sir Frederick 
Bramwell gave the following award : 

‘*T award, order, and determine that, having regard to 
the provisions of the contract, the contractors have not 
been paid what was due and should, in accordance with 
the contract, have been certified,for to them, but that the 
sum of 150,044/. 5s, 11d. was due, and should, in accord- 
ance with the contract, have been certified for to them 
under the contract for the works executed by them under 
the contract up to and including June 30, 1884, 

‘** T further award and direct that the company do pay 
to the contractors their costs of preparing and executing 
the said submission and a duplicate thereof, and their 
costs of and incidental to the reference and award, and 
shall bear their own costs of the same, and if the con- 
tractors shall, in the first instance, pay, or shall have 
already paid, any part of the costs aforesaid, I direct that 
the company shall repay the same tothe contractors.” 

3. Award on the17th July Submission.—The third award 
refers to the dispute raised upon Clause 2 of the contract 
in which it was provided that the pir oe should pay to 
the contractors, for the execution of the works and the 
fulfilment of all their obligations under the contract, a 
price or sum of money to be ascertained in the manner 
provided by the said clause. 

On this point Sir Frederick Bramwell’s award is as 
follows: ‘*‘ I award, order, and determine that having 
regard to the provisions of the contract, the contractors 
have not been paid what was due to them, but that the 
sum of 165,164/. 5s. 11d. was due to them under the con- 
tract for the works executed by them under the contract 
up to and including July 16, 1884. 

“*T further award and direct that the company do pay to 
the contractors their costs of preparing and executing the 
said submission hereinbefore recited, and a duplicate 
thereof, and their costs of and incidental to the reference 
and award, and shall bear their own costs of the same, 
and if the contractors shall, in the firstinstance, pay or shall 
have already paid any part of the costs aforesaid, I direct 
that the company shall repay the same to the contractors.” 

4, Award under Arbitration Clause of Contract.—The 
award under the arbitration clause of the contract deter- 
mines ‘‘ that there are no matters in dispute between the 
said parties which I have jurisdiction to determine under 
the said arbitration clause in the said agreement, save and 
except such as are specifically referred to me by the said 
three several submissions hereinbefore recited, and as to 
which I have already made and published my awards as 
aforesaid.” 

Sir Frederick Bramwell appends to his awards a memo- 
randum explanatory of the course he adopted in bringing 
this long and tedious inquiry to a conclusion ; of the 
special manner in which he regarded certain evidence ; 
and of the methods by which he arrived at the respective 
liabilities of the two parties tou the contract. The follow- 
ing is the text of this memorandum : 

. In this appendix I have throughout used the several 
expressions hereinafter mentioned in the following senses : 





By ‘contractual documents” I mean to include the 
contract itself dated July 4, 1882. 

The supplementary agreement dated November 29, 
1882, granting an extension of the time for the completion 
of the works. 

The specification with its schedule and addenda 
schedule. 

The general drawings, 1 to 12. 

The lock drawings, 1 to 6. 

The large graving dock drawings, 1 to 5. 

The small graving dock drawings, 1 to 5. 

All further drawings of details provided in accordance 
with Clause (No. 1) headed *‘ Extent of contract” in the 
specification. 

All drawings which were actually furnished in relation 
to works for which there were ‘‘ provisions.” 

All further drawings (if any) which the contractors 
accepted in fact as drawings under the contract. The 
foregoing are the only documents which I regard in con- 
struing the contract between the parties. 

By the ‘‘Turning-out submission” I mean the submis- 
sion of July 29, 1885, whereby there was referred to me a 
dispute between the parties ‘‘ whether under the provi- 
sions of the contract the company were or were not 
justified in entering upon and taking possession of the 
works and in ejecting the contractors therefrom when and 
as they did.” 

By the ‘‘ 30th June submission ” I mean a submission of 
November 26, 1885, whereby there was referred to me a 
dispute between the parties ‘‘ whether having regard to 
the provisions of the contract the contractors have been 
paid what was due, and should in accordance with the 
contract have been certified for to them or if not what 
sum was due and should in accordance with the contract 
have been certified for to them under the contract for the 
works executed by them under the contract up to and in- 
sora une 30, 1884, 

By the ‘*17th July submission” I mean a submission of 
November 26, 1885, whereby there was referred to mea 
dispute between the parties ‘‘ whether having regard to 
the provisions of the contract the contractors have been 
paid what was due to them, or if not what sum was due to 
them under the contract for the works executed by them 
under the contract up to and including July 16, 1884. 

2. As regards the evidence referred to in the House of 
Lords order, I have arrived at my decision upon the 
turning-out submission quite independently of such 
evidence, and I neither received nor have I given effect to 
~ of such evidence with reference to my award there- 
under. 

3. With reference to the 17th July submission, and the 
30th of June submission, I originally received evidence 
under Class 1 referred to in the said House of Lords 
order as a necessary part of the narrative of the case, and 
as illustrating and identifying the subject matter of the 
contract, and thus aiding me to determine what (if any) 
part of the work executed by the contractors was other 
and different description of work from that to which the 
| acr in the contract relate, but in arriving at my awards 

have entirely dismissed the whole of such evidence from 
my consideration and have given no effect to it whatever. 

I originally received evidence as to the nature of the 
soil generally, including Classes 2 and 3 referred to in the 
said House of Lords order as relevant to two questions, 
viz. : *‘ Whether the works which the contractors have 
been called upon to execute are such as may be reasonably 
inferred from the specification, plans, drawings, and sec- 
tions referred to in the contract or not,” and secondly, 
‘* whether any part of such work is work which is priced 
in the schedule of prices attached to the specification or is 
another description of work.” 

4, In arriving at my awards upon the said two submis- 
sions I have entirely discarded the suggestion that there 
was on the part of the dock company | warranty or 
implied warranty as to the nature of the soil. 

5. With respect to the evidence as to what the soil was 
in which the contractors actually worked, this is evidence 
which it was impossible to exclude. I could not even 
attend the ‘* views” of the works which I was asked to 
attend without seeing the soil, and under the circum- 
stances it was impossible that I could excludeit. The 
only effect that I have given to this evidence is to enable 
me to ascertain the character of the work the contractors 
actually did in so far as the soil was concerned, and not 
to eee what it was that the contractors contracted 
to do. 

6. With respect to the evidence under Class 4 referred 
to in the said House of Lords order, I originally received 
such evidence as material and relevant to the questions 
whether the whole of the works which the contractors 
were called upon to execute were as regards depth such 
as might be reasonably inferred from the specification and 
plans referred to in the contract, or whether some _ of 
such work was work which was not priced in the schedule 
of prices, but was ‘‘ other description of work.” 

7. In arriving at my said two awards, I have given a 
totally different effect to such evidence. I have excluded 
from my consideration the whole of the evidence as 
regards any depth of foundation which might be ex- 
pected by reason of statements made before the signing of 
the contract, and thus, if the expression in the House of 
Lords order ‘‘ extra depth” means extra to that which the 
contractors had inferred from some statement verbal or 
written or depicted, offered to them before the signing of 
the contract, the question of extra depth cannot arise. 
If, on the other hand, ‘‘extra depth” means varying 
depths in the work as carried out then, I was bound to 
attend to such evidence, having regard to Clause 24 on 

e 6 of specification headed “Foundation,” and the 
effect that I have given to such evidence is to enable me 
to ascertain to what part of the work certain varying 
prices in the schedule and addenda schedule would apply 
and for that purpose only. 





8. The purposes for which I received the evidence, 
under Clause 3, referred to in the said order of the House 
of Lords, I have already stated. The effect which I have 
given to it and the purposes for which I have received and 
the effect which I have given to the evidence under Clause 
5, referred to in the said order, will appear from the fol- 
lowing statement. 

9. One of the main controversies in the reference was 
the question whether the prices contained in the schedule 
and addenda schedule of prices for excavation, timbering, 
pumping, &c., were applicable to the work actually 
execu or whether such work was by reason of the 
conditions under which it was performed ‘‘ other descrip- 
tion” of work and therefore subject to the provisions as 
to price of Clause (25) on page 7 of the specification 
headed ‘‘ Schedules.” 

10. One view suggested was that the contractors had 
contracted at a price per cubic yard for digging a hole on 
the site of the Tilbury Docks wholly irrespective of the 
nature of the soil that might be found there. That the 
work which they had done was excavation, timbering, 
pumping, &c., and as there were prices in the schedule 
and addenda schedule for work so named, those prices 
must be applicable whatever the conditions were under 
which the work was performed. 

1l. The opposite view was that the contractors con- 
tracted at a price per cubic yard for digging at Tilbury a 
hole in a hypothetical soil, the nature of which was to be 
found in or was to be inferred from the contractual docu- 
ments taken as a whole. That those documents state or 
that it covld be inferred from them, that the contract 
between che parties was to execute at the contract prices 
to be found in the schedule or addenda schedule various 
items of work in a soil where sufficient ballast would be 
found for the whole or greater part of the concrete and 
soil that would stand approximately in slopes of 14 to 1. 

12. I award and determine that this latter view is 
correct, and that the proper construction of the con- 
tractual documents is that which is therein put forward, 
and thus it becomes essential for me to inquire whether 
the work which the contractors did in respect of a large 
number of the most important items was having regard to 
the soi] they actually worked in, not the character of 
work for which they contracted at the schedule and 
addenda schedule prices, but was ‘‘ other description of 
work,” and for this purpose it was necessary to receive, and 
I did receive evidence as to the difference between the soil 
in which the work was actually executed, and the soil the 
nature of which was to be found in or was to be inferred 
from the contractual documents. 

13. Further, having considered the evidence upon this 

uestion eubmitted to me, I find as a fact that many of 
the most important items in the work actually executed 
by the contractors were, having regard to the soil they 
worked in, not work of the character for which they had 
contracted at the prices contained in the schedule and 
addenda schedule, but were other description of work ; 
and that the schedule and addenda schedule prices are 
not applicable to them. Nevertheless, I also find as a 
fact that the whole of the work executed by the con- 
tractors, and for which a price has not been agreed prior 
to the making of my awards, was work which they were 
compellable to execute under the contractual documents. 
This and this only is the effect which I have given to the 
evidence aforesaid. 

14. There is another case, viz., where the work, as 
actually executed, was “‘ other description of work” from 
that priced in the schedule or addenda schedule, the work 
itself or the operations performed in the execution of it 
being in whole or in part omitted from the schedule and 
addenda schedule, owing to oversight or otherwise. 

15. In both cases, unless there be some provision in the 
contractual documents for the pricing of work other than 
the schedule and addenda schedule, the contractors must 
be left unpaid (so far as the contract is concerned) for 
work which they undoubtedly executed and were com- 
pellable to execute under the contract, 

16. This difficulty is, in my judgment, provided for by 
the latter part of Clause (25) on page 7 of the specification 
headed ‘‘ Schedules,” without which the contractual docu- 
ments would have been absolutely unworkable. 

It has been argued before me by the company’s counsel 
that work for which there is no price in the schedule or 
addenda schedule is not work which the contractors were 
compellable to execute under the contract, and that there- 
fore in this arbitration they cannot be heard to claim any 
remuneration for it, or that in any event the meaning of 
the latter part of that clause is that no price is to be paid 
for “‘ other description of work,” unless a price is agreed 
to by the engineer. These contentions, in my judgment, 
are not correct. The clause in question must be taken in 
connection with Clause 34 of the contract, and I hold that 
the proper interpretation of the contractual documents as a 
whole upon this matter is that work actually executed by 
the contractors, for which there is no price in the schedule 
or addenda schedule may be, and in the present case has 
been a part of the ‘‘ works” which they were compellable 
to execute under the contract and that in those cases in 
which the engineer has not in fact agreed a price with the 
contractors for such work there is a differences between 
them which may be and in this case has been referred to 
the arbitrator. 

17. I determine that the mode of ascertaining the prices 
to be paid for work done under the contract is threefold. 

(1) The schedule or addenda schedule price where 
there can be found in those schedules a price applicable 
to the work executed. 

(2) Where the work is “other description of work” 
from that for which a price can be found in the schedule 
or addenda schedule a price agreed between the contrac- 
tors and the engineer where such agreement was actually 
arrived at, 

(3) Where the work done is “ other description of work ” 
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than that for which there is a price in the schedule 
or addenda schedule, but where there has been no agree- 
ment between the contractors and the engineer, a fair 
price to be awarded by the arbitrator. 

18. I have, therefore, with respect to evidence under 
Class 5, referred to in the said House of Lords order, 
received and given effect to auch evidence for the purpose 
of aiding me in forming a judgment as to the amount to 
which, in the last-mentioned event, the contractors are 
entitled, and for that purpose only. 

19. To summarise my entire statement, I, as arbitrator 
in thismatter, award and give as my final decision: (a) That 
upon the right construction of the contractual documents, 
the whole of the work actually executed by the contractors 
for which a price has not been agreed prior to the making 
of my awards, was work which they were compelled to 
execute under the contract. (b) That the prices in the 
schedule and addenda schedule contained, were applicable 
only to the work therein described as execu under 
certain conditions appearing upon the contractual docu- 
ments. (c) That a considerable portion of the work so 
executed was not executed under the conditions aforesaid, 
and that the prices in the schedule and addenda schedule 
were, therefore, inapplicable to it. And that the con- 
tractors are entitled to, and that I have jurisdiction to 
assess, and do hereby assess a fair pricetherefor. (d) That 
the schedule and addenda schedule were incomplete in not 
containing any price at all for several items of work and 
labour actually executed, for which also I hold that the 
contractors are entitled to a fair price, and that I have 
jurisdiction to assess, and do hereby assess the same, 

20. One further question of principle remains which 
affects the total amount which I have jurisdiction to award 
under the 17th July submission. By Clauses 25 to 27 of the 
contract the company were entitled to retain a certain 
proportion of the amounts appearing upon the certificates, 
not exceeding in the whole the sum of 30,000/., until the 
expiration of the term of maintenance, as a security for 
the fulfilment by the contractors of their obligations under 
the contract, and the company have in fact retained, and 
now hold, the whole of such sum of 30,000/. It appears 
to me, having regard to the terms of the 17th July submis- 
sion, that although the whole of such sum of 30,000/. was 
earned by the contractors in respect of works executed 
by them before July 16, 1884, I have no jurisdic- 
tion in this reference to award that that sum was due 
te them under the contract for the works executed 
— under the contract up to and including July 16, 
1884, and I have therefore (as will appear hereafter) de- 
ducted that sum along with other sums from the amount 
which I find to be the value of the work executed and 
materials on the ground (wholly irres ive of any ques- 
tion of plant), up to and including July 16, 1884, leavin 
the contractors to take such steps as they may be advis 
to recover the same in some other proceeding. 

21. Having regard to the above I find that the con- 
tractors up to and including July 16, 1884, had done 
an amount of work, and had materials on the ground 
(wholly irrespective of any question of plant) 
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Which sum I award is that which was due, and should, 
in accordance with the contract, have been certified for 
to the contractors under the contract for the works 
executed by them under the contract up to and including 
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which in the event above mentioned, I award to be the 
sum which was due and should in accordance with the 
contract have been certified for to the contractors as 
aforesaid. 

25. And I further declare that in the awards aforesaid 
T have allowed no sum whatever for interest for plant or 
for oe od of any kind. 

December 3, 1888. 


Leaving the sum of 


F. J. BRAMWELL. 








STEEL CAST GUNS. 
To THE Epitor oF ENGINEERING. 

Sir,—Mr. Hainsworth’s cast steel gun was cast solid 
and afterwards bored out and allowed to cool in the ordi- 
nary way, that is from outside inwards; we know what 
this means by analogy to ordinary heavy steel ingots, 
The wonder is not that the gun failed, but that it re- 
sisted a pressure of 14 tons to the square inch before it 
gave way. 

Given that the steel before being poured into the mould 
is of suitable uniform chemical constitution to resist the 
stresses set up by the influence of residual heat resulting 
from combustion and the friction of the trajectory, and 
that the metal iscast in such a way that the metal is of 
the highest specific and generic density, there is no valid 
reason why cast steel guns should not be as perfect as the 
Krupp forged steel ones. Because an application is bad 
this does not justify the condemnation of the principle 
which in this instance is a rational, and, as far asI can 
see, & true one, Yours faithfully, 


B. H. Tuwalrte, 
Liverpool, December 23, 1888. 








DREDGING. 
To THE EpiToR oF ENGINEERING. 

Srr,—Referring to the letter of Messrs. Simons in your 
number of to-day, the rate per ton for work done by the 
Teredo, viz., 14d. per ton, is certified by the engineer to 
the Bombay Port Trust as the average cost of three years’ 
work, as will be seen by the copy of his letter hochnuel 

A hopper dredger like the Kuphus cannot dredge 8000 
to 9000 tons continuously, as implied, but only till its 
hopper, containing 1000 tons, is filled, when it must cease 
dredging, leave its moorings, and go out some miles to 
deposit the spoil ; all this time the dredging machinery of 
the hopper dredger is lying idle, while the Teredo, with 
its three steam hopper barges, can go on dredging con- 


tinuously. 
Yours faithfully, 
For J. and G. Rennie Cane. 


Marine Engine Works, 60, Holland-street, Blackfriars- 
road, London, December 22, 1888. 


Messrs. J. and G. Rennie. August 10, 1880. 

Dear Sirs,—I have much pleasure in stating that the 
dredger Teredo which you supplied to the Bombay Port 
Trust in 1876, has given much satisfaction and has done 
excellent work. 

In the first 36 months of her working she lifted 2,122,350 
tons of 20 cubic feet each, as measured by sections, mud, 
clay, and rock of sorts. In that time she has never been 
a whole month out of work for repairs, and for five months 
in succession lifted 560,800 tons; on the 13th October, 
1879, between 5 a.m. and 8 Ee she dredged 2800 tons 
of mud, and 4400 tons of stiff blue clay, in all 7200 tons, 
with a consumption of 4? tons of coal—the average depth 
then working 23 ft., but she can leave easily 33 ft. The 
total coal consumed in the three years quoted was 1612 
tons 16 cwt., including what was required for ship’s use. 
The total working expenses—i.e. wages, repairs, coals, 
and other stores in these three years, came to 135; anna, 
which at 1s, 8d. to the rupee gives 14d. in English money, 
per 20 cubic feet, or 2d. per cubic yard. 

The dredger is still hard at work, and I expect will 
continue for many years to come, 

I may say that the dredger steamed out from the 
Thames to Bombay, 6000 miles, and did it at the rate of 
100 miles a day. 

Yours very truly, 

(Signed) Tuomas Ormiston, C,1I.E., M.1.C.E., 

Consulting Engineer Bombay Port Trust. 








Tue Unitep States Navy.—Work on the Chicago still 
continues in the New York Navy Yard, but it is hardly 

robable that she will be put in commission much be- 
ore January next year. The double-turreted monitor 
Amphitrite was lately taken out of dock at Wilming- 
ton, Delaware. Her Listen has been painted and other- 
wise looked after. The Navy Department has at present 
arrived at no decision as to whether the ship shall be re- 
built in a private yard or in some navy yard. The new 
cruiser Charleston, now building at San Francisco, will 





be completed about January 1. 





THE ERECTION OF THE ROOF OF 
OLYMPIA.* 
By R. J. G. Reap, Assoc. M. Inst. C.E. 


To make the subject of the paper clear, a short descrip- 
tion will first be given of the general features of the work 
and then the process of erection described in detail. 

The National Agricultural Hall or Olympiat consists of 
a rectangular building 440 ft. in length by 250 ft. in width 
between the walls, subdivided inside by rows of columns 
into a central nave 374 ft. long by 170 ft. wide, with aisles 
on the two sides 40 ft. in width, and on the east and west 
ends 26ft. by 40ft. respectively. The central span or 
nave is covered with a semicircular iron roof of 170 ft. 
clear span between centres of columns, and 100ft. 8in. 
clear height above floor lines. The side aisles are each 
covered with a flat lean-to roof resting on the walls and 
against the lower parts of the roof over the central span. 
The centre roof consists of ten main ribs and two end ribs 
carrying the screens ; of iron lattice-work construction, 
170 ft. clear span, 34ft. apart, and 7 ft. in depth, which 
rest on cast-iron pivotted columns 12 in. in diameter and 
15 ft. high (see views on page 632). 

The deadweight only of the ribs comes upon the 
columns, any lateral thrust is resisted by the sloping 
lattice girders forming the main rafters of the lean-to 
roofs, and by them transmitted to the iron abutment 
framings which form partitions in the side aisles. Each 
of these frames is of the shape of the letter L, and the 
tendency of the lateral thrust of the ribs is to tilt it 
backwards and raise the toe, which tendency is neutralised 
by the deadweight of the rib and column bearing on the 
toe. Between each pair of main ribs and connecting them 
together are eleven arched purlins set radially to the 
curve of the rib, and two set vertically which support an 
intermediate rib of the depth of the top boom of the main 
rib; this secondary rib helps to support small fish-bellied 
girders forming the secondary purlins, which, in their 
turn, carry secondary |, iron ribs or stringers and the 
a and glazing bars of the covering. 

In addition to the two secondary purlins which are set 
radially between any two main purlins there is alsoa 
small purlin of same shape over each main purlin, but set 
tangential to the curve of roof. This helps to stiffen the 
brackets from the main — carrying the boarding and 
glazing above them. The main purlins being of light 
lattice work are kept from sagging on the inside by a tie 
bar near each end suspended from the side of main rib. 

The gallery which is carried around the whole central 
area is supported in the front on longitudinal arched 
girders at the level of the springing of the ribs and at the 
back on main longitudinal girders parallel to those carried 
on the uprights of the abutment bracing. Opposite and 
at the back of each main rib at its springing is a hori- 
zontal arched cross-girder which forms part of the abut- 
ment bracing and a support to the gallery floor. In each 
bay between these main girders the floor is carried by 
five intermediate cross-girders of fish-bellied type, and 
shorter girders of similar form are used between the back 
main longitudinal girder and wall on north, south, and 
west sides. 

Lean-to Roof.—The sloping strut from the back of the 
main rib to the apex of the abutment truss is carried on 
to the wall and thus serves both for a support to the 
lateral thrust of rib and for a main rafter to the lean-to 
roof; between each pair of these rafters is a lattice girder 
of lighter section stretching from the centre of upper 
gallery girder to wall and forming an itechniodint 
sloping rafter, and between these light lattice purlins of 
fish-bellied shape carry the boarding and glazing of the 
roof. It will be observed from the plan that the span of 
the lean-to roof over galleries on three sides of the build- 
ing is 40ft., but at the south end, which comes against 
the main building, facing Addison-road Station, Kensing- 
ton, it is only 26 ft. : 

Ventilator.—The centre part of the main roof is raised 
about 8ft. above the top of the main ribs and forms a 
ventilator about 38 ft. wide stretching the whole length of 
the hall. The ventilator roof is supported by standards 
of light L irons braced together and connected at the 
ridge by a horizontal lattice box girder and at the lower by 
lattice girders carrying the gutters (see Fig. 1, page 632). 
The main rafters to ventilation are composed of L irons 
braced together in pairs. These support small fish-bellied 
purlins which carry secondary L iron rafters and the 
whole is boarded and covered with zinc. 

Screens.—Each end of the roof is closed by a glass screen 
of a novel design constructed as follows: The lart or 
outer rib is increased from the normal 2ft. in width to 
3ft., and a horizontal continuous girder of same width 
constructed on the top of the upper gallery girders below 
it. Between these a series of upright L bars are fixed 
alternately to the back and front of the girders in a zig- 
zag fashion on plan. These L bars are braced together at 
detinite intervals of height by horizontal trusses, to which 
are attached the vertical wood sashbars carrying the glaz- 
ing. All the vertical bars and bracing, as well as the 
horizontal ge. are constructed of steel, so that when 
the verticals are rivetted to underside of end rib, the 
whole forms a right continuous corrugated frame of great 
lateral stiffness completely filling the gables at each end 
of the building. 

Erection.— ‘The first. portion of the material to arrive on 
the site were the cast-iron heel plates to the abutment fram- 
ing. These plates are of a rhomboidal form in cross-section 
about 3ft. 6in. by 9in. deep, cast hollow and provided 
with hand holes for screwing up bolts to foot of stanchion. 
As the walls were considerably above ground level when 
these castings arrived, recesses were left for them at the 


* Paper read before the London Association of Foremen 
Engineers and Draughtsmen. : 
+ The Hall adjoins the Addison-road Station, Ken- 


sington. 
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base of the walls. The castings were set on a bed of con- 
crete 11 ft. 10in, below ground line and were adjusted by 
lumbing down chases left in the brickwork to receive the 
Ik stanchions. The lower portion of the abutment 
framing was then rivetted together and lifted from a pair 
of sheer legs with crab and rope e and lowered into 
the trench prepared for it (see Figs. 5 and 6), then care- 
= adjusted as to level and direction and the foot of the 
back standard bolted to the bedplates with four fin. bolts. 
The back vertical standard, which is com of four 
Lirons back to back with 8-in. by g-in. plate between, 
was rivetted up with the lower part o Payrrey hes ame ay 
and when set fitted into a chase left in the brickwork, 
with its outer e just flush with face of wall. The 
upper portion of the middle vertical standard was only 
temporarily fixed in place, as later on it had to be taken 
out to put on the column casing. The cross-bracing was 
then loosely inserted and the short length of upper cross- 
irder dropped over it ready to be rivetted up into place. 
'wo frames having been erected in this way a main longi- 
tudinal girder was fixed between to steady them, and the 
bars of the apical trusses put in but not fixed. The 
trenches containing the bottom frames were then filled 
with concrete up to ground level and the column bases set 
on the projecting toes. ‘These bases or sockets, which are 








thus increasing the size of floor to 125 ft. by 63ft. The 


feet of the posts were connected together longitudinally 


by double sills 12in. by 6in., between which were four 
cast-iron flan wheels 1 ft, 6in. in diameter resting on 
rails so that the whole stage moved along the centre of 
the hall on five lines of rails 25 ft. apart on twenty wheels. 
During the pro of the work, however, this number 
was found to insufficient and two more of cast steel 
were added to each line of rails, making a total of thirty. 
On top of the stage was placed a hand crane travelling 
on two lines of rails, weighted at the back with 12 tons 
of pig iron and capable of lifting 24 tons with a rake of 
jib of about 30ft. ; three trestles for supporting the rib 
and a light derrick on the extreme face of the platform 
for lifting the material from the ground on to the stage. 
In the mean time the erection of the lower portions or 
Pgs of the main ribs was ed with, and for 
this purpose a tall derrick 62 ft. high, used on account of 
the springers having to be lifted up and dropped down 
over the intersection of girders as shown in Fig. 1. 
_. As each springer formed part of the abutment framing 
it was necessary to erect at the same time the main rafter 
} ae oping roof which serves as a strut to the back of 
e rib. 
The first operation, therefore, was to lift this main 
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circular in plan, were carefully levelled and adjusted as to 
height and then concreted round with 6 in. concrete, and 
this was found quite sufficient to hold them in place 
without bolting to the framing. 

The columns are each composed of three pieces, the 
central portion or shaft is of cast iron My oy in diameter 
from 18in. at the bottom to 12in. at the top and gin. 
thick, tapering towards the ends. The outside surface is 
turned mien fe smooth and the ends bored to receive the 
top and bottom knuckles which are of cast steel, turned 
bright and perfectly fitting into the ends of the shaft. 

e column was lifted from a pair of sheer 1 and 
dropped into the socket prepared for it, but having 
no stability of its own had to kept upright by struts 
and ties sec to a wrought-iron collar bolted on 
above the fillet and arranged as shown in Fig. 5. This 
permitted of the space between two columns being left 
perfectly clear for lifting the arched er connecting 
them. en two columns had been placed in position 
the main cross-girders from columns to upright stanchions 
were lifted from a derrick and fixed, then the main longi- 
tudinal girder between the stanchions put in, and lastly 
the longitudinal girder under the front of gallery between 
the columns. he intermediate cross-girders, which 
— only 7 cwt. each, were lifted from a small derrick 
on the ground floor, the front girder being = out a few 
inches to allow them to be got in and then all drawn up 
together and the connections rivetted. In this manner 
fo was erected to gallery floor level all round the 
While this was going on the great stage was constructed 
for erecting the roof over central portion. This was built 


by Messrs. Lucas, the contractor, from Messrs, A, Handy- 
side and Co.’s design. 
The main fabric of the s consisted of twenty vertical 


ts 70 ft. high formed of whole timbers varying in scant- 
ing from 12in. by 12in. at bottom to 10in. by 10in. at 
top, braced horizontally and vertically with timbers, 
laced 17 ft. apart in the direction of the length of the 
all and 25ft. apart in the width, thus forming a rect- 
angle 51 ft. by 100 ft. (see Figs. 1 and 3, page 632), 
_ Tho platform on top was bracketted out from the ver- 
ticals about 12 ft, Gin, on the sides by 6 ft. at the ends, 





rafter on to the gallery floor with the tall derrick so as to 
be ready for fixing when the springer was up. The der- 
rick was then moved to the column and stationed just in 
front of the gallery girder and from it the springer piece 
was lifted with steam winch and rope tackle and dropped 
over the intersection of the gallery girders on the column. 

The main sloping rafter or strut was then lifted from a 
small derrick on the gallery floor and dropped over the 
apical truss and secured to the upper part of springer ; 
both were then stayed by chains back to the longitudinal 

irders and the tall derrick moved on to next column. 
he springer was then lifted into its place as before but 
held in the derrick while the small derrick on upper floor 
moved to the front and lifted into place the first upper 
allery girder between the two springers. Then moving 
kward it placed the intermediate rafter between the 
centre of this girder and the wall, and then lifted the 
second main rafter. When this was fixed to the back of 
springer a stable erection was formed which could be con- 
tinued in the following bays without the use of guys. 
The purlins between the main and intermediate rafters 
were ee » — the soll ea meet to ep front of 
next or the upper ery er. en the springers 
in redone four bays ps each a were fixed, the erection 
of the first main rib was proceeded with. 

The stage was er in the position shown on plan, 
Fig. 4, page 632, and as the first or screen rib at west end 
could not be finished till last, the third rib was the first 

roceeded with. Each rib was constructed in Messrs. 
andyside’s yard at Derby, and sent out in twelve seg- 
ments, and which were further reduced to six on the site 
by rivetting them —_— in pairs. These were lifted and 
put together in the following manner : , 
irst, the crane was run out to the side of stage as in 
Fig. 1. A set of 2}in, diameter rope tackle was fitted 
to the jib, and the first segment or haunch piece hoisted 
from the bottom by the steam crab in the middle of the 
hall, the crane being really made into a movable derrick. 
The suspended chain was attached to the segment at a 
point considerably above its centre of gravity, so that 
when lifted to a height slightly above its proper position 
the bottom could be drawn back with a set of Tight tackle 


and the segment lowered into its place, resting with its 





bottom on the springer and its upper end against the 
edge of the platform. This was then blocked out beyond 
its permanent position so as to give about 4 in. joint at the 
inside of the springer. 

The next segment was lifted by the steam crab from a 
derrick above on to the floor of the platform, then picked 
up by the hand crane and swung round into place, resting 
with one end on the haunch piece below, and the other on 
a@ trestle fixed to the stage. 

The three segments on the opposite side of the arch 
having been fixed in a similar manner there remained now 
the third on the right-hand side, Fig. i, to close the 
arch, This was picked up by the crane from the plat- 
form as before, and the jib drawn up as high as possible, 
so that when it swung round the keypiece just passed 
over the opening left for it, and was tly lewered into 
its place. With the provision above J cow when the 
alae were slacked, the joints of the arch closed up, and 
were rivetted together without any trouble. 

The first rib being thus completed alone had very little 
lateral stability, and precautions were taken to keep it in 
its place by propping from the back of the platform, and 
securing it with four steel rope guys carried down and 
made fast to the abutment framing and floor joists (see 
Fig. 3). The second rib was erected in a similar way 
without moving the stage, and as the ents were suc- 
cessively jones up the main longitudinal purlins were 
lifted and fixed in thus bracing it to the first rib. 
The intermediate rib was then lifted in segments, similar 
to the main ribs, and rivetted to the back of the purlins. 

The small anes purlins were then fixed at the back 
of the ribs, and kept from sagging in the middle by cleats 
on the vertical L-iron stringer which follows the curve of 
the roof between the main and intermediate ribs. These 
were all fixedin place from the stage and thus completed 
the ironwork of one bay with the exception of the venti- 
lator on top. Asthe material for this was not in at the 
time, the was moved forward under the next rib, and 
the stan is and rafters of the ventilator afterwards 
hoisted from a small derrick placed on a platform on top 
of the main purlins. 

Only one rib at a time was now erected on the stage 
and the bay between it and the previous one filled in. 
Then the stage was moved on tothe next rib. In this 
way the work was successfully carried on to the Addison- 
road end. 

Before the stage reached the last main rib at this end, 
the columns supporting the upper gallery and screen 
ary with lean-to roof had to be e These were 

ifted from a derrick travelling on the gallery platform 
and fixed after the same manner as the springers and 
upper arched girders of side galleries. When \the hori- 
zontal screen girder was completed the stage was moved 
up to it, and the vertical L bars of screen picked up by 
the crane and dropped into their places. The bracin 

was then put in and the segments of the wide screen ri 

lifted by the crane and lowered over the L-iron supports, 
their weight being taken in the meanwhile by s of 
timber resting on folding wedges in the horizontal girder. 

As soon as all the verticals were in, and the segments 
of the rib put together on the timber uprights, the wedges 
were slacked and the whole screen rib allowed to settle 
into its permanent position, and the vertical L bars con- 
nected to its underside all round. The s was then 
moved backwards to the other end of the hall, but as the 
rails were not laid continuously this operation took about 
five = to accomplish. Betws ct re the first ordi- 
nary rib and screen rib were as already described 
for the east end. 

The painting of the ironwork was done after erection 
from scaffolds suspended from the roof. The whole of 
the ironwork, about 1100 tons, was made and erected by 
A. Handyside and Co., from designs supplied by Messrs. 
Walmisley and Max, Am. Ende. 

The work was most successfully erected without a 
single accident by Mr. J. Howard, erector to Messrs. A. 
Handyside and Co., to whom the author is seg in- 
debted for valuable assistance in the preparation of this 
paper. 


HORSE-POWER OF MARINE ENGINES. 

Tux following report on the horse-power of marine en- 
es has been recently made by the Council of the North- 
t Coast Institution of Engineers and Shipbuilders. 


REPORT OF THE COUNCIL ON THE Horsk-POWER OF 
Maxine ENGINEs. 

In endeavouring to frame a general rule for horse- 

wer, the Council has proceeded on the basis of indicated 

orse-power. 

But it is evident that for any rule to be general in its 
application which involves indicated power, all engines 
must be assumed to conform to certain conditions, which 
conditions must be looked upon as normal, all other con- 
ditions being of course regarded as abnormal. Unless 
normal conditions be granted it is obviously impossible 
for any general rule to be formulated. The result given 
by the rule will therefore be called normal indicated 
horse-power(N.1.H,P.) | 

With a view to presenting the matter in as clear a light 
as possible, the rule which the Council has decided to re- 
commend will first be stated and defined ; the conditions 
which have been assumed as normal to all engines of the 
class dealt with will next be given and explained by re- 
ference to the Tables appended ; and ly the process 
by which the rule has been deduced in accordance with 
the above-mentioned conditions will be exhibited and 
explained step by step. 

I.—Tue Rove. 
Let D = diameter of low-pressure cylinder in inches. 
(If there be more than one low-pressure 
cylinder, let D?=sum of the squares of the 
diameters). 
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S = stroke of piston in inches. 

P = working boiler pressure in pounds per square 
inch above the atmosphere, 

H = heating surface of boilers in square feet. 

Pm = mean pressure in pounds reduced to low: 
pressure cylinder. 

R_ = revolutions per minute. 


The following rule Par the maximum normal indi- 
cated horse-power (N.I.H.P.), on loaded trial trip, of 
surface-condensing marine screw engines working at any 
boiler pressure between 50 lb. and 250 1b, per square inch, 
under the conditions hereafter specified as ‘‘ normal :” 
(D? 18 + 3H) VP 
N.L.H.P.= 100 





II.—Conpitions AssuMED aS NORMAL. 
1.—That the steam, whatever may be its boiler pressure 
between 501b. and 2501b. per square inch, is ex- 
panded by the engines to the same terminal pres- 
sure, 

This condition is necessary for the purpose of arriving 
at the power of the engines by themselves, but it is modi- 
fied in its application by the rule under certain circum- 
stances when the boilers are taken along with the engines, 
as will be explained further on. 
2.—-That the expansion is effected by the engines with the 

same degree of efficiency for all pressures between 
50 1b. and 2501b. per square inch, 

This condition secures that for the higher pressures, 
engines of triple, quadruple, or more expansions must be 
used, the number of expansions depending on the pressure. 

As a result of conditions 1 and 2 it follows that the mean 
pressure reduced to the low-pressure cylinder (P m) may 
be assumed as proportional to the cube root of the boiler 
pressure (4 P), and further that its actual loaded trial 
a value may be taken without sensible error as 5.6 1 P. 

ee Table I, for proof of this, 

$.—That the piston speeds of engines of different lengths 
of stroke are proportional to the cube root of their 
respective strokes; and, further, that the actual 
loaded trial trip value of piston speed may be taken 
as 144 VS, 

See Table II. for the variation of piston speed with 
length of stroke under this condition, 

4, —-That in all cases where the engines and boilers bear 
to each other such proportions as to prevent Con- 
dition 1 from being fulfilled, without thereby vio- 
lating Condition 3, the coal consumption per I.H. P. 
will not be affected, but will be constant for the 
same boiler pressure. 

When the engines and boilers bear a certain proportion 
to each other, which proportion is indicated in equation 
(C) further on, Condition 1, in conjunction with Condi- 
tion 2, secures that the coal consumption will be constant 
for the same boiler pressure. 

_ But when the engines and boilers vary, in their rela- 
tive proportions, from what is here called the nermal pro- 
portion, it is necessary that Condition 1 should be de- 
parted from, if the me consumption is to be preserved 
constant for the same pressure, and if Condition 3 is not 
to be violated. Table IV. shows how nearly the rule 
fulfils this condition, with a variation of as much as 20 per 
cent. above and below the normal between the engines 
and boilers, This amount of variation may be expected 
to oceur very seldom in practice. 
5.—That the boilers are constructed in accordance with 

what will be generally recognised as the fair average 
practice of the present day in respect of the allow- 
ance of steam room in relation to power, the dia- 
meter, area, and pitch of the tubes, the relation of 
grate to heating surface, and the area of uptakes 
and funnel ; that average natural chimney draught 
is used, or if forced draught be employed, that it 
does not exceed the average chimney draught; 
that the horse-power is proportional to the heating 
surface (H) and to the cube root of the pressure 
( YP); and, further, that the actual loaded trial 
trip horse-power may be taken as HYP 

See Table III. for the allowance of heating surface 
under different boiler pressures, 
6.—That the efficiency of the engine mechanism is con- 

stant, and that the propeller is such as to secure 
that the engines will utilise the boiler power re- 
ferred to in Condition 5, in the manner prescribed 
in Conditions 8 and 4. 


III.—Derpvctions oF THE RULE, 
1. H.P., of engines 





— -7854 D?x Pm x2SR 
33,000 
_:7854 D?x5.6 4’ P x144 VS { Conditions 2 and 8, 
~ 33,000 U Tables I. and II, 
DVPS 
> ig (A) (By reduction). 
I.H.P. of boilers 
H?P Condition 5, 
“ae (B) { Spadition 5 


From the above it is evident that A and B are equal ; 
_ D? yPS_Hv¥P 





te 
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af H sz , ( 
3.35 (C) 


TABLE I.—Snowine How rHe Maan Pressure (Pm) Repvucen To THE Low-Pressure CYLINDER VARIES WITH 
VP, AND THAT THE NORMAL Pm MAY BE ASSUMED EQUAL TO 5.6 VP, 
































M x .668 sieht 

} x. Pm 
Boiler Absolute P 1+H.Log.R) 4 g_¢ Pox i mm Error per 

Pressure, | Pressure. it = R dary dees: VP. aeraming | it rel, 

=P, = P,. | =C. lated. fe. 
4.83 | 569 30.985 20.543 3.684 20 630 + 421 
60 7 Pos 1B 522 38,150 21.978 3.915 21.924 — .246 
70 85 5.66 | 483 85.055 23.241 4,121 23.077 — .710 
80 95 6.33 .449 36.655 24.302 809 24.130 — .712 
90 105 7. .420 88.100 i 4.481 25.098 — .665 
100 115 7.06 | .396 39.540 26.215 4.641 25.989 — .869 
110 125 8.38 | 874 40.750 27.017 4.791 26.829 — .700 
120 135 9. 355 41.925 27.793 4,932 27.619 — .630 
130 145 9.66 | .338 43.010 28.515 5.065 28.364 — .582 
140 155 10.33 -322 43.910 29,112 5.192 29.075 — .127 
150 165 11. .808 44,820 29.715 5.313 29.752 + .124 
160 175 11.66 .296 45.800 80.865 5.429 .402 + .121 
170 185 12.33 | -285 46.725 30.978 5.539 81.018 + .129 
180 195 13. | .274 47.430 31.446 5.646 31.617 + .542 
190 205 13.66 .264 48.120 | 31.903 5.749 2.194 +_.904 
200 215 14,33 +255 48.825 32.370 5.848 32.748 41,154 
210 225 16. .247 49.575 | 2. 868 5.944 83.286 +1.255 
220 235 15.66 .289 50.165 33.259 6.036 83.801 +1.603 
230 245 16.33 232 50.840 33.706 6.127 84.311 +1.763 
240 255 17. 225 51.875 | 84.061 6.214 34.798 +2,118 
250 265 17.66 219 52.085 34.499 | 6.299 35.274 +2.197 

' 








TABLE IV.—SHOWING THAT THE HEATING SURFACE MAY BE VARIED TO THE EXTENT OF 20 PER CENT. ABOVE OR 
BELOW THE NoRMAL AMOUNT, AND THAT EVEN UNDER SUCH CIRCUMSTANCES THE RULE Gives THE Hors k- 
POWER WHICH WILL BE OBTAINED IF THE COAL CONSUMPTION IS SENSIBLY CONSTANT FOR ANY GIVEN BoILeR 
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| | Oe = normal | | } | 
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iene eae inne: 
| 20 per cent. greater | 
70 45 | 150} 9 GaSe 1780 2135 | 1958 | 1950 | 512 82.66 | 96.7 |105.9 | 101.3 
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| 20 per cent. less | | 
70 | 45 130 | pes 4200 | 1780 1424 | 1602 | 1609 | om 26.95 | 104,12) 92.16; 98.14 














TABLE II.—Showing the Piston Speed and Revolutions, on 
the Assumption that the Normal Piston Speed is Equal 
to 144 ¥g 








8. 144 OG — 
Stroke in as. Piston Speed in ee per 
Inches. Feet per Minute. : 
16 2.52 363 136.12 
18 2.62 377 125.66 
21 2.76 387 113.42 
24 2.88 415 103.75 
27 3.00 432 96. 
30 3.10 446 89.2 
33 3.20 461 83.81 
36 3.30 475 79.26 
39 3.39 483 75,07 
42 3.47 500 71.42 
45 3.557 512 68.2 
48 3.63 523 65.37 
bl 3.70 533 62.70 
64 3.77 544 60.4 
57 3.84 554 68,2 
60 8.91 563 56.3 
63 3.98 573 54.57 
66 4.04 682 52.9 
69 4,10 590 61.3 
72 4,16 599 49.9 
75 4.21 607 48.56 
78 4.27 615 47.3 
81 4.33 623 46.1 
84 4.38 631 45. 














the engines and boilers referred to in the explanatory 
clause following Condition 4. 

Assuming that the power of the engines and boilers 
when taken together will be equal to the mean of their 
separate powers, we have: 

I.H.P. of combined engines and boilers. 


D? YPS ,H vP 
_ 62 16 





(By reduction.) 





_ (D? #8 +3.25H) VP 
104 


This expresssion may without sensible error, and for 
convenience, be written : 


N.LEp, = (D?_¥S+3H) VP 


.E.D. 
100 g 


Norzs, 

1. The ply step in the above process of deduction which 
calls for further explanation is that by which the com- 
bined power of the engines and boilers is found by adding 
their separate powers and ge | by 2. 

This step, though arbitrary, will be found to give results 
which very nearly conform to Condition 4, according to 





Equation (C) expresses the normal relation between 


which condition the coal consumption per 1.H,P. remains 


TaBLE III.—Showing how the Amount of Heating Surface 
per Normal Indicated Horse- Power varies with the Boiler 
Pressure, on the Assumption that this Horse-Power equals 








H./P 
i 
| Square Feet of Heating Surface 
| per Normal Indicated 
Boiler Pressure | Horse-Power 
(P). | ie 
| ) 
50 4.34 
70 3.88 
90 3 57 
110 3.339 
130 8.159 
150 3.011 
170 2.888 
190 2.783 
210 2.691 
230 2611 
250 2.54 








constant for any given pressure, even though the boilers 
vay from their usual proportion relatively to the engines. 

able IV. is, therefore, the justification for this step; 
and from this Table it will be seen that the power given 
by the rule approximates very closely indeed to the only 
power which meets the proviso of a constant economy for 
a,.given working pressure, under varying relations of 
boilers to engines. 

2. For paddle engines the same rule may be used, with 
its coefficients modified to meet the altered condition of 
piston speed which usually obtains in these engines. 
Assuming, that under Condition 4, the piston speed of 
paddle engines may be taken at 90 VS, the rule may, 
without sensible error, be written— 


N.I.H.P. of paddle engines=(D* ¥8+5 H) VP 


160 
and equation (C) would become 
_D? ¥S 
aeiggy 

3. The Council considers the term ‘‘ nominal _horse- 
power,” as at present used, very indefinite and misleading 
as a measure of the power of marinemachinery. If, how- 
ever, instead of indicated power, a quantity be required 
which will compare more nearly with what is known as 
‘nominal horse-power,” the above rule may be used thus: 

N.1.H.P. 

6 . 





Nominal horse-power= 





Enerish Coat in Beierum.—In the first ten months of 
this year English coal was imported into Belgium to the 
extent of 175,613 tons as compared with 194,276 tons in 








the corresponding period of 1887. 
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STEAM ENGINES, 


14,166, A. G. Mumford and A, Anthony, Colchester, 
Essex. Improvements in Steam or other Fluid 
Engines and Pumps, (8d. 5 Figs.) Qctober 18, 1887.-A 
and A! are the cylinders in which work respectively the hollow 
pistons B and B'. C is a steam chamber common to both cylinders, 
from which the steam or other motive fluid is admitted into the 
hollow pistons B and B'. Dis the exhaust chamber common to 
both cylinders, Assuming the pistons B, B' to be in the ition 
shown in Fig. 2, the steam (which is constantly admi to the 
interior of both of the hollow pistons by means of the holes c and 
c' and the slots b and b!) passes out of the piston B through the 
rear port E to the port e!, and thence to the rear end of the 
cylinder A', impelling the piston B' forward, the steam in the for- 
ward end of the cylinder A‘ exhausting through the port ¢' at the 
forward end of the cylinder A', and thence by means of the rear 
groove or recess F in the piston B, through the exhaust port d, to 
the exhaust chamber D. The piston B' has moved forward so far 
that the rear port E' of the piston B' has just commenced to 
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coincide with the port e of the cylinder A', thus admitting steam 
to the front end of the cylinder A through the port e, the steam 
in the rear end of the cylinder A ———. through the omy eat 
the rear end of the cylinder, and thence by means of the rear 
groove F! in the piston B!, through the exhaust port d' to the 
exhaust chamber D. As the piston B! approaches the front end of 
the cylinder A', the piston B is being impelled towards the rear 
end of the piston A, so that by the time the piston B! reaches the 
end of its stroke, the piston B has moved so far towards the rear end 
of the cylinder A as to open the front groove F and the front steam 
port E to the exhaust port d and steam ports e' and e!, providing 
for the admission of steam in front of the piston B!, and for the 
exhausting of the steam in its rear. This cycle of operations con- 
tinues so long as steam is admitted to the chamber C, the one 
piston acting as a distributing valve to the cylinder containing 
the other piston continuouely throughout its stroke, and vice versa, 
so that neither piston is at a state of rest while the engine is in 
motion. (Accepted August 4, 1888). 


15,976, J. Reid, Rio de Janeiro, Brazil. An Im- 
proved Pump: Engine. [lld. 4 Figs.) November 21, 
1887.—In the position of the parts shown, live steam is entering 
the ports k in the valve cylinder M from the pipe R, and is pass- 
ing through the port U into the main cylinder D, and at the same 
time the pistons E!, E2 in the main cylinder E are moving upward 
and exhausting through the main port V and through the ports o, 
in the valve cylinders P, into the pipe T, to the steam chamber of 
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the condenser F. By the time the pistons D', D? in the cylinder 
D, have performed part of their stroke, the valve K has covered 
the steam ports k, and the rest of the stroke is performed by ex- 
pansion. At the end of the stroke the exhaust ports o of the 
valve cylinder P have been closed by the valve O, and the steam 
ports n are just beginning to open ; immediately this takes 2 age 
the pressure of the steam by reason of the area of the valve N 
being greater than the area of the valve O, forces the valves to 
continue their travel until the valves are arrested by stops at the 





ends of the cylinders M andP. On the return stroke and after the 
valves L, K, N, O are shifted by the walking beam h the 
medium of the arm Y, lever X, and yoke W, and the differential 
pressure of the steam on the pistons L and N, the ports [h, 0, 
will be closed to live steam. Exhaust and live steam then enters 
the ports n of the cylinder P, from the pipe R, and passes i 
the port V to the main cylinder E to drive its pistons E!, 
downwards and raise the pistons D!, D* in the oppesite cylinder 
D, whilst the steam is yee the latter cylinder through 
its port U, and the ports 2 into the pipes S to the steam chamber 
of the condenser. us the live steam enters one main cylinder 
while it is exhausting from the other main cylinder, and the two 
cylinders alternately exhaust into the condenser. As the main 
piston D! and connected piston D2 rise in the cylinder D, the 
valves B! open, and water flows into this chamber, and when the 
pistons D', D? descend, the valves B' close and the piston D? forces 
the water past the then open valves G into the lower chamber F2 
of the condenser, and thence through the tubes f, and out at the 
opening F3, The action of the piston E2 in the other main cy- 
linder E causes the water to flow in a similar manner through the 
valves Cand H the same. The condenser thus receives a con- 
stant water supply for effectively condensing the exhaust steam 
— wey dy bw a nn is discharged from the steam 

r of the condenser by a special pump Z (shown in dotted 
lines). (Sealed November 30, 1888). ee 


16,182. F. W. Dodd, Forest Gate, Essex. Im 
ments in Single Action Steam other Motive 
Power Engines, (8d. 6 Figs.) November 24, 1887.—The 
cylinders A, A are cast in one with a connecting chambe' le 
B, B are trunk pistons to which are fitted connecting-rods C which 
are coupled by a hollow T-head to the base of jir respective 
pistons, The steam supply ports a? are always covered b 
respective pistons. Steam is admitted to each cylinder at the end 
of the return stroke of its piston, by reason of the rocking con- 
necting-rod having brought the steam ports c, c into coincidence 
with the steam ports b', 6 of the piston head. The steam then 
flows to the face of the piston, until, by the advance of the piston, 
the port a*is closed. Thesteam admitted to the cylinder by ite 








expansion completes the outward stroke of the piston, the oscillat- 
ing T-head meanwhile closing the ports c, c, and g the 
port b? to the exhaust passage c!, which is at that time in com- 
munication with the exhaust passage b* of the piston, and, 
through it, with the exhaust port a and e a' of the cylinder. 
As the piston completes its outward stroke, the port a in the 
cylinder is entirely uncovered, thus enabling the main portion of 
the exhaust steam to escape directly through it. 4 the comple- 
tion of the travel of the crank, the piston will be driven inwards 
to its starting position, first opening the port a2 to the steam pas- 
sage b of the piston, and then bringing into coincidence the 
ports b!, b? with the ports c, c, whereby a fresh supply of steam is 
admitted to the face of the piston. (Sealed November 2, 1888). 


BOILERS. 


13,257. T. A. York and J. C. Edwards, Wolver- 
hampton. Improvements in Steam other 
Boilers. (8d. 7 Figs.) September 30, 1887.—This invention 
has for its object to increase the efficiency of internal-flued boilers 
by inserting in the flue or flues one or more water tubes. Figs, 1 
and 2 show the application of this invention to a Lancashire boiler. 
A water tube A is placed within each of the internal flue tubes B, 
and is of such diameter as to allow proper flue area between itself 
and the interior of the tube B with proper allowance for the 
obstruction caused by the connections between the tubes; this 




















tube A terminates at its front end somewhat beyond the fire- 
bridge C as shown, and it may terminate at its back end so as to 
be flush, or approximately so, with the back end of the boiler, or 
it may be continued, as shown, through the back end flue. A con- 
centric flue tube b (Fig. 2) may pass longitudinally through the 
tube A, or a number of small flue tubes c (Fig. 2) may pass through 
it in lieu of the larger tube b. In both cases the back end of the 
tube A is kept flush, or approximately so, with the back end of 
the boiler, so that the flue tubes may communicate with the back 
end flue. Fig. 3 shows the application of this invention toa 
Cornish boiler. (Sealed October 12, 1888). 


13,891. J. J. Tinker, Newton Hyde, Chester. Im- 
provements in Vertical 5 Generators. (8d. 
8 Figs.) October 13, 1887.—C is the internal furnace fitted with 
the firedoor A and firebars B. Dis the lower flue consisting of a 
‘T-shaped tube, the lower end opening from the furnace and the 
two upper ends opening respectively into the combustion chamber 
F, be Tato the combustion chamber F!. D! is the upper flue con- 
sisting of an inverted T-shaped tube, its two lower ends opening 





respectively into the smokebox G and into the smokebox G! ; the 
upper end of the tube opens into the chimney J. K and K! are 
division plates between the combustion chamber and smokebox at 
each side. In . 2 these division plates are only shown in part. 
Eare the tubes ¢) —s the products of combustion pass 
from the combustion chambers through the water space into the 





1. 


smokeboxes, The products of combustion pass from the furnace 
C into the lower flue D, and then a divide and pass in opposite 
directions into both combustion chambers F and F", thence 
through the tubes E into the smokeboxes G and G!, from whence 
they pass into the upper flue D' and finally into the chimney J. 
(Sealed October 5, 1888). 


14,710. L. Serpollet, Paris. Improved Apparatuz 
and Means for Generating Steam and Regulating 
the Supply thereof to Motors. (8d. 9 Figs.) October 
28, 1887.—The generator shown in Figs. 1 and 2 is composed of a 
metallic tube A upon which is freely mounted another tube B. 
The space which separates the two tubes is sufficiently capillary 
to prevent the ——— state and is larger at its base than at 
the top. Each of these tubes is provided with projections a, b, 
for the purpose of augmenting their heating surfaces. Their 
cay = or vaporising surfaces, near the point at which water is 
inj , are finely striated with scratches made by means of 
emery paper or by a fine file, such scratches being made to inter- 
lace with one another so as to offer to the liquid a vast number of 
microscopic channels or divisions. C is a circular concentric 
envelope of refractory material ; D is an exterior metallic envelope 
pie! at its a part by a number of holes d, d through which 
the air required to —— combustion enters, and in descending 
in the annular space E it absorbs a part of the radiant heat given 








off from the outer surface of ©. The holes d,d can be partly or 
entirely closed by a band c which may be moved by hand or by 
the governor. The hot gases of combustion from any suitable 
source (preferably a Bunsen burner) rise in theannular space F and 
in the central e G to the chimney H. The feed water is 
delivered by a force pump through a pipe Q, and a worm ¢ situated 
within the central flue G into an annular throat j which com- 
municates at bottom with the capillary space between the tubes 
AandB. The generator shown in rig. 3 and 4 consists of a thick 
iret tube A’, the flat bore of which is practically 
capillary, D!' isthe furnace lined with refractory material. The 
distance between the spirals of the tube A'is kept constant by 
means of stirrup-shaped pieces d!. Liquid injected into the pi 
A!, by means of a force pump through the pipe a!, is rapidly 
heated, and almost instantaneously vapori or gasified, and 
through the outlet pipe b' in an atomised or gaseous state. 
The vapour thus produced may be — to produce mechanical 
work in a suitable engine. (Accepted November 3, 1888). 


17,026, F. Godard, Cherbourg, and C, Petit, Indret, 
France. Improvements in Steam Boilers. [lld. 6 
igs.) December 10, 1887.—The improved boiler (Fig. 1) com- 
P water spaces a forming the side walls of the boiler, groups 
of sinuous tubes c communicating by their ends with the top and 
bottom of the water s a, a steam chest d connected by tubes e 
with the upper part of the water spaces a, an external furnace or 
combustion chamber b piaced beneath the heating chamber con- 
taining the water tubes c amongst which the furnace gases circu- 
late, and situated between the water walls a, from which the 
heating chamber is separated ze non-conducting lining a! in- 
closed at top and bottom by slabs f of refractory material. The 
ases enter the heating chamber at one end and traverse it in a 
forizontal direction, passing out into a kebox at the opposit 
end. Two groups of water tubes ¢ are shown connected respec- 
tively to the two water walls forming the sides of the boiler and a 
single steam chest d extending nearly the entire length of the 
boiler. As the clusters of water tubes ¢ only are exposed to the 
heat, the water contained becomes partly vaporised, and the mix- 
ture of water and steam rapidly rises in the tubes and flows out 
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into the upper part of the space a, where the first separation takes 
lace, the water descending and returning into circulation while 
e wet steam passes into the oe yap d, where it separates from 
the last traces of the water held in ow mene e spaces a 
and tubes c thus form a complete cycle of continuous circulation 
wherein the steam is — as fast as it is generated, 
The separator d is of cylindrical form, and the pipes e lead into an 
annular space between the outer shell and a concentric baffle 
me h, so that the water suspended in the steam trickles down 
ese surfaces and collects at the bottom, while the steam escapes 
at the slits or notches i in the lower edge of the baffle plate h. 
k are a series of transverse division plates apertured at bottom for 
checking the return flow of the water, and k' are longitudinal 
baffle plates for preventing the upward projection of the water. 
The steam pipe / extends within the whole length of the separator 
d at its upper part, and has narrow slits to give passage to the 





steam. The water collected at the bottom of the separator flows 
off through a pipe m into the water spaces a. The feed -water 
enters the 7 rt of the water spaces through pipes n extend- 
ing their entire length, and perforated so as to facilitate and 
determine the separation of the steam from the foaming water. 
In the modification shown in Fig. 2, a' a! are cylindrical water 
——_ united by vertical water tubes a, a; b, furnace; c, water 

reulation tubes; d, steam chest connected by tubes e with the 
upper water spaces a'; f, top and bottom of heating chamber 
containing tubes c; g, uptake ; ¢, baffles in the heating chamber 
for prolonging the contact of the gases with the water tubes c. 
In this arrangement the flat vertical water spaces are replaced by 
two pairs of cylindrical chambers a!, a', and are situated outside 
the furnace, connected by vertical tubes a. The water tubes c 
are connected at their upper and lower ends with the chambers 
a', a’, and the water circulates continuously. (Sealed December 
14, 1888). 

1 . J. S&S White, East Cowes, Isle of Wight, 
G. E. Belliss and A, Morcom, B: b Improve- 
ments in Steam Generators. [8d. 2 8.) December 2, 
1887.—a, @, @ are series of vertical compound coils or helices 
arranged in circles or ovals within the casing or furnace of the 
boiler. Each compound coil or helix is composed of two helices 
of the same diameter, the convolutions of one helix being 
situated between the convolutions of the other helix. The lower 
straight ends a?, a* of each compound helix @ open into the 
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common water chamber c, and the upper straight ends a°, a3 of 
each compound helix a open into the common water and steam 
chamber d. The two chambers c and d are connected together by 
the vertical pipes /, /, and water is fed to the lower chamber c by 
the feed pipe c?, The series of compound elongated helices a, a 
are hea from the fireplace g in the base of the furnace. The 
convolutions of one helix lie closely between the convolutions 
of the other helix, and these close coils may be utilised for keep- 
ing cool the furnace casing when a natural draught is used. (Sealed 


November 30, 1888). 
Neilston, Roatree N.B. Improve- 


17,870, R. Orr, 
ments in Steam Boilers and their 


Figs.) December 29, 1887.—The grate of each furnace is com- 
posed of a number of tubes A, which are made triangular in cross- 
section except at the ends which are round, the tubes being placed 
80 as to present flat upper surfaces, with the spaces between them 





widening downwards. The inner ends of the grate tubes A are 
fixed in the front of a water space pocket B formed across the flue 
C at the inner end of the furnace space so as to there close the 
space above the grate tubes. The front ends of the grate tubes A 
are fixed in the inner side of a pipe D fixed across the front of the 
furnace, this pipe D being made in halves with its front side bolted 
to the other half, and capable of removal to give access to the front 
ends of ht ay tubes. Each front pipe D is connected by a 
pipe E with the bottom of the boiler, the water from the bottom 
of the boiler — through the pipes Eand D, and through the 
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arranged in front so as to prevent outward radiation from the fire 
without obstructing entrance of air. The ashpit G is closed by a 
door H at its front end, and its inner end communicates with the 
flue space C beyond. With this arrangement the air passes down 
into and amongst the fuel on the grate tubes A, and the fire gases 
roduced pass downwards between the grate tubes and onwards 
the flue space C. The feed water may be led into the pipes E 
or D so as to through the grate tubes A. The grate tubes A 
are sup) at their middles by a transverse water tube J. Com- 
plete combustion of the fuel is secured, as the carbonaceous 
end vapours formed at the top of the fuel are carried down 
through the incandescent fuel near the great tubes. (Accepted 
November 8, 1888). 


BOILER FITTINGS. 


16,096. W. Leach, Accrington, ter. Im- 

rovements in Mechanical Stokers. (8d. 4 Figs.) 

ovember 23, 1887.—The flues of the boiler are partly covered 
with a plate C having doors D and one or more hoppers E for the 
reception of fuel. At the end of each furnace are fans F. The 
tops of the boxes G in which the fans revolve are in direct com- 
munication with the horizontal chamber J in which the feed-boxes 
K are made to slide backwards and forwards through the medium 
of the slotted rod L, in which works the stud M projecting from 
the face of the spurwheel N, caused to revolve by means of worm 
O, fixed on the horizontal shaft H. The reciprocatory feed-boxes 
K are made with compartments Y and Z, so that when either one 
or other of the compartments are underneath the coal-crushing 
rollers P, the com ent will receive a supply of fuel so that 
on the rotation of the toothed spurwheel N the slotted rod will 
push the feed-box first over one fan and then over the other fan, 
consequently as the feed-box is made without a bottom the fuel 
therein will drop upon the revolving fans, which will throw the 
fuel forward into the furnace. A deflecting plate R regulates and 
determines in what part of the furnace the fuel shall be sent. 




















The deflecting plate R is hinged on a pin ¢, on which is fixed one 
end of the cranked arm d connected to the vertical rod e, on 
which is attached a plate 7. A cam h is fixed upon a short shaft 
g, caused to revolve by means of worm and wheel i driven from 
upright shaft j through the medium of the wheel and worm k fixed 
on the shaft H. As the cam h revolves it comes into contact with 
a stud projecting from the plate f, consequently the upright rod 
e is made to rise and fall, in doing which the deflecting plate is 
made to oscillate upon the hinged pin c, and be thereby raised and 
lowered in such manner as to lessen or increase the size of the 
orifice through which the fuel is sent by the fans. When the 
deflecting plate or valve is at its lowest point (Fig. 2) the fuel is 
thrown near the entrance of the furnace, but as the deflecting 
plate is raised, the area of the outlet is enlarged, allowing the fuel 
which impinges against the deflecting plate to be thrown further 
into the furnace, and goes on until the deflecting plate is at 
its highest point, when the fuel will be thrown at the farthest end 
of the furnace. When this is done the deflecting plate begins to 
descend, so as to guide the fuel into other parts of the furnace. 
(Sealed November 30, 1888). 


17,336. W. Wentz, Berlin. puprevements in Feed- 
Water Injectors for Steam Boilers. [8d. 5 Figs.) De- 
cember 16, 1887.—The inner part @ of the steam nozzle is provided 
with openings i, which allow the steam entering at A to pass into 
the annular chamber } formed by the outer movable part d of the 
nozzle. The part d of the nozzle is concentric with the part aand 
closes the chamber bd by its conical surface ¥ fitting over the part 
a. The steam, aos on the surface x of the part d, effects the 
ge wey closing of the chamber even if the surface y of the part 
d, when the latter commences to act, should not come close over 
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the corresponding surface of the part a. When the suction of the 
injector commences, the outer part d of the nozzle moves towards 
the left hand away from the inner or fixed part a, so that the steam 
passes out of the fixed part @ and out of the part d through the 
openings ¢ and the chamber bd; the injector will then be in full 
action and will draw water through the pipe B. The outer part d 
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of the nozzle can be connected to the combining tube f and be 
moved over the inner part @ of the nozzle by means of a hand 
lever g fixed on a spii h, provided with an eccentrically placed 
pin h' connected with a slide h® working ina groove f? in the 
combining tube. The tube f/ may, however, be fixed and only the 
nozzle d be made movable. {Sealed ‘November 23, 1888). 
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M. Gledhill (Sir Jose Whitworth and 
Co., Limited Manchester. soneaeneanie relating 
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Figs.) October 25, 1887.—In the construction of a double crank 
(Figs. 1 and 2) the shaft a,’ the arms or webs b, and the crank-pin c 
are formed separately. Each part of the shaft preferably has its 
end a', which is to receive the crank arm or web b, r in 
diameter than its other portion. In this enlarged portion a! of 
the shaft a, are formed, by planing or otherwise, a series of shallow 
longitudinal ves ont prajeetions. and in the hole of the crank- 
arm or web 0 are formed corresponding projections and grooves 
which are accurately and tightly fit to and arranged to 
engage with those on the shaft a, as shown at a, a3. Each arm 
or web b of the crank may be formed with a counterbalancing 
extension b! which is divided from the shaft hole to its outer ex- 
tremity, so that the arm can be easily placed upon the end of the 

haft. Then, by means of screw bolts b? passed through the 
extension and provided with nuts }3, the two sides of the divided 
part can be cramped together to firmly secure the arm upon the 
shaft. A hollow crankshaft is built up according to this invention of 
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two or more tubes fitted one within the other as at a4, a5. The 
outer tube a° has the end portions of its bore formed with 
shallow longitudinal grooves and projections, and the adjacent 
inner tube a4 has its end portions formed with projections and 
ves accurately corresponding with those of the outer tube. 
ese grooves and projections are fitted together as shown at 
a6, a7, so that when the inner tube is — inserted and 
adjusted within the outer tube, the two tubes be very securely 
united. In like manner, a third tube may be inserted in and 
united with the inner tube. The crank-pin c is also, in some in- 
stances, made hollow and formed of two or more tubes placed 
one within the other as ate! c*. For securing a ship’s propeller 
in place on its shaft there is formed on the end of the shaft d 
(Figs. 3, 4) an enlarged portion d!, which may be either parallel 
or taper, and which is provided with shallow longitudinal ribs d*. 
In the boss e of the peapaliet are formed a co! nding number 
of grooves of similar depth and width accurately fitted to the 
ribs on the shaft, so that each of the ribs will enter a correspond- 
ing groove in the propeller boss. The latter is driven a tight fit 
upon the shaft so that the ribs tightly fit the grooves in the pro- 
peller boss, The entire series of ribs will increase the resistance 
to the torsional and shearing stresses, instead of weakening the 
shaft and propeller as in cases where separate keys in 
deep keyways are used. (Sealed N 9, 1888). 
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COLLIERY VENTILATION. 


Our SCHIELE PATENT COLLIERY VENTILATOR is fast superseding every other Mechanical means 
for the Ventilation of Oollieries. Arrangements ereeted by us, producing from 20,000 to 300,000 cubic feet of air per 


minute, can be seen at work in all parts of the United Kingdom and abroad, 


WINDING ENGINES. HAULING ENGINES. AIR COMPE: 
Ship Ventilators. Air Propellers. Fans for Forced Draw 

















MANUFACTURERS OF 
COMPLETE 


RoLunG Mint PLants Ys, ys 8 J cHiED ROLIS 


ee eZ Lp ANOGRAIN 
IRON STEEL Coprer @ = a "Zia ROLLS TURNED 
AND OTHER METALS a. 2) ZZ gi TO ANY SECTION 








ETNA IRONWORKS, BANCOR RD., LEITH, N.B. 


IMPROVED 


STEAM HAMMERS, 


FOR FORGES, SMITHIES, STAMPING, &c. 
VALVE GEAR OF THE BEST AND SIMPLEST CONSTRUCTION. 
— from 1} ewt. te 12} cwt. usually in Stock, 


7 Pun and Shearing Machines, Shipbuilders’ and = ae 
fae Boiler Makers’ Too proved Bevelling Machines (=== a= - 
for Shi ny ew &e. 05 =e aeenienmenl = 


Great Variety 











Extensive Stocks ~ 


Or Of Heavy Sized 

Every description Plain & Chequered 

and Section of Plates. 
Malleable Iron, te 

includiag Large Quotations and 
Round, Square, Sections on appli- 

and Flat Bars; cation. 
Heavy Sections of a Orders 

Girders, Tees, aietes, 
Angles, &c., &¢. CORRESPONDENCE 





7752 


R.Laidlaw &Son 


ALLIANCE FOUNDRY, 
GLASGOW. 


LONDON OFFICE: 


6, Little Bush Lane, Cannon Street, £.C, 


TELEGRAPHIC ADDRESSES: 
 Laldlaw, Glasgow.” | “‘ Laidlaw, London.” 














W 
eu 
QS Ss 


R. LAIDLAW & SON, 


Gas and Water Engineers, ‘J 





rome | Allianoe Foundry, GLASGOW. 
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ONLY GOLD MEDAL = 
ss sade Seaman eee Aa 47 mie 
The Co: Pp an r for all Olasses of 
ay "Steam Boilers Economically and PATA % 


Vill 


BOIL BY STEAM 
HEATING OR BOILING BY STEAM 
The objectionable noise . 
when boiling by steam is A 
entirely done away with, 
and the liquor Heated or 
Boiled Quickly, Eco- 
nomically & Silently. } 






































































No Adjustment, , By eS | Foods through Heaters 
Draws Water at 140°, 4 ang E an bo weed an eBid 
DAN Sizes Lift Water 25%, | Al Al oe No Valves or Wearing Parta. 
plicietines +2 Delivers to Boiler up to 212°| PEt 3 Can be examined instantly 
Set ge 
ria OF PRICES. i LOCO. PATTERN, on pape P| a iBnay SWAN WHARF, STATIONARY 
dhe. Bh. 60s. 650. SINGLE LEVER. a. — LONDON, £.c, —_—PATTERN. 
2 
71 
sr CHEAPEST, SIMPLEST, 
% 


— AND — 


MOST ECONOMICAL. 








Single-Acting Vertical Engines, 


From 3 to 4 Horse Power, 












DICK, KERR & Co,@ 


101, Leadenhall Street, LONDON; 
and 98, Mitchell Street, GLASGO 





STEAM TRAPS 


PICKING, HOPKINS, & C0.'S PATENT TRAPS, 


For taking the water of [ 
densed steam from 





W. ae — 
London Show Room : 76, QUEEN VIOTORIA ST. E.0. Double-Acting Horizontal Engines, 
Manchester Agent: GEORGE SIMPSON, 45, Cross Btreet. From 1 to 20 Horse Power, 


WORKS: BRITANNIA ENGINEERING WORKS, KILMARNOCK, N.B. 
— ALSO SOLE MAKERS OF — F 
KERR’S PATENT PORTABLE RAILWAY AND ROLLING STOCK. 


SEE FORTNIGHTLY ADVERTISEMENT IN THIS PAPER. 7846 


FRANGIS BERRY & SONS, 


SOWERBY BRIDGE, ENGLAND, 


Makers of Improved Lathes; Slotting, Shaping, Drilling and Screwing Machines; Portable Universal Radial Drill. 
Punching, Shearing, om Iron, and Cutting Machines ; Scrap and Rail Shearing Machines, Rail Shelsliacion and Bending 
Machines, Horizontal and Vertical Plate Bending Rolls, Angle and Tee Iron Bending Mi es, Plate Edge Planing Machines, Saws for 
Cutting Hot and Cold Iron, Rivetting Machines, Steam Hammers, Hydraulic Presses, &o. 


OONTRAOTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832, 




















matic, —require no atten- 

tion, and keep the pipes 
tree from water. » 

Extraordinary Results) (-= 

by use of these Traps Sal 











For Water Supply, Pumping, Grinding, &c, 


Picking, Hopkins, & Co., 


ARNOLD WORKS, BOW, LONDON. 7«8 
AGBTES WaAantrnDpD 


























Dec. 28, 1888.] ENGINEERING. 


1x 





— 





Ice. Refrigeration. 


630 MAOHINES IN USE, representing an efficiency ot 12,000 tons otf Ice per day. 
Great Saving in Fuel and Cooling Water over other Systems. Greatest Simplicity in Working. 


loe-Making & Refrigerating Machinery 


COMPRESSION OF ANHYDROUS AMMONIA——LINDE SYSTEM. 


THE LINDE BRITISH REFRIGERATION CO., 
City Office:—32, WALBROOK, LONDON, E.C. 


Own Ice Factories (150 tons a day) | FISHMARKET, Lower Shadwell, LONDON, E. Where please address we ar = 
and Frozen Stores: FISHMARKET, BIRMINGHAM. 


ALEX. NICHOLSON & CO., (Crown Point Boiler Works, GLASGOW. 


MAKERS or rus HIGHEST 
Established 1859 OLASS OF 


Land, Marine, and 
Multitubular 


= BOILERS 


With Rivet Holes 
Drilled in position, 
and ee done 
SPECIAL HYDRAULIC 
MACHINERY, m2 


LIMITED, 








Telegram Address : “MICHELSON, GLASGOW.” 

















get ST. 


MEASURES BROS. & 60., 


Rolled Joists and Girders in Tran or aad 


SEOTION SHEETS AND ESTIMATES ON APPLIOATION. 
Rivetted Girders, Flitch Plates, Fireproof Floors, Cast or 
Wrought-Iron Columns, Stanchions. 


Bulb and Channel Iron, Contractors’ Ralls; Tee, Angle, and Sash Iron; 
7488 


i 
HICH-GLASS MODERN MACHINE TOOLS 


Bolts, Rivets, Washers, Chequer Plates, and every Description of Builder Ine 


Ha me ae ee bates kan eae 
a ‘oista, Plates, Angles, Tees, &c., &c. 


















MODERATE PRICES. — 


— OF ALL DESCRIPTIONS AT eat 
: Ui Wheels up to 18”x 3”. 


Wheel Cutting Machine, to cut 






Lathes, Bolt Forging, 
Drilling, Screwing, 
Shaping, Wheel Cutting 
Planing, Punching 
Slotting, AND 
Boring, Shearing 
AND a 
Milling oss 
Machines. -Tool Holders 
Wood-Working 2 and Screwing 
Machines. Tackle. 
Fron Sngyt Copyrid Calaloqua eee 
TANGZTEIsS’ MAOMINE TOOL CO. ULIMITAD, 


OXFORD WORKS, BIRMINGHAM. 


7280 
LONDON: 85, Quzex Vicronia Sezer. NEWCASTLE: Sr. NicHoLas Buipines, MANCHESTER; Dzanecatz. GLASGOW: Ancriz Srazne. 


ad % 


Maintenance of Permanent Way. 





DE BEaNRGVe=E 42 OO., 
Strangeways Ironworks. MANCHESTER. 
NEW INDUSTRIAL OIL LIGHT. 


THE LUMINATOR. 


For Steam or Compressed Air. 
SOLE MAKERS: 


A. & 0. STEWART, 


Port Eglinton Brass Foun 


Victoria Street, GLASGOW, 
Patentees of Liquid Fuel Burners, &c. 
PRIORS ON APPLICATION 
Steam Gauges and Boiler Mountings on 

the most improved principles at Lowest 
. Prices. 7249 











ee a Tl 


peer: | 


Pla a Lia 4. 


A A cee 


Bae CUB 
AUTOMATIC ENGINE 
SOLE MAKERS FOR 

EUROPE,INDIA & 

a ok On) Od. 1 i aoe 
ALLEY & MACLELLAN, 
SENTINEL WORKS 
GLASGOW. 
493 QUEEN VICTORIA ST LONDON £.C 
WRITE FOR CIRCULAR 


SEND DESCRIPTION OF 
PLANT NEEDED. 








RICHARD KELL& Co. Grindstone Manafactarers, 
NEWCASTLE -ON- -TYNE, 
ESTABLISHED 1 





Grindstones can be made by band labour or turned 
true by machinery as preferred. 7014 
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MACDONALD PATEN| HENRY J, COLES, "somes svmmum 
FRICTION CLUTCH 








Has Important Points of Excellence 


over All Othebe. ENGRAVING FROM PHOTO OF 10-TONS STEAM CRANE, 


JERSEY HARBOUR WORKS, 





Write for Full Particulars to— 


W. R. DELL & SON, % 


London, EI.C. CCl Dy An Eee ee i 


ELECTRIC LIGHTING 











a 








SINGLE-CHAIN GRAB DREDCERS, OVERHEAD TRAVELLING GRANES, 
HYDRAULIC CRANES, PRESSES, AND PUMPS, 
SLIPWAY MACHINERY, ROCK DRILLS and AIR COMPRESSORS. 


2 IRON ROOFS. HOUSES AND BUILDINGS 


FOR ALL PURPOSES AND ALL CLIMATES 














J. G. STATTER & CO., L?- 


ALLIANCE ENGINEERING WORKS, 


WEST DRAYTON, NEAR LONDON. SHIPBUILDING YARDS, 

















or a - ~ — —— | 
_ : = GASWORKS, COLLIERIES, 
Dynamos, Motors, ; <nttne sc ee RAILWAY, MINING, 

ARO LAMPS, INSTRUMENTS, &o, — 
Complete Plant for Central Stations. a rs. AGRIOULTURAL PURPOSES. 
PARTICULARS & ESTIMATES ON APPLICATION. : —— ll . FA ’ 
FORREST & CO Ae Pe SPECIAL . am, GIVEN TO EXPORT WORK. 

" ‘w= CONSTRUCTIONAL IRONWORK OF ALL KINDS. 





(Late FORREST & BARR) hen al DRAWINGS AND ALL INFORMATION ON APPLICATION, 


66, Bath Street, GLASGOW, a ee SE = a 
SPELT aad HAND CRANES! © LES DIXON & C?. LIVERPOOL. 














FROM ONE TON UPWARDS, anp 
GENERAL HOISTING MACHINERY; 


ene, oes” | ~~ SAMUEL OSBORN & CO.., 


Punching and hearing Mach‘nes, 


Gearing and General ““BOLH MAKERS OF 


Castings. 
Ee. MUSHET’S 


SPECIAL (SELF-HARDENING) STEEL 


Brought out 20 years ago, and still maintains its superiority over all imitations. It is the 
BEST STEEL yet produced for Lathe, Planing, Boring, and Slotting Tools, Milling and Nail 
Cutters, Countersink and Twist Drills, Machine Taps and Dies, and Hot Punches. No 
twisting in hardening; no watercracking; easy to forge, file, or tool; and machines may (and 
should) be driven at speeds and feeds far in excess of any that can be used with any other Steel. 

Crucible and Siemens’ Steel Castings from a few ounces to 15 tons. each; Best Tool Steel, 
att tat, TNSNED ANROL ast Sors Files, Saws, Hammers, &c., &c. “ 


ne Ta aa: [OLY DE STEEL & IRON WORKS, SHEFFIELD. 


So 0 
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VENTILATING CO., Lmtd., 
68, FORE STREET, LONDON, E.C. 7224 


TO BRASSFOUNDERS AND OTHERS. 
Patent Rope-Power Overhead Travelling Cranes ] Ai CH A N & SON Hydraulle Overhead Travelling Cranes -| STIFF & So NS, 
(Any weight up to 100 tons; any span up to 70 ft.) (For loads up to 200 tons.) 
Patent Shaft-driven Overhead Travelling Cranes ENCIN FERS. Improved Rope-Power Jib Travelling cranes 
Telegrams: “PULLEYS, OPENSHAW.” MAN CHES TE Ee | Improved Hand-Power Jib Travelling Cranes LAMBETH 


LONDON, 
MOSELEY’S PATENT wate QUAL 


STRAIGHT FULL-WAY VALVE|2dujuco cxunme 


CLEANS ITS OWN SEAT!!! and GENERAL and BAMITARY 3? 























SOL MAEERS AND LICHUNSHEAS, 


ALLEN, HARRISON, & CO.,|"?n"2xerezns 


PRESTON, ; 
CAMBRIDGE STREET WORKS, ae cea 


MANCHESTER. Roofing Tile Machines. 


Unequalled for Simplicity, Durability, and Efficiency. MANLOVE. ALLIOTT 
}] 5 














The construction of this Step Valve, as will be seen by the illustration, is on an entirely new principle; it is 








extremely simple, and its su ma pad over all other valves is at once apparent. 0 D 
TSUEBTION : :—The shell is bored pean, and forms the seat of the valve. i the spring on tt after being C 44) L . 
nm vet ned the required size, is sp sprung inte the shell and fitted to its seat, the e ring, by its a 
automatic action, always oe it up to the shell, thus forming a perfect face joint ; refore me wants 
closing (not sorewing down to a seat as in other valves) to shut off the steam or liquid that uae be in the ta ENGINEERS 
to the liquid (thus covelling excsesion), Gil nil apie, the tap the valve ugh eepend in i part BLOOMSGROVE WORK 
e liq jus preventing cerrosion uld any ent or ge on the face ; 
once removed by the act of closing the valve. It Gannot Saee wedge or get fast, and is easily or shut. S 
For STEAM or HYDRAULIC CRANES it is unriv: nied w when worked by a lever, its action being always free, NOTTINGH AM 
and the supply of steam or water can be regulated to the greatest nicety. . a 
Preaiions rs will see at a glance the great merits of this invextégh combining, as it does, every requisite mys 
of ‘ect valve, self- aming, and si simple. It hag been severely tested, and has in every way proved satisfactory. MAKERS OF ° 
‘ USERS, BRE all Firms Firms requiring a good reliable valve will find it invaluable. 
alone —— “ed lye. all ‘i sizes from jin. upwards, in brass, or metal shell and brass working Pare MACHINERY AND APPARATUS 
e and female en ges, as required, 
it 3 es _| FOR THE TREATMENT OF 











TOWNS REFUSE, 


AL8O AT 
LONDON, GLASGOW, AND MANCHESTER. 


Paris — Exhibition, 


MITCHELL’S EMERY - WHEEL CO., 


MILL STREET, BRADFORD, MANCHESTER, 
BMY WHEELS 2c MACHINASsS. 
F Machine, complete, with two 12 in. diameter Wheels, as per illustration, Price £7, 

Machines complete with Wheels, from £2 58, up to £50, 7311 
ILLUSTRATED AND PRICED CA TALOGUES PO8T FREE ON APPLICATION. 





























STURTEVANT FAN BLOWERS & EXHAUSTERS sz tin 


above. CORRESPONDENCE IN ALL LANGUAGES. 


BLOWERS OF THIS PATTERN Offices: 30, Bold Street, LIVERPOOL, 


ARE ESPECIALLY ADAPTED FOR 


Blowing Forge Fires, Boiler Fires,|E. PAGE & CO., 














HEATING & PUDDLING FURNACES. BEDFORD, ENGLAND (Pfrsa* 
IRON & STEEL BRIDGES, ROOFS 
HXHAUSTERS Steam Launches for Inland Navigation, ° 


ARE USED FOR 


2 = MAKERS OF PLEME 
Removing Smoke, Steam, Noxious Vapours,|*" suk end riemening tachinersn a 
Dust from Emery Wheels and Cement Mills, | w, GUNTHER, OLDHAM. 
« Stive from Mill-Stones and Purifiers, &c.* SILENT 


: These FANS are made with Pulleys on either the right 
, or left, and with bottom horizontal or up discharge, as 
‘best suited to the situation and kind of work. 











MONOGRAM BLOWER. 


STURTEVANT BLOWER COMPANY, 


76, QUEEN VZOCTORIA STREET, 1.0NDPDOMN. 7416 
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CRANES & LIFTING MACHINERY 


OF AZLI, DUSORIPTIONS. 


JOSEPH BOOTH & BROS., RODLEY, LEEDS. 











@= Those Cranes can be seen at Work (amongst other places) at the Tower Bridge Works, and at the Sewage Outfall Works at Barking, “Seq 
Telegraphic Addresses—‘‘ CRANES,” RODLEY; ‘ ASUNDER,” LONDON. 


General Agent: A. E. W. GWYN, 9, 9, DUCKSFOOT | LANE, CANNON STREE _ STREET, LONDON. 7524 


PLANING MACHINES. 


_ HETHERINGTON & CO., Ancoats Works, MANCHESTER.™ 


 EOCOMOTIVE ENGIN = | MOUN LIN Ss 
IN BRASS, COPPER, oe 












































ENGINEERS’ COPPERSMITHS, BRASS | FOUNDERS, AND FINISHERS. 


ISAAC STOREY & SONY, = 
ENOTT MILL, MANCHESTER. 


JOHN |. THORNYCROFT & CO. 


‘seu Yacht and Launch Builders, CHURCH WHARF CHISWICK LONDON, W. 












































































Y AC HTS THORNYCROFT'S 
i wal 

LAUNCHES st 

For Sea or River — . ere ares oan 
Service, from y! N . So So ew care somes 

25 to 250 feet | —— =| DONALDSON’S 
in length, and ji et ee LO a 28 PATENT 

Speeds from 10 ; Steam Steering Gear 

to 27 knots per ialiie ihn ation 

hour. STEAM YAOHTS AND 

LAUNOHES. 









| 47 ft. 6 in.; Beam, 14 ft. 6 In. Draft, 4 ft. Il in. Speed, with “ype r 






fy 
3 
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THE LUCIGEN 


2,500 Candle-Power, actual, for’ Sd. per hour. 


The Lucigen Light is produced by burning Creosote Oil, Tar Oil, Crude Petroleum, or other heavy Hydro- 
Carbons, by means of Compressed Air, in a special form of Lamp, termed ‘‘ THE LUCIGEN.’’ 


CHEAPEST AND BEST LIGHT. 


i i! Adopted at the Forth Bridge Works, by Tancred, Arrol & Co.; The Tower Bridge Works, by John Jackson, Contractor; 
A Woolwich Arsenal; the Works of the Principal Railway Companies; also by } 

| Sir W. G. Armstrong, Mitchell & Co., Ltd.; J. Mowlem & Co.; Brunner, Mond & Co.; 
lhe Peto Bros.; and other leading Enginecta, Contractors, eon 

























ITAA 


! fi HA | ML 
Ni . ig Ta 


Illustrated Catalogues 
and every information on 
application to 


Mr. T. M. JARMAIN, 
General Manager. 


Ht 





RAILWAY LUCIGEN, AIR COMPRESSOR AND RECEIVER.” TRIPLEX LUCIGEN, (10,000 CANDLE-POWER.) 


THE LUCIGEN LIGHT COMPANY, LTD. 


PAGE STREET WORKS, WESTMINSTER, e.w. 


WORTHINGTON, PUMPING, ENGINE COL, 


= 153, QUEEN VICTORIA STREET, LONDON, E.C. 




























ON &. — . ANG aa) SCREWED TUBES 
Pe VON ee 
Ta |): TUBE MANUFACTURERS WOLVERHAMPTON STAFFORD SHIRE ts al 
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DAVEY, PAXMAN & CO., ENGINEERS, COLCHESTER. 


ey re whey > > 5G Mi ze D: Pp_ &@ CO a) HIN GIN ES Ss 
al Are the most ECONOMICAL, EFFICIENT, and DURABLE of any in the Market. 


NEWCASTLE TRIALS, July, 1887. 


After Competitive Trials open to all makers, 
DP & Goce Engines wore awarded 


THE ONLY PRIZES 
pinks , 
oer ine hl ai 
for Steam Engines, viz.*, 
& 200 


FOR 
Best Compounp Posrt- 
ABLE ENGINE. 


£&100 
FO) 

Brest Smore-Cruavpan 
PortaBLe ENGINE, 
—-00—— 

MAKERS OF 


Semi-Portable Engines 
Semi-Fixed Engines & Boilers 
Horizontal Engines 

Vertical E es and Boilers 
Horizontal Windin, Engines 
‘a. Hoisting Engines and 


Chapouet Portable and Semi- 


rtable Engines 
Compound Semi-Fixed En- 
gines and Boilers 
Compound Horizontal Fixed 


Engines . IMPROVED LANCASHIRE BOILER, Showing Paxman’s Patent Boiler Flue, 
ig her arncpenmmnnal with Strengthening and Expansion Joint. 


—ro Eugineswith Dysame Nors.—D. P. & Co. have very extensive Boiler Works, fitted up with all the latest and most 
Vertical Engines with Dynamo | improved Machinery for this special class of work. Particular attention is paid to every stage of 


attached work, and nothing but the very Pest materials used. Standard sizes of Boilers always in progress. 
Tandem Compound Engines, 


The “ESSEX” PATENT VERTICAL BOILER. Catalogues, Price Lists, Photographs, and Specifications sent post free on application to 


DAVEY, PAXMAN & CO., Peoers, Colchester. 


8. DIXON 
and Son’s 


“ Fagg . 


Indicating 
. Lakeiatan. 


: f CHEAP. 
EE 


















































LEEDS OLD BRASS WORKS,LEEDS, YORKSHIRE. 


vo Ee & SPE NN C EE 7 3D. 
Lime Bank Street, Ardwick, Manchester, “ 


MANUFACTURERS OF 


IMPROVED PATENT 


CONSOLIDATED EMERY DISCS. 


GRINDING ano POLISHING 


MACHINERY. 


! y/{ PRIZE MEDALS—Amsterdam, 4883; International Inventions, 
London, 1888, &e, ae, 














Pattern D Grinder, 38 in. Discs. ILLUSTRATED CATALOGUES FREE ON APPLICATION.” 
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BROADBEN Ts’ 


ee HVDRO-EXTRACTORS, 


Direct Steam Driven, Suspended on Links. 
No Shafts or Belting required. And 
requiring Ne Foundations, 


—— ADAPTED FOR — 


MANUFACTORIES, DYEHOUSES, LAUNDRIES, 
CHEMICAL WORKS, SUGAR REFINERIES, &c. 


SauND FOR CATALOGUE. 


THOS. BROADBENT & SONS, 

































i | CENTRAL IRON WORKS, 7315 
i neg Chapel Hil, HUDDERSFIELD, nome 
Al — ae Telegrams: “ BROADBENT, HUDDERSFIELD.” 
DASCRIPTION. 
= The Meredith Boiler belongs to the now well-known type of Beilers in which Horizontal Tubes are 
ef employed as heating surface in a vertical cylindrical shell, by means of which the advantage of Seowne 
= of space due to a Vertical Boiler is combined with the efficiency of a Tubular 
A special feature in the Meredith Boiler, and which is cov: ae by the third claim of the tion 
No. 64585, is the arranging fy Horizontal Tubes in two ee er the furnace, so as to from 
the combustion oh , in ill ted in the figures, especially in Fig. 3. 
= This divergence of the Tubes leaves an open space above the e crown fond of "tne furnace, thereby facill- 


| _— ig the —— t — = of steam ep at part of the Ane a = the r socal in —— 
} ey are most rap genera’ A result of this a en! @ en’ absence ing under 
any conditions in whielr th ese Boilers have been — ogo 
r The Hi Surface ‘of th the Meredith Beiler is greater by from 20% to 40% than that * a of . 
™ similar type, o to the facilities provided for increasing the length of the horizontal tubes, which 
project beyond the shell of the Boiler into the smoke box, as illustrated in Figs. 1 and 8. 

For the Meredith Boiler, in addition to the abeve- -named special advantages, may be claimed all the 
r cnaily cleaned advantages belonging to this type of Boiler, such as economy of space, tubes easily swept, and 


i= , STockron- -ON-TRES. Steckton-on -Tees, 25th November, 1887. 





ie Dear Sirs, a the M Meredith Patent Boiler which you supplied to us has been at work about twelve 
- =, SOLE MANUFACTURERS months, and we are glad to say Sas ven us great satisfaction. We cannot speak too highly of its mer orite 











q ae iy ore — AND LICENSEES, pol snd peg cae agate hr — aa "For OOR STEEL AND THON OOMPAN ANY. Lid. 
aa Bae@.sr, ae i ~—A r. 
RI LEY BRO S., Perseverance Boiler Works, STOCKTON-ON-TEES. 


PRICHS ON APPLICATION. 7557 








Paris, 18'78.—GOLD MEDALS AWARDED.—Melbourne, 1881. 


MANUFACTURERS OF 


TOOL STEEL 


OF SUPERIOR QUALITY. 


SPINDLE STEEL. 


CAST, SHEAR, 
GHRMAIN, 
SPRING, BLISTER 


Sheet Steel 


FOR ALL PURPOSES. 





MANUFACTURERS OF 


Steel Gearing 


MOULDED BY PATENT MACHINERY 








a ar! 
ss ry 


ALL KINDS OF i 


STEEL GASTINGS wy Pan 5 a 


Weighing up to 20 tons. 
For Mills, Machinists, >» Sl! 
ierours, ail WZ Z Mg ie a 
Marine, & Mining Purposes. fe 


ALSO OF 








‘= omit 
= 


h 


||| eee = 3 3 





PROPELLER BLADES, = 
MARINE CRANKS, 4 
RUDDERS, «= 


STERN FRAMES. — Jgg7anwan NS Oe aa WH 5 STEEL PLATES 
aa A Ve LN ee ee ge =~  FOBGINGS of all Kinds, 
London Agents: ; é 


Cornes, Garvert x Go. 
30, WALBROOK, EC. 55, DALE STREET. 


WM. IE ESSOP & SONS Y Limited 


BRIGHTSIDE WOoREKS, SHHFEIBLD. ke 


Manchester Warehouse; 
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TRAUTWINE $ 
CIVIL ENGINEER'S 
POCKET-BOOK. 


‘Beyond all question the best 
“Dayna ga for the Engineer that 


as ever a .”—GEORGE L. VosE, 
C.E., in TEfereat for Railroad Engi- 
neers,’ 


**Without doubt it has proved itself 
to be the most useful handbook in the 
language for the Engineering Profes- 
sion.” —Hngineering and Mining Journal, 
Aug, 25th, 1888. 





JOHN WILEY & 80NS8, New York. 
EB, & F. N. SPON, London. Be. 








[die Rubber Products— 


For Textile and Ohemical Manufacturers, Engi- 
neers, Contractors, Dyers, Paper Makers, Millers, 
. 

Also for 
Steamship, Railway, Telegraph, Agricultural, and 
other Technical purposes, are exclusively and actually 
manufactured by the 
NORTH BRITISH RUBBER COMPANY, LIMITED. 


Manufactory ! 
OASTLE MILLS, EDINBURGH. 
ey voy srgate Street, London. 


Warenouee{ 6, ‘Charlotte Street, Manchester. 
18 & 16, Oswald Street, Glasgow. 











SMITH’S CRANES 


CANNOT BE SURPASSED 
for Quick, Efficient & Economical Working 
Can give more references ¢ 
; than any other maker to f 
users of this class of Cranes 
in every part of the world. 








SEND FOR PRICES ‘AND PARTICULARS, 
Lendon Agents: Hy. HUGHES & Co., 85, Gracechurch Bt., E.C. 
Telegrams—"' SMITH, RODLEY ;” “ FUSE, LONDON.” 


rEaomas MITE, 
STEAM CRANE WORKS, 7450 
RODLAY, nz LHHDS. 


WEIGHING MACHINERY. 


ae so 





Tele. Addrese—‘* WEIGHING, MANOHESTER.” 


AY HARDTYLERS (i 
ANIM 





ADDRESS 
84 885. Whuitecross STREET 
LONDON.E.C. 


The Blackwall Galvanized Iron Co., Ltd 
GALVANIZ EI 


Iron Tanks and every description of Cast and Wrought Ironwork on the shortest notice. 
LARGEST BATHS Ry PLANT mt THE TRADE. 


B STOOK K 


, GALVANIZED CORRUGATED ROOFING. ‘AND GALVANIZED FLAT WORKING-UP SHEETS. 





Works, Orchard Place & Bow Creek, Blackwall, £.; Offices, Corbet Court, Gracechurch St., B.C. 


TELEGRAPH 














































MERCHANTS AND ENGINEERS, 
40, CHAPEL STREET, 


Telegraphic Address: ‘‘Poolbirch,” Liverpool. 
Telegraphic Codes: Ourown; Al Oode; ABO, 4th Edition, 


Representative Machinery Catalogue, with over 


800 Illustrations. Now Ready. 
‘*A complete compendium of vig ST requisites.”—Engineering. 
Price 10s 








Railroads and Rolling Stock. 240 pages. 500 Illus- 


trations of all most recent developments. Now Ready. 
“Just the kind of information needed.”—Engineering, 
Price £1 Is. 


Messrs. JNO. BIRCH & CO. act as Agents at home for the Purchase, In- 
spection, and Shipment of all classes of Material and Machinery for Foreign 
Dockyards, Arsenals, Engineers, and Foundries. 








Plantations and Industrial Systems supplied with Portable or Light 
Permanent Railways. 

Plans, Specifications, and Estimates of Mechinany. Machine Tools, 
Eogecering Material, Steamers, Barges, Dredgers, Railway and other 
Plant, prepared and submitted. 6788 




















PHOSPHOR ' 





DURO METAL 


FOR BHARINGS, SLIDEH VALVES AND PUMPS, &o. 
Beware of imitations, and specify the ‘Cog Wheel’ Brand of 


‘OHa 








THE PHOSPHOR BRONZE COMPANY, Limited, 


__87, SUMNER STREET, SOUTHWARK, LONDON, ee 




















THE LEEDS FORGE COMPANY, 





SAMSON FOX, C.E. 
Managing Director. 


et ae 





LEEDS. . 


Furnace for 
Marine Boiler & 
Flanged to = 
meet Tube Plate. (ThE Lanes & 
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| BENJUN. GOODFELLOW, 


(ESTABLISHED 1[838.) 


E'yYDE, NABAR MANOCOBRES TEE, 
—— MAKER OF —— 


ROPE & WHEEL GEARING 


All Deseriptions of Millwright Work. 
HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS, 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


CYLINDERS, &0., BORED, AND VALVE FACINGS PLANED IN THEIR PLAGES. WHEELS, &o., MOULDED BY PATENT MACHINERY. 
FLY-WHHHLS, ROPH AND BHLT PULLEYS, &o., TORNHD TO ANY SIZH, FORGINGS OF HVERY DHSORIPTION. «wu 


G~> i PETER BROTHERHOOD, "7" am. 


mel Re MECHANICAL ENGINEER, 
* BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.E. 


IMPROVED PATENT SIMPLE OR COMPOUND 3-CYLINDER ENGINE. 


! FLEXIBLE OOUPLING. , FLEXIBLE OOUPLING. 












































itll ii ithe ee ci sas Un eee mets aaeameemees ee ee 
= LSPS ge on nearer ices 


nn FOR DRIVING 
ECONOMICAL 
AND FAN S, 
EFFECTIVE 
voR CENTRIFUGAL 
SHIP LIGHTING PUMPS, 
As in General Use in a 
the British, French, . 
Italian, Danish, &c., — se 
&e., Navies. MACHINERY. 
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York Street Works, 


LAMBETH, 8. 


Makers of the IMPROVED 


CENTRIFUGAL 


Pumping Engines, 


AS SUPPLIED TO 


COMPOUND ENGINES ALL THE LARGEST AND LEADING STEAP- 
As supplied to the North German Lloyd. SHIPS AFLOAT. 718-9 
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BELL'S ASBESTOLINE 


RUGISTHRED. 
CONSISTENOY OF ASBESTOLINE. 


ASBESTOLINE, to meet all circumstances, is made in four degrees of 
consistency, A, B, C, and CC 

ASBESTOLINE, A, is specially adapted to ordinary Land Engines and 
Machinery, in and out-door, in this country. 

ASBESTOLINE, B, is a little more solid, and is for use on Steamships in 
temperate climates, also on land when iit is desirable to have Lubricant 
stiffer than A. 

ASSESSOLIEE. C, is for use in tropical climates, both ashore and afloat. 

t is also invaluable in works in this country when the temperature is 


pe ASBESTOLINE, CO, is designed for use on calenders, paper machines 
ASBESTOLINE has beaten all other Lubricants in trials. &c., where the ‘bearings are heated by steam passing through, and some- 


ASBESTOLINE is applicable indoors, in the open air, and in every Climate. il me times is advantageously used instead of C. 

The reputation of Asbestoline as a lubricant of the highest pay in every kind of eFhie is established, and it has never been equalled by any other’ lubricant, in the numerous cases of special difficulty in 
which the best oils are ineffectual. It is used with marked success in and. fron Works, Collieries, Cotton and Wool Mills, and other textile Manufactories. In Corn Mills it has proved invaluable on the roller and 
other modern machines. In Saw Mills, on machines going up to five een revolutions per minute, its _ has never been approached aed iy Sar otver i Lubricant. On Electric Lighting Machinery and in Steam Ships of 
all sizes th ut the World, the success of ‘Asbestoling is unequalled. Many engines and machines of all descriptions sata trout results both in working and wear, when the system of lubrication has 
not received due consideration. Engineering Firms of the way oe, est standing, who give adequate attention to this _— ines 0 hg ize that the adoption of Asbestoline requires no great change in 
the system of lubrication they prenarty use, and they have accordingly given to it their powerful testim: ee enh We wean Lubricators suitable for every description of engine, machine, and bearing, 
some patterns of which will be found below. 

Supplied in Kegs, 28, 56, or 112 Ib. Every Keg bears the Trade Mark and Registered Title, “ASBESTOLINE.” .- 
PRICE sas. <34. PER POUND; KEGS FREE. SPECIAL TERMS FOR LARGE QUANTITIES. 
Pea TO EXPORT MBROHANTS.—One Pound of Asbestoline — uals Two Gallons of Oil weighing 18 lb., consequently the 
in freight is very considerable. Liberal Terms are conceded to port Merchants. 


PUBLIC NOTICEH.—LH20 REWARD. 


Whereas unscrupulous persons have obtained from the premises of some of our ——, empty drums our name and trade mark, and have filled 
them with oil to be passed off as Bell's Asbestos Lubricant, and with grease to be passed off as Asbestoline, whereas it is believed that this is being 
extensively done, the above reward will be paid to any one furnishing such evidence as Leppe f to the conviction Ors persons committing the above offence. 


FULL PARTICULARS, PRICES, AND FURTHER INSTRUCTIONS OF THE APPLICATION OF ASBESTOLINE, WILL BE FOUND IN CATALOGUE, WHICH ALSO CONTAINS TESTIMONIALS 
AS TO THE SUPERIORITY OF THIS LUBRICANT OVER ANY OTHER EITHER IN PASTE OR LIQUID FORM, 


\ 


2H. no akeans 8. Swing Lid. 








ADVANTAGES OF ASBESTOLINE. 








ASBESTOLINE is the most efficient Lubricant for all Bearings. 


ASBESTOLINE is the Cheapest Lubricant, saving from 50 to 90 per cent. 
of the cost of Oil. 


ASBESTOLINE is the Cleanest Lubricant, 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant from Ignition. 





















he Screw i \ 2. Hinged Lid, 


ul 


Showing Section of Lubricator fitted in 
ordinary Bearing. 


7. SpunBrass. } 


posse i 
| 







Lubricator No. 10 fitted to Crank Pin of Vertical — 
ngine. 












Lubricator No. 2 fitted to Crank Bearing 
of Horizontal Engine. 


7H. Glass with 
Plain Piug. 





6. Sprin 
bitan. 






Lubricator No. 6 fitted to Excen- Lubricator No. 6 fitted to Excentric 
tric of Vertical Engine. of Horizontal Engine. 












6H. Heavy 
Spring Piston 





Lubricator No. 6 fitted to Crank Pin. 





































| | wie a po H 12. Regulator. 
BO) Ge ! SEL en = = 
Lubricator No. 6 in event tmetenner’ No Bf fitted | in » Wall tite, n Wall Bering with 
it, Hand Feeder. _!0. Hand Feed: 10. Crank Pin. Position for Loose Pulleys 13. Le Tube. 6. Screw-down 
ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS; FREE ON APPLICATION. it 





DEPOTS: MANCHESTER—Victoria Buildings, Deansgate. LIVERPOOL— 2, Strand St., JamesSt. GLASGOW-—35, Robertson St. 
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BELL'S ASBESTOS 


NWON-CONDUCTING COMPosi Trion 
FOR COVERING BOILERS AND STEAM PIPES. 


WILL REDUCE LOSS BY RADIATION TO . A MINIMUM, AND SAVE 40 PER CENT. OF FUEL. 











TRADE. 





It is essential in a covering that it shall not only be a non-conductor, but a substance free from whatever can injure metal, and of a 
nature which will enable it to adhere well for years. To do this it must be sufficiently elastic to prevent cracking and leaving, by expansion and 
contraction, the heated surfaces to which it is applied. ‘This Oomposition is daily applied to Tanks with Round or Flat Bottoms, and its 
adhesive properties enable it to keep to the surfaces without bands or any device necessary for holding on other compositions. Our Oovering never 
fails to Save its Cost in a few months, lasts for years, after which it can be taken off and applied again with a little fresh. In 
all respects it is so superior as to be infinitely cheaper than Compositions sold at one-fourth the price. We would point out that this being 
supplied dry in bag, will cover six times more surface than other materials which are sent out wet in cask. This shows the apparent 
low prices of other Oompositions to be a sham. 

For Export about one-third cost of freight is saved as compared with Oompositions sent out in a wet state. In competition its 
never failing efficiency has repeatedly proved it to be the cheapest material in the market for prevention of loss by radiation. 


PrRrics 25s. PuR ow. 
SECOND QUALITY, 26s. PER CWT., IS GUARANTEED SUPERIOR TO THE BEST MADE BY OTHER FIRMS. 


BELLS ASBESTOS BOILER, PRESERVATIVE 


Will Remove Incrustation from Steam Boilers of all kinds without Chipping. 





i 


i 








<> 
TT To 


Every Cask is sent out as above. 


A shows Boiler Plates when incrusted. B shows Boiler Plates when cleaned by this Composition. 
The action of this BOILER PRESERVATIVE, by absorbing the free oxygen that is in ‘the water, entirely checks pitting and 
corrosion. It also disintegrates incrustation so immediately as to prevent its adhering to the plates, and the deposit falls to the bottom in a 
loose powder, which is easily swept out. By keeping boilers clean a great economy of fuel is effected, and the danger of the plates burning 
is entirely obviated, thus avoiding the great risks which are inseparable from scaled plates, lengthening the life of a boiler, and covering its own 
cost a hundredfold. Whenever possible it should be used through Feed Pump or Injector, which it will also keep clear from incrustation. The 
small quantity required to effect its purpose makes this the most economical, and more than repays the higher price we charge for a fluid, 
which in the case of many other makers, is useless. 


Price as. FPaR GALI ON. 
SECOND QUALITY, 2s. Gd. PER GALLON, GUARANTEED SUPERIOR TO THE BEST MADE BY OTHER FIRMS. 
Quantrry Requirep.—Quarter-pint weekly per HP. indicated; where the water is very bad, rather more, or one pint for every 700 gallons of water evaporated. 


118, Southwark Street, LONDON, 5.E. 


USTRATED PRICED. CATALOGUE, WITH NUMEROUS TESTIMONIALS LEADING FIRMS, YREE ON APPLICATION. "m8 
CARDIFF—46, James Street, Bute Docks. BIRMINGHAM-7, John Bright Street. HULL—Humber Dock Basin. 
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‘Sami. Denison é& Son, 


SPECIALISTS IN 


| WEIGHING MACHINED, 











f 
) 5 (ie. 2a - — = Ff TN 
ree UCRORANCS el 
. oe a a 7 it 


+ - We - a pee ST Lh} ai) 
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(Registered). 


*(pe1t3]8e4stFSo yz) | 
«NOSINHC,, HHL 





THE “DENISON” 





Suspended Weighing Machines for use on Cranes, 


FROM 4 TON TO 100 TONS. 
SENSI TV E:. ACCURATE. DURABLE. 


USED IN BRITISH AND FOREIGN GOVERNMENT DEPARTMENTS. 
Illustrated Price Book on Application. 





Graduated to any National Standard. 












WEIGHBRIDGES. FOR ROAD ANT 


OF THE MOST MODERN CONSTRUCTION, TO ANY DIMENSIONS, AND ANY CAPACITY. 


ATLAS -FOUNDRY.” ate 
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“Compactum 


Ez Ei 


BY THE USE OF WHICH 


~ Feed Water Heater 


THE EVILS CAUSED BY UNEQUAL EXPANSION ARE AVOIDED, 


STEAM IS KEPT AT A MORE UNIFORM PRESSURE, AND FUEL IS ECONOMISED. 





HIGHEST AWARDS AT & EXHIBITIONS. 





The Increased Vacuum obtainable with Heater is a Special Advantage, and the Power 


Gained is Most Important. 





THIS HEATER IS THE SMALLEST, STRONGEST, AND SIMPLEST IN THE MARKET. 


Costs Less to Fit than any Other. 


Circulation is Improved and Convection Increased. 


Boilers Easier to Fire. 


Water in Boiler being kept at an Uniform Temperature, there are No Strains from Unequal Expansion. 
Boilers kept Cleaner and Freer from Incrustation. Has the Most Effective Heating Surface. 





69, King William Street, London, E.C., 28th June, 1886. 
Mr. J. KIRKALDY. 

Dear Sir,—We bave now much pleasure in giving you the result of 
yng ae working with your Feed Heater, using live steam direct from 

e boiler. 

We have delayed doing so until now as we wished to see if the water 
that we use for our boilers, and which is full of lime and salt, would in 
time clog the tubes, but this it has not done. We find the Heater work- 
ing as well as when it was first fixed. We have checked the consum 
tion of fuel very carefully, and find that in March, with the Heater fixed, 
we made a saving of 18 per cent. on our previous consumption. April, 
with Heater fixed, gave a trifle more. In May we disconnected the 
Heater so as to thoroughly test what it really was doing, as our engineer 
thought that this large saving was in some part due to alterations we 
had made during the time, but this proved not to be the case, as our 
consumption was rather more than it had been before the Heater wasin 
use. We then refixed the Heater, with the result of the consumption of 
fuel — going down from 12 per cent. to 13 per cent. We have thus 
= to our own satisfaction that by using the Heater we are saving at 

east 12 per cent. in fuel on every ton of cement we make. 
We are, dear Sir, yours faithfully, 
For THE BRIDGE CEMENT COMPANY, LTD., Caries CHarMan. 


Newcastle-on-Tyne, Oct. 21st, 1887. 





Mr, Joun KirKauDy, London. 

Dear Sin,—We beg to enclose you details which we have received from 
our steamers “‘ Lisnacrieve,” ‘‘Saxmundham,” ‘‘Gleadowe,” ‘‘ Yoxford.” 
Your Feed Water Heater — so far to be a success, and we are 
pleased to express our satisfaction at the result. . The effective work 
of the engines has been kept up upon a marked reduction in the con- 
sumption of coal, and we herewith give you instructions to fit the 
“R, F. Matthews” s.s. as soon as she arrives in the U.K. 


Yours truly, 
HUNTING & PATTISON. 


110, Fenchurch Street, and Leadenhall Chambers, 
4, St. Mary Axe, London, E.C., 14th Nov., 1887. 
Messrs. Jonn Kirgapy & Co., 40, West India Dock Road, E. 

Dear Sirs,—As managers of the S.S. ‘‘Australind” we have pleasure 
in confirming the statement made by our superintending engineer, Mr. 
Beldam, with regard to the steamer. We are highly satisfied with the 
speed realised by the boat on a very moderate consumption of coal, and 
we believe that result is to a very large extent attributable to our having 
one of your Feed Heaters on board.—We are, yours faithfully, 


C. BETHELL & CO., TrinpER, ANDERSON & Co. 





Newcastle-on-Tyne, Dec. 16, 1887. 
Messrs. JoHN KIRKALDY. 

Dear Sirs,—Owing to the —- results reported from Messrs. 
Adam Brothers’ steamers, they have just given me orders for Heaters 
for the 8.S. ‘‘Ardmellie,” Ardlethen,” and ‘‘Avochie,” conditional on 
first being delivered by Tuesday next, and the second a week later. I 
know you are much pressed just now with orders, but have taken order 
and rely on you to complete.—Yours faithfully, 

EDWIN PERRY. 


H. Clarkson & Co., 20, Billiter Street, Engineering Dept., 
Mzssrs. Jonn KirKALpy, Limited, London, Jan. 5, 1888. 
40, West India Dock Road, London. 

Dear Sirns,—Referring to 8.8. ‘‘ Bayley,” owned by C.C. Barton, Esq., 
fitted with your ‘‘Compactum” Feed Water Heater, I heve the pleasure 
to state that the water has been delivered to the boilers at a vor high 
temperature; that on her return from a nine months’ voyage I found 
the Boilers in order, perfectly tight, and no repairs of any kind 
required. This I attribute entirely to the action of the Heater. 

Yours faithfully, 
(Signed) THOMA} TODD, 
Supt. Engr. to Messrs. (larkson & Co, 








Algiers, January 10th, 1888. 
To Messrs. J. Kincaupy, Lrp., London. 
Report on the ‘“‘Compactum” Live Steam Feed Water Heater 
fitted on ‘* Ardmellie,” of Aberdeen. 
Temperature of water raised from 148 deg. to 210 deg, 
Steam pressure 92 Ib. 
Revolutions per minute 58. 
Vacuum 24in. 
Distance per 24 hours 216 miles. 
Fuel consumed per 24 hours last voyage without Heater 14.5 tons. 
Fuel consumed per 24 hours this i a Heater, 14 tons. 
Remarks; I observe that the steam been much steadier this 
voyage than formerly ; also that at least 15 minutes are saved in iting 
a after cleaning fires, it being so much more sy maintain § 
e Beilers are in excellent condition and very clean. I consider the 
Heater a decided improvement, and a great saving in work. 
(Signed), CHARLES MoGILLWRAY, Chief Engineer. 





McGREGOR, GOW, & CO., 1, East India Avenue 
(or 4, Lime Street), London, E.C., 28rd April, 1888. 


Messrs. JOHN KIRKALDY, Ltd. 


Dear Sirs,—! am pleased to inform you that the 
Feed Heater you supplied and fitted to our S.S. 
‘‘Glengyle,” twelve months ago, has given every 
satisfaction. The condition of the Boilers is much 
improved THROUGH THE HIGH TEMPERATURE 
of the Feed Water and THE ABSENCE OF GREASE 
AND DIRT which usually passes into them WITH 
THE FEED. The Heater |! find acting AS A TRAP 
for these matters. 1! consider it a valuable adjunct to 
all Marine Boilers, and especially so to the HIGH 
PRESSURES now coming into general use. 


Faithfully yours, 


(Signed) W. C. ROBERTS, 
Supt. Engr., ‘Glen Line.” 





To Messrs. J. Kinkatpy, Lrp., London. May 9th, 1888. 
Report on the ‘‘Compactum” Live Steam Feed Water Heater 
fitted on SS. ‘ Triumph.” 

Temperature of water raised from 128 deg. to 192 deg. 
Steam pressure without Heater 81 lb. 

Steam presaure with Heater 84 Ib. 

Revolutions per minute without Heater, 52}. 
Revolutions per minute with Heater, 54. 

Vacuum with and without, 26 in. 

Distance per 24 hours without Heater, 216 knots. 
Distance per 24 hours with Heater, 218 knots. 

Fuel consumed per 24 hours without Heater, 13.6 tonsa. 
Fuel consumed per 24 hours with Heater, 12.4 tons. 
Saving 1.2 tons per day with Heater. 


Remarks; The average pressure is more easily kept with Heater at 
work, and only 8 to 5 Ib. of steam are lost in ee as against 15 
to 20 lb. every watch (when Heater not used) for at least 15 minutes, 
which caused a considerable loss of time every day. 

The boilers were hard to steam without Heater. They are very clean 
and in good condition. The Heater speaks for itself, being a su n- 
tial article, taking up little room, causes a certain economy, 
saves work, and !| can safely say It is a saving of at least One Ton 
of Coal per day, and will be happy to show it_and explain to anyone 


wishing to see it. 
(Signed) J. CATHERALL, Ohief Engineer. 








Albert Dock Engine Works, Royal Albert Docks 
Messrs. Joun Kirkatpy, Ltd. ndon, E., 26th April, 1888. 

GENTLEMEN,—In reply to your inquiry re your Patent Feed Heater, 

fitted to the 8.8. ‘Duke of Buckingham” in Dessuher, 1886, it has given 

good results, both in respect of saving of coals and economy in 

the repairs to boilers. We have done very little repairs to the 

Boilers since it was fitted. It is still working as well as ever, and to 
our satisfaction.—Yours truly, 

(Signed) _ N.S. HAWKS. 


Supt. Engr., “ Ducal Line.” 





Waverley Chambers, South Shields, 15th June, 1888. 
Messrs. Joun Kimxaupy, Lrp., London. 


Dear Sirs,—Referring to your enquiry about the working 
of your ‘‘Compactum” Patent Live Steam Feed Water 
Heater, fitted to the SS. ‘‘ Marquis Scisluna” in May, 1886, 
we cannot speak too highly of it, and from the reports we 
have had, and from actual observation of speed and con- 
sg ag we are more than satisfied with its performance. 

The feed water is raised from 130 deg, to 225 deg. F., 
steam is more easily maintained, and only about 3 lb. lost 
when cleaning fires. 

We have experienced a clear saving of fuel since it has 
been fitted, in May, 1886, of quite | ton per day. 

The boilers are very clean and in first-class condition, 
and have cost us nothing for repairs since the heater 
has been in use; this we attribute (from our experience 
both before and since it was placed in the ship) to the ex- 
ceptionally high temperature of the feea water, and 
to the absence of grease and dirt usually pumped 
into them with the feed. When the boilers were last 
opened out (in April last) they were perfectly clean and 
tight, and when the heater was opened out, at the same 
time, it was found in perfect condition, and merely required 
the grease cleaned out of it. 

We consider that no steamer can (where economy is con- 
sidered) afford to run without a heater. The economy 
caused, and the other advantages, are so great that it is 
soon paid for by the saving effected in tuel and repairs, 
besides which the boilers can always be depended on; and 
not only so, but the boilers, as a natural result, last 
several Pc longer by not being torn to pieces by expan- 
sion and contraction by using feed water of oe temperature. 

Yours faithfully, 
(Signed) G. W. ALLEN & CO, 


No Steamer should be without a Heater. This Heater requires 
no special pumps; no trouble caused to existing pumps or Valves. 
ers booked in rotation on account of large demand, but quickest 
ble delivery given. ‘Details required—Working Pressure, Indicated 
orse-power, the Diameter of Feed Pipe. 


8.8. “‘GLENGYLE,” Glen Line, 3000 I.HP.; triple expansion, 1501b. 
pressure. After voyage to and from Shanghai, &c., Heater reported a 
great success, and Boilers in splendid condition, the grease, &c., being 
prevented by deposit in Heater from entering them. 





ECONOMY, DURABILITY, FREEDOM FOR OVERHAULING AND EXAMINATION UNEQUALLED. 


All Steam Users should have FEED HEATERS fitted ; they will soon recoup the outlay by increased duty of Boiler. Scale will not adhere 
to the Tubes on account of the expansion due to construction and difference in expansion between the metal and scale. 


CANNOT GET OUT OF ORDER. 





TAKES UP LESS ROOM THAN ANY OTHER. 


JOHN Te BALDY, Tai MerreD, 


Engineers and Government Contractors, 40, WEST INDIA DOCK ROAD, LIMEHOUSE, LONDON. ™ 
Telegraphic Address: “COMPAOTUM, LONDON.” Telephone No. 5094, 
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OTTO GAS ENGI 


A ee 


OVER 27,000 SOLD. SIZES from 2 man-power to 100 HP. 



































2 man-power =F e 
sin Dosbeatle 3, 6, and 8 HP. Type. NS . 





ll Verti SRR 
Sma Piney corabtoe, with }.and | HP. Horizontal Type. 





Vertical Type with Hoist combined, 








CROSSLEY BROS., L?: 


OPENSHAW, MANCHESTER. ~ 
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GRESHAM & CRAVEN, 


A. L. Sacré, re Gieas Votes St., B.C. CRAVEN IRONWORKS, om on. St. 


ORDSAL LANE, MANCHESTER, 


HAVE BEEN CONNECTED WITH THE MANUFACTURE OF 


- Era J Es eS *”" & EtG SG = 
















































Class H (Original Robinson and Gresham). FROM TH? 
a —_— INTRODUCTION OF THE ORIGINAL GIFFARD THIRTY YEARS AGO, 
s—" ———s AND HAVE PATTERNS OF EVERY DESCRIPTION AND DESIGN. 


UPWARDS OF 100,000 INJECTORS, EJECTORS, &c., 


HAVING BEEN MADE UNDER THEIR VARIOUS PATENTS. 


Class A (Original Gresham). 
Stew m Spindle 


” ' 
maa beea 
ye “ 

4 . 
wal 4 ea 

H Vay 
Fae ay 














8 
° 
(ry 
= 
s 
YE 


~ “phneNntel (mea | 





= Class G 2 (Atlas). 






UELIVERY 












Q 





to Bozler 

% 

Self-acting, Fig. 2, with 
{ 


a 


~——GRESHAM’S Parewr SELF-AGTING INJECTOR = "siis** == 
"HIGHEST AWARD, INVENTIONS EXHIBITION. oe 


Special and Only Award, Edinburgh Exhibition, for Simplicity and Utility. : 
SELECTED TO FEED THE STEAM BOILERS WORKING THE 
GLASGOW ES UBibBiITion. 
Besides their Automatic Action, these Injectors have many other advantages. 





The following are a few of the many Railways which have adopted this Injector. 





J Midland. London, Chatham and Dever. | Argentine Republic. 3 3 
Great Northern. Great North of Scotland. San Paulo. Bi. ; 
= = Manchester, Sheffield & Lincolnshire, | Waterford and Limerick. Indian States. 3 Py 
Lancashire and Yorkshire, Dublin, Wicklow and Wexford. | Japan. 
- Great Eastern. Highland. Delagoa Bay. , 
North-Eastern. London and South-Western. New Zealand. 
South-Eastern. Taff Vale. Southern Mahratta. 
Glasgow and South-Western, Bengal and Nagpur. 








7567 


Prices and Particulars of all Olasses of Injectors, Ejectors, Water Lifters, &c., on Application. 
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GREENWOOD & BATLEY, 


ALBION WORKS, DHEDS. 


ENGINEERS AND MACHINE MAKERS. 


MACHINISTS TO THE 
BRITISH WAR AND NAVAL DEPARTMENTS, The Council of State for India and the Principal Foreign 
Governments. Makers of phe oes to the British Admiralty. 


Speciality i in Machinery for the Manu- NGS Se RS 


facture of MUNITIONS OF WAR. fn ii rocey, = F GENERAL & SPECIAL TOOLS 
ELECTRIC LIGHTING PLANT. The ¥ aw FOR ALL PURPOSES. 
“LEEDS” DYNAMO. f TESTING MACHINES 


‘ ; ———_ ~—s‘For Iron, Steel and other Materials. 
oe STEAM caren ore Machinery for Treating Waste Silk, 


OIL MILL MACHINERY qe ont 


PRINTING MACHINERY. Sewing 
For Crushing all kinds of OIL SEEDS 


Machines for Boots, Saddlery, &c. 
Small GAS BLOW-PIPE FURNACES for 
and NUTS, with high yield of oil and 
Economy of Labour an Engine Power. 

















S caatinhciipaaditanisaed 

















Hardening Tools, &c. 


FLOUR MILL MACHINERY 


Improved Roller Mill Plants. Sole Makers of 
Buchholz’s Patent Belt Roller Mills. Wheat 
Cleaning Machinery. Smutters. Centrifugals. 
Dressing Reels. Purifiers, &c. 













ESTIMATES AND PLANS ON 
APPLICATION. 











HORSFALL'S PATENT BOLT 
NUT, and RIVET -MAKING 
MACHINE. 





PATENT “ECONOMIC” OTL MILL “SUN” PATENT PLATEN 
To Crush 34 to 4 tons of Seed per 12 hours. PRINTING MAOHINE. 


London Office—16, GREAT GEORGE STREET, WESTMINSTER. 
PARIS OFFICE: 5, RUE DE ROME, BOMBAY AGENCY: F. W. SHALLIS, 9, MARINE STREET. 


a. ( ) 
| 
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‘GALLOWAY’ BOILER 


HAS PROVIDED THE WHOLE OF THE STEAM REQUIRED 


J In the English Sections of the following Exhibitions “Gal 






















VIENNA - - + 1873 . = BOILERS. 
PHILADELPHIA - 1876 —> 9 
PARIS - - -_ - 1878 <> %9 
HEALTH - - - 1884 = 4 9 
INVENTIONS - - 1885 "a 99 
COLONIAL - - 1886 + %9 
LIVERPOOL - - 1886 <> % 


In every oase receiving the HIGHEST AWARD, and at 


MANCHESTER - 1887 - - 10 BOILERS, 


Each 80 ft. x 8 ft, working at I00 Ib. pressure, provided 
all the steam required. 





50 NEW STEEL GALLOWAY and TWO-FLUED BOILERS 


Of all Sizes and Strengths generally READY FOR 
seal IMMEDIATE DELIVERY. =” 


GALLOWAY & SONS, 
MANCHESTER. 
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MERRYWEATHERS- TRAM ENGINES 


On several years’ working—show 20 to 40 per cent. greater saving in 
cost of maintenance and repairs than. any other make. 


MERRYWEATHER & SONG" reenwicn sz. LONDON. 


THE FARNLEY CORRUGATED ‘FURNACE, 
FoR HIGH-PRESSURE BOILERS. 























Address 


The Farnley Iron Company Limited, 











Farnley, 
LEEDS. 
SAFETY IN COAL MINES. EGONOMIGAL IN WORKING AND LABOUR. 
NO NOXIOUS FUMES. SAVING COST. 


THE ROBURITE EXPLOSIVES COMPANY, Lt. 


103, CANNON STREET, LONDON, E.C. Works: GATHURST, near WIGAN. = = 

















te icunen. +2 COMP ORE aa nein ———— 
RANSOMES, SIMS & J EFFERIES Ld, 
ove. win, IPSWICH. LONDON, 8, tcEOUH 





TH RASHING & s STRAW BRUISING MACHINE. STEAM THRASHING MACHINE. ANSELL’S PATENT TEA SORTER. 


















Rita Ss 
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Francis and Co, Ltd, 


manufacturers of 


Portland Cement, 


As supplied to Sosgeemaent, Met. Board of Works, and 
Eddystone 1 ht House. Sold under celebrated Nine 
Elms Bran: blished 1810. Medals : London, 1851 ; 
Philadelphia = Paris, 1878; Calcutta, 1883; 
London, ffices : Vauxhall, London, 8.E. : 
635 


Fueskese No. 4620. 
Rvsby Portland Cement 
MANUPACTURERG OP 


Portland Cament 
Of the Greatest Strength and best Quality. 
and Lias Cement. Blue Lias Hydraulic Lime, Ground 
and Unground. 
RUGBY, WARWICKSHIRE. 
Works: New Brinton anp NEWBOLD. 





Roman 


7208 


PS Cement of the Best 


Quality, manufactured by F. O. BARRON & OO., 
Oinildeeds Court, Poultry, E.C., and Falcon 
Cetrent Works, Rainham, Kent. 7272 


TOWER PORTLAND CEMENT, 
Extensively used on Tilbury Dock & other large Works, 


Is of the Hi; — uality, and A _ in tind vg 
eet $ rtifet. Gifce 7482 
Address — OHARD. i Qraneendl. Tes 
E. Belliss and Co., 
e Lxgpsam Street Works, BIRMINGHAM. 
FORCED DRAUGHT AND VENTILATING FANS 
FOR SHIPS. 











OIRCULATING AND FEED PUMPING ENGINES. 
BOAT AND ASH HOISTING ENGINES. 


PATENT AIR COMPRESSORS AND TORPEDO 
MACHINERY, &c., &c. 





otors. 
last week. 7478 


mmisch’s 
See (folio at foot) page 14, 





Kasten and Anderson, Ltd. 


Head Offices : 

8, Whitehall Place, London, 8.W. 
(Works: Erith Iron Works, Erith, Kent.) 
ENGINEERS AND OCONTRAOTORS 
For Home and Foreign Waterworks. 


MANUFACTURERS 
Of every description of Steam Engines and Boilers, 
Of Machinery for Pumping and Draining, 
Of Waterworks, Fire Services and Heating Apparatus 
for Estates and Public Buildings, 
Ot Paper, Sugar, and Flour Mills, 
Hydraulic Lifts and Presses, 
"' Steam, Hydraulic, and Hand Oranes. 
Moncrieff’s Patent Hydro-pneumatic 
and other Gun ©: 
Anderson’s Patent Revolving Water Purifier. 


Oaissons and Dock Gates. 7275 





TRADE—‘‘ CREDENDA ”—mARK. 
[the Credenda 
Seamless 


Steel Tube Co., Limited, 


LEDSAM STREET, BIRMINGHAM. 7700 
HIGHEST AWARD, Inventions Exursition, 1885. 


[the * Or Fs G8 Eizgize. 
28,000 Sold. 


AIGHEST AWARD 1 nventions Ezhibition (GOLD 
MEDAL), also Eagerly ae Sparen by 
Society of 4 of A: 





COMBINED “OTTO” GAS EN GINES AND PUMPS. 
OOMBINED “OTTO” GAS ENGINES & DRY- AIR 


REFRIGERATORS. 
COMBINED “OTTO” GAS ENGINES & DYNAMOS. 
pa ecg GAS ENGINES & AIR COM- 


“OTTO” GAS ENGINES. 65995 


6949 | World,” 


Yarrow & Co., London, 


STEAM LAUNCH BUILDERS, 
are prepared to Contract for 
Screw Steamers tothe speeds up to thirty miles an 
hour. Paddle Steamers with draughts of 6 inches or 
more. Machinery constructed for ts built abroad. 
“Zephyr” Spirit Launches. 


G team Launch Engines, 


TRIPLE-EXPANSION, COMPOUND, and 
HIGH-PRESSURE. All sizes ready. 
COCHRAN AND OCO., BIRKE HEAD. 
474 


See (folio at toot) page 4. 
osper & Co. have in Stock, 
ready for delivery at short notice, various sized 
LAUNCH ENGINES and BOILERS, and several new 
and second-hand STEAM LAUNCHES. 
VOSPER & CO., Engineers, Broad Street, Portsmouth. 
See Illus. Advt. Dec. 7 (folio at foot) page 62. 3551 


Frorrestt & Son, London, 


SHIP AND LAUNCH BUILDERS, 
ENGINEERS. 











4457 


Redpath & Paris, mr thats 


omen nee E., vee yt = h- 
STERN WHEELERS 


LAUNCH MACHINER 
QUADRUPLE EXPANSION AND COMPOUND 
MACHINERY, 
Kingdons Patents. 


SOLE MAKERS : 
SIMPSON, STRICKLAND AND CO., 
DaRTMOUTH, 8. Devon. 
See Advertisement next week. 7676 


M::: r. J. H. Rimbault, Engraver 
o es See, “The Shi 


i 
We 
508 
rnest Scott & Co., Close 
WORKS, NEWCASTLE-ON-TYNE. 
TORPEDO BOAT YACHT, AND MARINE 
ENGINES. . 7773 


‘ 


(Charles A Prleby & CO 


89, CANNON STREET, LONDON, 











, 30, Maiden Lane, Covent Garden, 
Private omnes promptly executed. 








Mining Machinery: 





@) ohnson & Phillips, Telegraph 


d ELECTRIO LIGHT ENGINEERS, 

14, Union Court, Old Broad Street, E.C. Works and 
Wharf at Chariton, 8.E. 

Makers of Machinery, &c., for com: sere equipments of 

Cable Factories and Steamers. ectric Light Appa- 

ratus of all kinds. ‘‘ Brockie-Pell” Arc Lamp. 7670 


Wy illans' Patent Compound 


ENGINES, for Marine and Sr estal pe 
Stock sizes from 6 to 150 I. HP. terns for 
Electric Lighting.—Wiuans & sien ., Thames 
Ditton, Surrey. See Advt.last week (folio at foot) p. 63. 


GOLD MEDAL—InNvVEntTiIoNns EXHIBITION—AWARDED. 


Dockham's Patent Suspended 


HING MACHINES. — EAST FERRY 

ROAD ENGINEERING WORKS COMPAN 

London, E.— age Cranes, Lifts, Hoists, ke. 7463 
See Illus. Advt. last week (folio at foot) page 12. 


G tee! Hydraulic Cylinders.— 


HENRY BESSEMER & CO., Limited, 
SHEFFIELD. 
See Advt. last week (folio at foot) page 26. 


[*ca Foundry and 


ENGINEERING COMPANY, 
Railway Plant and General Engineers, 


witches, Crossings, 


Turntables, Wa hea Aco 

idges, Roo Pumps, 

‘'anks, Engines, Baler, Cranes. 
Works: N: RT, M 


London ice: 
10, BUSH LANE, CANNON STREET, E.O. 
ontinuous Ammonia Plant 
for Gas Works 


Propuces EITHER SULPHATE or LIQUID AMMONIA, 


In sreseemel operation at the Gas Works, Stafford, 
Kingston, &c., &c., also at the L. & N. W. Gas Works, 
Crewe, _ in over 150 placeson the Continent. 7274 








Y, Luwrrep, 








winuie 


7753 

















20) Lid. J ees ay 


7309 | Senn, 


7519 | Fittin 





Hzter and English, 
ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIO MACHINERY. 
“ WILLIAMS’” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE oe 
WATER AND GAS VALVES, CRANES, LOO 
GATES, &c. PUMPING MACHINERY. 
HUNTER’S PATENT FLOATING ORANE 


8, 
STEAM LAUNCH MACHINERY. 4955 


Boller Tubes, Iron, Steel, and 
HO’ MOGENEOUS. 
EDWIN LEWIS AND SONS, 
Wolverhampton. 7767 


Boiler ['ubes, 
STEEL & IRON PIPE LINES, 


TUBULAR POLES, 
GAS, STEAM, WATER, TUBES AND FITTINGS. 
LARGE-SIZED LAPWELDED TUBES. 


J° seph Aird, | 
TUBE WORKS, GREAT — 
STAFFORDSHIRE, 
And 46, Queen Victoria STREET, Seliein 


| james Russell and Sons, Ld., 
CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse : 108, Southwark Street, 8.E. 
Leeds Warehouse: 6, Mark Lane, Briggate. 
a Warehouse : 114, Colmore Row. 
Price Lists on application. 7333 


[= and Steel Boiler Tubes, 


TELEGRAPH POLES, ARTESIAN WELL 
TUBES, OIL LINE PIPE. 

JAMES EADIE ne SONS, CiypEsDALE Tuss Works, 

RUTHERGLEN, near GLASGOW. 7522 


(romp pton and Co., Limited, 
ELECTRIO LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.0. 6812 
See Advt. last week (folio at foot) page 11. 


Delta Metal. se 


Strong as Steel. Resists Acids. Forges Hot. 
DELTA METAL CO., L1p., 110, Cannon St., London 


Herding gham’s Patent Sec- 


TIONAL STEAM BOILERS (annular water tube 
stem). All parts readily accessible for inspection, 
Soe or renewal.—For particulars, apply to Mr. 
G. G, M. HARDINGHAM, Engineer, 191, Fleet St., E.C, 


team Cranes to Lift from 
1 to 100 as pane Cranes, Engines, Boilers, &c. 
GEORGE RUSSELL & CO., 
Engineers, Cranebuilders, aa Boilermakers, 


Motherwell, near Glasgow 
W orthingt ton Pumping 
ou COMPAN 
158, QUEEN VICTORIA STREET. LONDON, E. oO 
See Illus. Advt. last week ( folio ‘at foot) page 48. 


Atkinson's Gas Engines, 


Selected oi H.M. cones for 
Houses of Parliam 5341 
BRITISH GAS ENGINE AND ENGINEERING Co., 
ALBION Works, MANSFIELD Roap, GosPEL Oak, N. Ww. 
See Advertisement Dec. 7 (folio at foot) page 48. 


STANNAH’S HYDRAULIC LIFTS AND CRANES. 


he “Southwark” Variable 


POWER HYDRAULIC CRANES, all sizes; a 

1 ton, 3 power, now working with the Hydraulic Power 
Co.’s water, may be seen by a — 

Lifts of jg description, rs, Pumps, en 

J. STANNAH, 20, Southwark Bridge Road, London, S. i 


40, KING STREET, COVENT GARDEN, W.O. 


omas Keil and Son, Litho- 


&c., execute every descri 
Chromo-li phy, cra, ad 






































and 
rong eee a torial 
graphy, &c.—40, King ‘Si., Covent P Garden, wo. Mes 


T B. 8 aa & Gon, bree, 
MANSION 1 

7618 Mune ACHINERY. E.C. 

Works: Jornpan & Dineosry, Truro Foundry, TRuRO. 


Bread- Making 


Machinery. 


WERNER & PFLEIDERER, 








K 
FOR Hatborn, Davey & Co., 





[the D. C. Green Patent 
SYSTEM OF 


Mechanical Ventilation. 
Tus D. C. GREEN VENTILATING & ENG. CO., Lrp. 
91, Queen Vicrorta Srreer, E.O. 7176 





LEEDS. 
PUMPING MACHINERY 
For Mines, Water Supply, Irrigation, 
General Purposes, 


DAVEY’S DIFFERENTIAL ENGINES AND HY- 
DRAULIO PUMPS. 
HYDRAULIO MACHINERY GENERALLY. 


OCaTALOGUES ON APPLICATION. 7668 
See Illus. Advert. last week (folio at foot) page 50. 


HIGHEST AWARD, PARIS, 1878. 


(joldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


MANCHESTER. 7289 


[the Anglo-American Brush 


BL ASTRIC LIGHT Lang pre tge L1., 
BELVEDERE Roap, Lam 3. E., 
MANUFACTURERS OF APPARATUS. AND CON- 
TRACTORS FOR ELECTRIC LIGHTING. 7499 


Lvbricating 


MacArthur & Jackson, 


Branch: Om MANUFACTURERS, 
DUNDER. GLASGOW. LIVERPOOL. 
7177 


AGENTS WANTED, where 1 not already represented. 


ocomotive Tank Engines 


designed and constructed b’ 
a WARDLE, AND COMPANY, 


e Engine Wo rks, Leeda. 2 
See their 1 Tilus. Advt. (folio at foot) page 51. 


[pcomotive Tank Engines, 


TRAMWAY ENGINES AND OA 
Built by the — ENGINE and OAR = 
ted, Loughborough. 7572 
See nitus, Advt. (folio at foot) page 50. 


weddell’s 
HH yaraulicRivetting Machines 


and 














ils.— 


Branch : 














14, DELAHAY STREET, WESTMINSTER, 
LONDON, 8.W. 
See Advt. last week (folio at foot) page 57. 


7236 





ocomotives 
; MADE AND REPAIRED. 
Portable Railways. 

? TURNTABLES, CHILLED WHEELS. 
Tipping Wagons _bxsr mane. 


Tue “Stanparp” List or Lieut Ratways, Locomo- 
TIVES, AND TURNTABLES, PRICE 10s. 6d. 66 


W. G. Bagnall, Ltd., Stafford. 


team Boilers, 
Ready for Delivery. 


(Falloway, Manchester. ™ 


IF YOU WANT 
THE BEST AND CHEAPEST 


Sight - Feed Lubricator 
IN THE MARKET 
Send for Prices to the 


Empire Co., Worss, Manchester, 


OR, 
128, Leadenhall Street, LONDON, E.C. 7736 


(j.wynne & Co., Essex Street, 
Strand, London, W.0.—Centrifugal Pumps, Gas 
Exhausters, Electric Lighting Machinery, Steam Fans. 
—Telgms., “‘ Gwynnegram, 

















2698. 
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Civil Service Com- 


$3 MISSION.—FORTHCOMING EXAMI- 
NATION.—DRAUGHTSMEN in the Depart- 
ment of the Director of Engineering and Architectural 
Works in the Admiralty at the Outports (24-30), 10th 
JANUARY, 1889. Technical training and qualifications 
necessary. 

The date specified is the latest at which a apytentions 
can be received. They must be made on Forms to be 
obtained, with particulars, from the SECRETARY, 
Civil Service Commission, London, 8.W. R 518 


Roy yal Indian Engineering 


COLLEGE, C rs Hill, Staines.—The — 
of STUDY is icant to fit an Engineer for Employ- 
ment in Europe, India, or the Colonies. About Fifty 
Students will be admitted in September, 1889. For 
Competition the Secretary of State will offer Ten Ap- 
pointments in the Indian Public Works Department, 
and Two in the Indian Telegra: on Department.—For 
particulars apply to the SECRETARY, at the ee 








CENTRAL INSTITUTION 


and Gerke of London 


ity 
Cx INSTITUTE for the ADVANCEMENT OF 
TECHNICAL EDUCATION. 
SURVEYING. 
ACOURSEof INSTRUCTION in Surveying, including 
— and Field Work, will be given on Thursdays, 
y Mr. R. E. MIDDLETON, M.I.C.E. The course, which 
vat COMMENCE on 17th JANUARY, will comprise 
about Twenty Lessons. Fee for the Course, £5. 
lications to join this Course should be made after 
re January, to the Dean at the Central Institution, 
Exhibition Road, South Kensingten, where all in- 
formation ee be ae 
JOHN WATNE Honorary 
WALTER 8. PRIDEAUX, deans 
Gresham College, E.C. R 559 


(Crystal Palace Company’s 


‘SCHOOL OF PRACTICAL ENGINEERING. 


The NEXT TERM will open on MONDAY, 7th 
JANUARY. I. Mechanical Course. II. Civil Engi- 
neering Division. III. Colonial Section. Particulars 
of the undersigned, in the Library, ery Palace. 

F. K. Hist. 8., R582 
Supt. Educational Department. 


Patents, Designs, AND TRADE Marks Act, 1883. 











In the Matter of Letters Patent granted to 
Hineston Linpon, of Live 1, Co. of Lan- 
caster, for ‘‘ Improvements in Bale oa a 


THE CLACTON-ON-SEA SPECIAL DRAINAGE 
DISTRICT ACT, 1880, AND AMENDMENT ACT, 


1884. 
Notice is Hereby Given, that the COMMISSIONERS are 
prepared to receive 


[lenders from Persons willing 


to CONTRACT for CERTAIN WORKS in con- 
nection with the Sea Defences within the above 
District. 

The Works will comprise about 1000 yards run of 
Timber Piling, and the Making up of about the same 
length of Promenade. 

Plans and Specifications may be seen at the Office of 
the Commissioners, the Public Hall, Clacton-on-Sea, 
rg ag! aiter Saturday, the 29th inst, on application 
to Mr. T. A. Cressy, Surveyor, Clacton-on- Sea, from 
elise ‘Copies of the Specifications and Bills of Quanti- 
ties may be obtained on payment of a fee of Two 
Guineas, the same to be returned to all parties Ten- 
—_ whose Tender is not accepted. 

ed Tenders, on Forms supplied, endorsed 
sd joe for Sea Defence Works,” must be sent, 
addressed to CHARLES KEMP, Esq., Chairman of 
Commissioners, the Public Hall, Clacton-on-Sea, not 
later than Three o’clock, p.m., on the 2lst day of 
January, 1839. R 572 


EDMONTON LOC. AL. BOARD “OF HEALTH. 
TENDERS FOR ‘SEWERAGE WORKS. 
The Edmonton Local Board of Health invite 


y | ‘enders for Providing, Laying, 
and JOINTING about 200 ft. run of 18-in. IRON 
PIPES, and Connecting the same with the New Sewer 
in Angel Road, Edmonton ; also for Providing, Laying, 
and Jointing about 3200 ft. run of 18-in. Stoneware 
Pipes ; also for Taking up, Lowering, and Making 
Good about 1000 ft. run of Stoneware Pipes, includin 
the Supply of any New Pipes that may be foun 
necessary ; also for the Construction of the necessary 
Manholes. The Tenders are to include Pumping and 
every other expense. Full particulars of the Works 
to be tendered for may be ascertained on opetases 
to Mr. G. Egpes Eacuus, the Engineer to t > 
at his Office, Town Hall, Edmonton, where Forms of 
Tender may also be obtained, on and after Friday, 
the 28th =| of December instant. A deposit of Two 
Guineas will be required from every person Ppplying 
for particulars of the Works and Forms of Tender, 
but such deposit will be returned on receipt of a bona 
fide Tender. Sealed Tenders (which must be upon 
the Forms to be supplied by the Engineer), endorsed 
“Tender for Sewerage Works,” must be delivered to 
me, the undersigned, not later than Twelve o’clock 
Noon on Tuesday, the 8th day of January next. 
The Board will not be bound to accept the lowest or 
any Tender, and any person whose Tender may be 
ted will be required to execute a proper Con- 








andin Appliances for Use in « here- 
with,” dated 24th January, 1884, No. 2007. 


otice is Hereby Given, that 


the said H. LINDON has paetin’ for leave 
to amend the Specification numbered as above. 

A Copy of the Specification in which the proposed 
amendments are shown van be inspected at the Patent 
Office ; and particulars thereof were set forth in the 
Official Journal of the Patent Office, issued on the 
15th December, 1888, 

Any person intending to oppose the said appli- 
cation for amendment must leave notice of objection 
thereto (on Form G) at the Patent Office, 25, South- 
ampton Buildings, London, W.C., within one calendar 
month from the date hereof. 

Dated this 15th day of December, 1888. 











(Signed) H. READER LACK, R 560 
* Sangweter General. 
TENDERS. 
COLONY OF NEWFOUNDLAND. 





TO RAILWAY CONTRACTORS. 


The Government of Newfoundland invite 


[renders for the Construction 


and OPERATION of a LINE of RAILWAY, in 
the Colony, of about 250 miles in length. 

Full particulars and other information as to Con- 
ditions of proposed Contract, can be obtained on 
application to Messrs. BURN & BERRIDGE, 9 and 10, 
Pancras Lane, Bucklersbury, London, E.C., ‘Solicitors 
to the Gov ernment. R 574 


CITY OF 





LIVERPOOL. 
Crry ENGINEER’s DEPARTMENT. 


TENDERS FOR THE SUPPLY OF <= — ALS 
AND EXECUTION OF WORK 


The Corporation of Liverpool are prepared to receive 


_ 
enders for the Supply of 
Stores and Materials, and for the Execution of 
Works as may from time to time be ordered during 
the year ending 81st March, 1890. 

Intending Contractors can obtain further particulars, 
Forms of Tender, and Specifications, on application in 
writing, enclosing bee ig card, addressed to the 
City Engineer, Liv — 


Order 
GEORGE By ATKINSON, Town Clerk, 
Municipal Buildings, Liverpool, W., 
2ist December, 1888. R 5386 





BOROUGH OF BRIGHTON. 
TO CONTRACTORS AND OTHERS. 


Notice is Hereby Given, that that the TOWN COUNCIL 
will receive 


Yenders from such Persons 


as may be WILLING to ENTER into a CON- 
TRACT for the SUPPLY of 3000 Tons of LUMPS, 
SPALLS, or CHIPPINGS of GUERNSEY GRAN ITE, 
4 IMESTONE, and WHINSTONE, or other 
D STONE, suitable for breaking up for Road 


pa ag 

The Specification and Forms of Tender may be > 
tained at the Office of the Borough Surveyor, M 
Puitur C. Lockwoop, C.E., at the Town Hall, 


Brighton. 
Sealed Tenders, addressed to the Works Committee, 
and endorsed ‘Tender for Macadam Spalls,” must be 


left at my Office, at the Town Hall, before Four o'clock 
—— Afternoon on Thursday, the 17th day of January, 
Power is reserved to reject the lowest or any 


Tender. 
FRANCIS J, TILLSTONE. 
Town Hall, Brighton, Town Clerk. 





tract, with Bond and Sureties, to be approved by the 
Board, such Contract and Bond to be prepared and 
completed by the Board’s Solicitor, in every respect 
at the Contractor’s — 
By Order, 
WM. FRANCIS PAYNE, 
Town Hall, Edmonton, Clerk to the Board. 
20th December, 1888. R 550 








APPOINTMENTS OPEN. 


(C\ompetent Railway Sur- 

VEYORS open to Colonial Exploration work, 
should address, immmediately, with full particulars, 
R 567, Offices of ENGINEERING, R 567 








BOROUGH OF BRIGHTON. 
APPOINTMENT OF BOROUGH SURVEYOR. 


Notice is Hereby Given, that the TOWN COUNCIL of 
this Borough are about to 


A ppoint a Surveyor, at a 
salary of £500 per annum. 

Particulars of the duties to be performed, and of 
the conditions upon which the appointment will be 
made, may be obtained on application at my Office, at 
the Town Hall, Brighton 

Applications for She appointment (with copies of 
testimonials), endorsed ‘* Applicatidn for the Appoint- 
ment of Borough Surveyor,” must be delivered at 
my Office before Four o'clock in the Afternoon of 
Wednesday, the 16th day of January, 1889. 

The original testimonials will be required to be pro- 
duced for examination, at Brighton, at a time of 
which due notice will be given, but the Town Council 
will not be responsible for the safe return of original 
documents enclosed with applications. 

FRANCIS J. TILLSTONE, 

— Hall, —_—-., Town Clerk. 

20th December, 1888 R 555 


W anted, at Once, Competent 


RAILWAY SURVEYORS for about six 
months’ employment on field work in the Northern 
part of South America. Salary £400 to £500 per 
annum; knowledge of Spanish desirable.—Address, 
py B., care of Messrs. Street & Co., 30, SS 

557 


Engine: .—Wanted, a First- 


ENGINEER, with Sundin’ must 
be able to make patterns, e dimensions, ” make 
drawings, and undertake the pn lete erection of 
engines, boilers, shafting, &c., &. Constant employ- 
ment at 7d. per hour toa suitable man. One having 
had charge of men preferred.— pPly, stating age, 
experience, and all particulars, C., — of 
Evan Strracuan, 295, Strand, London. R 671 


Draughtsman Wanted.— An 


Assistant es Draughtsman, well up in 
everything connected with designing and calculating ; 
must have a thorough knowledge of his profession.— 
Reply oy louer, stating age, references, and all par- 
ticulars, to R 564 "Offices of ENGINEERING. R 564 














D=s htsman, Experienced 
a accustomed to Se ing and 
aving ex- 


calculating, WANTED ees 


perience of gas engines + amatnencmen to 





good man.—Apply, DRAUGHTSMAN, W. Porrsrous 
and Co., Gl eee 4 R 565 
[lechnical Man, well up in 
fine machinery, REQUIRED as Technical Fore- 

man of our wr optical works; should, if 
ble, have also ence in optics. 


ent employment, entitl @ pension, to a 
competent man. — Add: ren aaling “previo occu- 
on or before Ist February, CARL ZEIS: 





Wanted, Thoroughly Practi- 


cal ENGINEER to sell SS Invention. 
—Address, INVENTION, care of W. H 
Advertising Agents, Manch 


As gents Wanted, acquainted 


with harbour engineers, . INTRODUCE NEW 
ARTICLE. State which part of ~——— best known. 

—Address, H. P. S., Advertising Offices, 18, Loe 
Victoria Street, London, E.C. 554 


Ag& gents Wanted, to push First- 


class MACHINERY OILS commanding a large 
and suceessful sale. Liberal commission. a 
BOX 22, Post Office, Liverpool. 


Y ['ravellersand A genta Wanted; 
London and Country, to SELL First-class 
ENGINE. and CYLINDER OILS ; liberal commission. 
—Address, J. B. TYLOR, 24, Finch Street, White- 
chapel, London. R 299 


. SmitH & Son, 
R 553 




















SITUATIONS WANTED. 





(Sommercial Manager, Repre- 
sentative or Secretary.—Mr. EALEY HODGSON, 
for seven years with Messrs. G. E. Belliss & Co., Engi- 
neers, Birmingham, is OPEN to N EGOCIATE for 
RE-ENGAGEMENT at home or abroad; practically 
acquainted with the best methods of conducting the 
various commercial departments of extensive engi- 
neering works, and with a thorough knowledge of 
accountancy, prime cost, » qualities of materials required 
in the construction of machinery, ss and boilers, 
&c. Unexceptional r 

Address, 10, Brooklands Terrace, Swansea. R 522 


Hed Draughtsman Requires 


a SITUATION (long experience with first- 
class firms) or as Manager or Assistant. Has the highest 
references.—Address, R 568, Offices of ENGINEERING. 


68 

Thorough Practical Engi- 
neer, is now taking out patents for Box and 

Barrel Machinery,is OPEN to TREAT with a Good 
FIRM; has a good connection with many of the 
largest users in Europe.—Address, R 493, as of 
ENGINEERING, R 498 

















PARTNERSHIPS. 
Partnerships —Gentlemen 


— engineers) desirous of entering esta: 
blished 4 ngineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRICE, 
and GOULTY, 52, Queen Victoria Street, London, E.0., 
and Albert Square, Manchester. 


heatley Kirk, Price, and 


GOUL og 1350 MECHANICAL 

and ELECTRICAL ALUERS, AUCTIONEERS, and 

ARBITRATORS, Albert coemban. Albert 

chester ; and 52, Queen Victoria Street, London, E 0. 
Telegraphic Addresses : 

Manchester Office, Lypicator. London Office, Inpicrs. 


H)pgineering Firms of Good 
REPUTE, open to admit partners or desirous 
of selling —— are Se to communicate 
with the undersigned, w! e numbers of clients 
nm for such. SOWHEATLEY KIRK, PRIOE, and 
GOULTY, 52, Queen — Street, London, E. ., and 
Albert Square, Mancheste 7 


anted, a "Satine with 


Capital, in an old-established Engineering 
and Shipbuilding Concern in North of England; 
good opening.—State available capital, age, and ex- 
perience, to R 561, Office of ENGINEERING. R 561 


WANTED. &c. 


Wanted, “ Engineering” for 


January Ist, 1886.—State price to __ 
Offices of ENGINEERING. R 366 


4 Hy gineering * Wanted, for 


January 7th, 1887.—Address, with wie, 
R 558, Offices of ENGINEERING. 5ES 


Wanted, Overhead Travelling | 


CRANE, about 18 ft. span, and to lift about 
5 tons.—HENRY LANCELEY & SON, ot 


Chester. 
Double 


W anted, at Once, 

COTTER HOLE DRILLING MACHINE to 
drill slots up to lin. wide.—WILLANS & ROBINSON, 
Limitep, Thames Ditton. 57 



































FOR SALE. 


Notice to Engineers. ow 


Pattern Milling Machines, Lathes, Slottin, 
Planing Machines, &. CASH or HIRE PURCHASE. 
Tools designed or made to drawings. Largest stock 
in London. eo RRITANNIA CO., 100, Houndsditch. 
All letters Brrrannia Co., Colchester, England. 7720 

or Sale, on Hire Purchase. 
—MACHINERY of all descriptions is supplied 

on deferred payments by ROWLAND G. FOO? an d 
CO., Engineers, 153, Fenchurch Street, London, E.C. 
Write for Circular. New and Second-hand. 7667 


| aes Sale.— 


ay New § in. Single-end Punch and Shearing 
“on One New 3 in. Dorble-end Punch and Shearing 
ine 
One New 4 ft. 6 in. Arm Radial Drilling Machine. 
One Strong Second-hand Planing Machine, to plane 
pike a by 3 ft. square, one tool box, table driven by 
GEO. BOOTH & CO., Tool Makers, Halifax. P 169 


Oz Sale, Two Contractor’s 


apace aah « one 4 ft. 8} > p ganged and one 
do. 3 gang = One 4-ton Si ERRICK 


ORANE, ib.— Apply, EXORS. WM. 
BALMFORTH, Rodiey ley, Leeds, : R 486 


got Workin Machine 


wang & ey Cregg ae 














ft. gauge; .. 





TO BE SOLD OR LET, 


[the Ditton Brook Ironworks, 


situated close to the Ditton Junction Station 
of the London and North-Western Railway, and on 
the River Mersey. 

The WORKS comprise :—Six Blast Furnaces, with 
Boilers, Stoves, Blowing Engines, and all other neces- 
sary appliances for producing 2000 tons of pig iron 
weekly. Twenty Coke Ovens. A Foundry capable of 
producing about 100 tons of Castings per week, in 
which an extensive trade has been done. It is supplied 
with all necessary Machinery, Casting Boxes, and 
Patterns, and attached to it are good Fitting and 
Pattern Shops well supplied with Lathes and other 
fixed Tools. 

The Works stand on land of about 82 acres in ex- 
tent ; 42 acres leasehold from the Earl of Derby for a 
term, of which 71 years are unexpired, at the annual 
rental of £316 10s, The remainder is freehold. 
There are ample sidings for the conduct of the busi- 
ness and railway connections with the London and 
North-Western and Cheshire Lines Railways. The 
land is intersected by the Ditton Brook, navigable 
for flats and barges at high water, and there is a 
wharf on the River Mersey with steam cranes for 
loading and discharging vessels. This Property, asa 
site requiring cheap carriage of heavy materials, has 
advantages probably superior to any other position on 
the River Mersey. The direct connection with the 
London and North-Western and Cheshire Lines Rail- 
ab gives it communication with all parts of the 

kingdom, and the wharf affords facilities for a very 
large trade by water. 

he greater part of the produce of the Works, when 
in operation, was Hematite Pig Iron made from ores 
day J by sea, which was sent to Sheffield and other 
oy to be converted into steel, and largely brought 
k to the Mersey for shipment or for shipbuilding. 
It is manifest that great economy would result by 
—— the manufacture of steel on the spot. 
rther particulars on application to Mr. HENRY 
BRUNNE, Ditton Brook Ironworks Ditton, yaa 
shire. 47. 


Fe Sale, as a Going Concern, 
with ienenadiate entry, a long-established pom 
well-appointed IRON and WOOD SHIP REPAIRING 
BUSINESS, complete in every detail, and in a good 
position in one of the largest coal and iron shipping 
ports of the Bristol Channel. 

The Plant and Machinery is of the most complete 
and modern description, including Turning Lathes, 
Planing, Drilling, Slotting, and Screwing Machines, 
and Engineers’ and deny # Shop Tools, Smiths’ and 
Boiler Makers’, Plumbers’,S sownlahie’, Boat Builders’, 

Turning, and Saw Mill Plant. 

Stock comprises the requisites for carrying on heavy 
repairs in iron or wood. 

Premises include Workshops, Stores, Offices, having 
Railway Sidings connected with the principal railways 
of the Kingdom. 





Telephonic and telegraphic communication. 
_Principals only trea’ with. Satisfactory reasons 
given for di 


Address, M. E., "Offices of ENGINEERING. R 520 


or Disposal, the Whole or 


Part of a large THRASHING @ tog Ad 
BUSINESS, consisting of seven 8 HP. Portable En- 
es by Clayton and Shuttleworth, two ditto by 
Eddington, eight Barnworks by Clay ton & Shuttle- 
worth, three Chaff Cutters by Maynard, Clover Seed 
Drawer by Hunt & Tawell, a nearly new Elevator, and 
large Grinding Machine on Carriage and Wheels by 
Barford, Perkins & Co. The above were Pearl 4 
overhauled and painted last summer. Extensive 
connection in gouth- east Essex ; over 20,000 qrs, 
thrashed annually, besides chaff-cutting and grinding. 
Owner is farming largely, which is his reason for dis- 
posing of this branch of 1is business. —Full particulars 
on application to owner, PHILIP BENTON, Jun., Old- 
bury, Great Wakering, near Southend, Essex. R570 


ngineering and Ironfounding 

FUSINESS, lon established in large West of 

England town, DISPOSED OF.— “Apply . 
Messrs. GILL & BOSH, Solicitors, Bath. 


ir Compressors.—For Sale, 
TWO Horizontal AIR COMPRESSORS and 
STEAM ENGINES, complete; each engine about 
25 HP.; double cylinder pumps will compress to 
450 Ib. on the inch. Two Separators, Pipes, and 
Fittings ; all in good working order. Spare Valves 
and Brasses, some not used. Also SIX STEEL AIR 
RESERVOIRS, for 450 lb. on the inch. Connecting 
Pipes, Stop and Safety Valves. Can be seen in 
London.—Address, R 569, Offices of a 560 


P 














umping Machinery. 
a & oe ae oe 1873), 7402 


Saeeeee ae arang een.” 


s—Screw and Paddle— 


ug 
Ts of all —, Pe SALE or CHARTER. 
EPH CONSTANT, 
5, veda STREET, Lonvon, E.C. 7714 


econd-hand Bessemer Steel 
PLANT, comprising two 5-ton Converters, Blow- 

d Engines, Hydraulic Centre Lift, Ingot Cranes, 
es Cupolas, Stages, Hydraulic 

Metal Hoist, Rotary Blowers, &c. —Apply, R. HEBER 
RADFORD, Engineer, 15, St. James’ Row, wae 











wheels coupled. Specification and workman- 
ual to Main Line En; BT Aa 
ORN, LESLIE & gineers, New- 
castle-on-Tyne. See Advt. (folio at foot) page, S 


Tank En 


alway y oe pe 
OLARKE and ps ads Foun oad Leeds, Sole 
Makers of WopGERS' Ps OUGHT-IRON 
PULLEYS. See Illus. Advt (folio at foot) page 50. 647 


] ocomotive Tank En ngines for for 
isto Tro, Wor Maruca,“ , ‘tom 
Engines sd nr hai at short notice 
THORN & Co., Loco- 


101 pan ATL a 


Ts Locomotives, 4 or 6 
7 





ocomotive 





aod 
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This Day, Pocket Size, leather ; also for Office use, in Crown 8vo, cloth, 9s. ffi t b ps 
100%: Machine Fools, comprising BOILERS: TuHerr ConstRUCTION AND STRENGTH. O ears dllieg ee 


Lathes, ay een Sha) 
&c., READY FOR DELIVERY.—For 
apply, SCOTT BROS. Halifax. 


et Green’s Economisers, 
360 pipes, only worked four years; ditto, 

168 pipes; cheap. — WM. NEWSOME, Sowerby 
Bridge. R 563 


Portable Steam Engines, &e.— 

FOR SALE, considerably below their value, 
several New Portable Steam Engines, 7, 9, 12, 14, and 
18 HP.; 8 HP. Vertical Engine and Boiler ; ‘Saw Tables, 
Mortar Mills, &c.—Apply, BARROWS & Co., Engi- 
neers, Banbury. 7685 


rs, Slotters, 
tailed Li: 
7726 











ngines for Yachts, Tugs, or 


UNCHES. 
The follo i = noo in STOCK, and in WORE, 
ke engl cy lnde tly: a 
4 in. diam. by 4 4 sage 5 
: in. , by5in. ,, doubdlecy’ Aamiralty pattrn 
in. ” by 5 in, ” ” ” 
in. ” by 6 in. ” ” ” ” 
Sin. , byl0in. ,, ” ” ” 


ompound Surface - Conden- 
SING ENGIN 
4 in. and 7 in. diam. by 5 in. stroke, Admiralty pattern. 
ag ” Shin. ” by le oe 
Tin. ,, 14in. ,, by 8 ‘ 
in.,, 15in. ,, by 10in. ” 
1lin. ,, 22 in. ” 
All the above are oft the very best material and work- 


manship, nicely finished. 
Full particulars and prices on application. 


A G. Mumford, Culver Street, 


COLCHESTER. 








| aunch Engines for Sale.— 
The follo High-Pressure Launch Engines 
are in hand, and could be delivered on short notice :— 
Suv@Lu-OYLINDER ENGINES— 
7 in. ‘quan in. stroke 
8 ae 
10 »9 ll ” 
Dovus.g-CyLinDER ENGINES— 
: in. diameter, ag stroke 


” ” 
5 ” 
6 ” ” 
ot ” ” 
” » 
B ” » 
The sizes 43 in. and 64 in. diameter, are Admiralty 
tterns. 
COMPOUND SURFACE-CONDENSING ENGINES, 
suitable or Smal. Carge we Trawlers, Tugs, 
hters, or largo Vi 
ey 6 in, and 1 _ diameter, 7 in. stroke 
. ” ” 8 
| or 20 ” 2 » 
” 22 ” = ” 


27 
All the ‘ous und Engines are fitted with Payton and 
Wilson’s Patent. Circular Balanced and Double-Ported 
Slide Valves, and the larger one is also fitted with Joy’s 


-_ 
eoOonanton 








so | Valve Gear. 
ALEX. WILSON & CO. eers, Vauxhall 
1 Weaken Wandsworth Road, ion, S.W. 6162 
PUBLICATIONS. 





“ELECTRICAL PLANT.” 


For every description of New and Second-hand 
ELECTRICAL APPARATUS, PLANT, and — 
MENTS, &c., 

READY FOR IMMEDIATE DELIVERY, 

CONSULT 
“ELECTRICAL PLANT,” 
Published Monthly; Post Free, Sixpence. 

OFFICES : 7236 
62, QUEEN VICTORIA STREET, LONDON, E.O. 
Telegrams, ‘‘Inpiczs,” London. Telephone, 1533. 





(* ENGINEERING” SERIES.) 


Ix Two Vo.tumes, Hatr Morocco, Price £3. 
Imperial 4to. 


RECENT PRACTICE 
MARINE ENGINEERING, 


By WILLIAM H. MAW. 
(PARTIALLY REPRINTED from “ ENGINEERING.”) 


Illustrated by 176 Plates and 295 Engravings 
in the Text. 





Comprises descriptions of all the leading types of 
Marine Engines constructed during the past ten 
years, together with illustrated accounts of other 
Machinery, such as Dredging Plant, Engines for Rope 
and Chain Haulage, &c. coed 


London: Offices of Enomvesrine, 85 & 36, Bedford 
Street, W.C. New York: Joun Wingy & Sons. 


r. Lloyd Wise’s Circular] 


of Information as to British, Colonial, = 
Foreign Patents for Inventions, and the R 
of Designs and Trade Marks, may be obtained ser 
free, 7d.) from his Office for Patents, 46, Lincoln’s Inn 
Fields, London, W.C. [Te.ePHons No. 2766.) 7687 











atents, Law of; also Trade 


Marks. Blue Book, with ‘tall instructions and 
fees, free.—Apply to HERBERT & CO., Patent Agents 


(established 1845), 18, Buckingham St., London, W.C. 


A Guide to Patent Law and 


REGISTRATION. Price Threepence.—HORN 
AND SON, British and Foreign Patent Offices, next to 
Somerset House, 151, Strand, London; 7407 








~ A Handbook of RULES, FORMUL&, TABLES, &c., relative to MATERIAL, SCANTLINGS, and PRESSURES, 


SAFETY VALVES, &c., for the use of 
ENGINEERS, INSPECTORS, SURVEYORS, DRAUGHTSMEN, BOILER MAKERS, AND STEAM USERS. 
By T. W. TRAILL, F.E.R.N., M. Inst. C.E., Engineer-Surveyor-in-Chief to the Board of Trade. 


*,* The Tables are all criginal and have been specially calculated and arranged for this Work. 


7771 


Lonpon: CHARLES GRIFFIN & CO., EXETER STREET, STRAND. 








MISCELLANEOUS. 


MARINE BOILERS. 
See Advt. last week (folio at foot) page 21. 








| indsay Burnet and Co., 
Pa GLASGOW. 
TELEGRAMS : a Burnet,” GLAsGow. 
Boiler Plates Flanged for the Trade. 7301 
D:- Gerson’s Filtration 
SYSTEM 


For Water Works, PAPER MILLS, BREWERIES, BLEACH 
AND Dyz Works, &c., 
REMOVES AND DESTROYS GERMS, AND 
RETAINS MICRO-ORGANISMS. 
RESULTS GUARANTEED, 
For particulars please apply to 
ALPH. STEIGER, C.E., 16, MINCING LANE, 
LON 7211 





HAULING-UP SLIP MACHINERY (NoN-FLERTING), 
AnD TRAVERSING SHEERS (LAND oR FLOATING). 


ay, Summers, and Co., 
ENGINEERS AND SHIPBUILDERS, 
SOUTHAMPTON, are the original Patentees and Manu- 
facturers of the above. Upwards of sixty sets of their 
Sheers are now at work for Lifts up to 150 tons. 
Prices on application. 67 


ohn Norman, 
Engineer, Millwright, Boiler Maker, 
Consulting Engineer & Licensed Valuer of Machinery, 
11a, St. Vincent Street, Glasgow. 7585 
Plans and Specifications made out as srequired. 


john Cochrane, Engineer, 
BARRHEAD, N.B. 
Advertises his STEAM ENGINES, STEAM 
HAMMERS, STEAM PUMPS, &c., in this Paper every 
Fortnight. Catalogues, &c., on appli on. 7629 


m. Murdoch and Co., 


79, ROBERTSON STREET, GLASGOW, 
PATENTEBES AND MAKERS OF 749% 


Marine Engine Governors. 
Dvizes, Plans, Tracings, 
&e., executed with panies and itch, on 
moderate terms, by MESSER and THORPE, Mecha. 
nical and General Draughtsmen, 8, Quality Court, 
Chancery Lane, W.O. 506 
M. & T. are thoroughly p 1 Engineers. 


riction of Slide Valves.— |™ 


Payton & Wiuson’s Patent Circular, Balanced, 
and Double-ported SLIDE VALVES Reduce Friction 
to a minimum, and effect a saving on the four follow- 
ae na Ist. Saving of First Cost and Weight of 

veGear. 2nd. Saving of Power required to ge 














nti 








the Valves 8rd. Saving of Her nace § by havin, 
Valves always tight. 4 e an 
not having to — : ihe Valves . 


nse b: 
Frequently. These Valves have now been in constan* 
use since 1881, and several hundred Valves are now 


most successfully at work, » giving g results far superior 
to Piston Valves. All the og ion En: = 
and Compound Surface-Condensin; es 

the undérsigned, are now fitted wi ese valves. _ 


For further particulars a) 
and OO., Vauxhall Iron 
London, ’S.W. 


ly to wtisa WILSON 
or! Wandsworth Road, 
6629 





Partridge and Cooper, 192, 


FLEET LONDON, Malorne 7 =a 
Retail Manufacturing Stationers. 
Tracing Paper, Drawing Paper, Sectional P. 
Mounted — Continuous Papers, Pencils, Pens, 
&c., at reduced prices. Samples and prices free. 7286 


Roberts and Co., Ltd. (C. 


C. Rossgrts, Managing Director), makers of Ran 
way Waaons, Genen Cane Trucss, Tak Tanus, &e.— 
Railway Wagon Works, Horbury Junction, near Wake- 

field. Telegraphic Address, ‘‘ Roberts, Horbury.” 7349 


[t= Tubes and Fittings for 


Gas, StzaM, WATER, HYDRAULIC, and Heating 
Purposks; Galvanised or White Enamelled inside 
Coils up to 500 ft. without joint. Cocks, Valves, & 
JOHN SPENCER, Globe Tube Works, Wednesbury. 


Boers of All Kinds & Sizes. 
—VERTICAL, PORTABLE, CORNISH, and 
LANCASHIRE. —The GRANTHAM CRANK & IRON 
CO., Limited, Grantham. _Boiler Makers to the Trade. 











oundries to Let.—Spring- | tur 


BANK and NORTH WOODSIDE FOUNDRIES, 
GLASGOW, as presently ssed by Messrs. Thomas 
Allan & Sons, with Machinery, Plant, and Patterns. 

The business of Ironfounding has long and success- 
fully been carried on at these Foundries. 

Entry on Ist January next, or at such later date as 
may be arranged. 

For particulars apply to Mr. ALEXANDER STEVEN, 
of Messrs. A. & P. Sreven, Engineers, 115, Stirling 
Road, Glasgow ; or ‘to Mr. J. BAIRD SMITH, —o 
221, West George Street, there. 


[the Burham Brick, Lime, and 


CEMENT COMPANY, LIMITED, 
NIOHOLAS LANE, LOMBARD STREET, E.O. 


Lonpon Depots 
BURHAM WHARF, BELVEDERE ROAD, 
LAMBETH, S.E., VICTORIA WHARF, AND DRAW 
DOCK, NINE ELMS, 8. W. 
GALT BRICKS, Cornice Tiles and Tubes, oins, 
Chimney Pots, Drain Pipes, &c. Grey Stone Medway 
Lime, fresh from the Company’s Kilns, —- in 
barge-loads alongside or by the van-load, » from 
the feet Doen arty a Plaster of Paris, PORTLAND, 
SHEPPY, and RO: , as ‘manufactured 
at the Conger Works, Burham, on the banks of 
the River Medway, and at Murston, near Sisting- 
bourne, Kent. 
Bricks, Tiles, &c., of any d made to order. 
GREAT OULAND CLI HYDRAULIC LIME. 
This Lime is perfectly hydraulic, of great strength 
and tenacity, it sets readily under water, and becomes 
very hard in a short time. 
PARR AND STRONG'S PATENT COMBINATION 
(See Builder, w, lew 16th, 1868 
The Burham Brick, Lime, and Cement Company, 
having been a -- sole manufacturers, are pre- 
pared to ee Tubes for the Cellular Walls, &c, 
culars forwarded on application. 
Pr SETHE ’S PATENT DIAPER BRICKS, 
manufactured only by the Burham, Brick, Lime, and 
A vari £ decks ieee di 
great ety 0 igns are repared for diapered 
surfaces, string bs window 
heads, &c., to be seen at their London Depot. 529 








Law Courts, the Patent Office, and the Chancery Lane 
Safe Deposit. Lighted by. electric light, and with 
every conv — ell — for 
a t n nt.—A at 
the COLLECTOR’ Ss OFFICE, s Inthe Hall of 63 Tid 64, 
Chancery Lane, W.C. R 238 


Vauxhall Donkey Pumps.— 


10,000 of these well-known Pumps have now 
been manufactured at our own works and sold by us 
during the last nineteen years. These Pumps still 
— tain their ro in regard to price, ae 4 

tit h 


v, | pave trom time to ra alte since their first introduc- 

tion. A large stock is always on hand from which 
orders can be promptly executed.—ALEX. WILSON 
and Co., Vauxhall Iron Works, London, 8. W. 6200 


[the Midland Ry. Carriage 


AND WAGON COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, "TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every eseription on. betes wt built for Cash, Deferred 
Payment or JACKSON, Secre 

Ihief Offices : Sinenit Worxs, BIRMINGHAM. 
Branch Works: ABBEY Works, SHREWSBURY. 5667 
London Offices: SurroLx Hovss, Lavrawcs Poustwey Hun 





+0 $3, 














rhe AshburyRailway Carriage 


AND IRON COMPANY (Limited), 
Openshaw, Manchester, 
Manufacturers of every descript 
RAILWAY CARRIAGES D WAGONS. TRAM- 
he CARS, RAILWAY IRONWORK, Carriage 
n Wheels, Axles, Iron Roofing, Girders. 
Torntabio, Water Columns, Water Pumps, 
Travelling and Fixed Cranes, Switches, Crossings, 
&e., Wagons built for Cash, or tee Golereed 
estminster 


payment. —London Office : 5, W bers, 
501 

[the ‘he Metropolitan Railway 
CARRIAGE & WAGON COMPANY (Limited), 
Saltley Works, Birmingham, Successors to Messrs. 
JoserH Wricut and Sons, Manufacturers of Railway 
way on, aeons, Railway 


Ironwork of every descript 
; oad WAGONS built for 
YMENTS EX- 





RAILWAY CARRIAG 
CASH, or UPON DEFERRED PA 
TENDIN G over a SERIES of YEARS. 

A large number of COAL, IRONSTONE, BAL- 

LAST, and other WAGONS to be LET on HIRE. 

Manufactory and Ohief Office—Sattusy Worgs 
BIRMINGHAM. 

Branch Wagon Works—Garuat Eastern Rar.way, 
PBTBRBOROUGH. 500 

















DOLPHIN 
DONKEY 
PUMP. 
# at Ba eaacm 
ae fal! £ 8 


SINGLE-ACTING. 
































DOLPHIN DONKEY PUMP 


The Simplest, Cheapest, and Most Efficient Donkey Pump 


in the Market. 


MILLER, TUPP, 


& ROUSE, 


Steam Yacht & Launch Builders & Engineers, 
CREEK WORKS, LOWER MALL, 




















reas Illustrated 
ag E-ACTING. 
pa nd Descriptive 
21 0 | Price List of 








3| 3 he 4) | 800 |i7 10 


6 | 34 [2000 [a7 0 Steam Yachts 
Full Price | ag appli- dlausehes f 








Machinery, 
STEAM with Sheet of 
LAUNCHES? ier 
sent on 
progress inj Peceipt of 
Perot nad exneapona| One Shilling 
ese! in English 
or Foreign 












HAMMERSMITH, 






















The Dolphin Donkey 
Pump has no Guides, 
Crosshead, Slide 
Valve, Connecting 
_ Rod, or Exeentric. 
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Boilers ! Boilers !! Boilers!!! 


Largest Stock in London of Oornish 
or Vertical Boilers for Sale or Hire, from 2 to 80 horse 
Ene .—F. BONE, South London Boiler Works, Long 


Borough. Boilers repaired by = 





20,000 ARE WORKING 





IN ALL PARTS OF THE WORLD 





MINING MACHINERY. 


Gold Quartz 
Reduction Plant. 


ROCK DRILLS 
COMPRESSORS, 





DRESSING 
MACHINERY 


FOR 


Tin, Copper, Lead 


WIRE ROPEWAYS 


COMMANS & CO. 


(Late T. B. JORDAN, SON & COMMANS), 
52, GRACECHURCH STREET, LONDON, E.C. ™ 








AGENTS 
WANTED. 


BROWETT, LINDLEY & CO., *“" 


THE “ACME” 


LINDLEY’S 





on Engine Works, 
SALFORD, 


i) 
§ 
8 


ecocece oooanan |’ 





th 


BNSonr 
ST 99 GO bh © OO OU Wm Oo G9 
— — et 





MANCHESTER. 








we 4 TRIAL OF STEAM ROAD ROLLERS. 


To Corporations, Local Boards, Highway Trustees, Surveyors, Road Makers, Contractors, & others, 


Ina RECENT SEVERE CONTEST with STEAM ROAD ROLLERS of the most 

rh! OARD’ at the TED - UROnAaES and District, at Idle, near Bradford, 
e ELE an 8. OURS as the BEST d 

USEFUL. The other had to be returned. This success was achieved by eons MOST 





ILLUSTRATED Price LIST FREE ON APPLICATION. 








GREEN'S PATHNT 10-TONS 


STEAM ROAD ROLLERS and TRACTION ENGINES Combined. 


They are made in sizes of 10, 12}, 15, and 20 tons weight, and both the Driving and Steering of th 
under the easy control of ONE MAN. They can also be used as Stationary Engines tor Stone resting, Wood 


Sawing, poi al and Farm Purposes. Makers also 


also of 


y Engin eines, Tank Locomotives, and Light Railway En 


we Traction. Bea Stationary. & bog 
Gverhead Travelling 


es and Boilers, Steam Wincheat ama’ Pumps, 
and other Cranes, &c. 





TEaOMAS GREEN & Son, <a>. 
LEEDS AND LONDON, ENGLAND. 








New Catalogue of Launches, Yachts, Tugs, and Bargos, 


COPYRIGHT, ENTERED AT STATIONERS’ HALL, 


PRICH FIVE SHILLINGS. 


tock or progress. 


Wood and Steel Launches of all sizes 
in 8 








_COCHRAN & CO., Bidston Wharf, ‘BIRKENHEAD. 


1Z€8, 


hinery, all s 
progress. 








tock or 


In 8 


# Steam : Launch Mac 


PATENT AGENTS, 


Alt Broa., Pa Patent Agents 


AND MECHANICAL DRAUGHTSMEN, 
Cheney Lane, Holborn, London, W.O. British, 


Col Patents obtained. Searches 
pn nag Mets 5 aces wenietened 7278 
PATENTS. 

H P. Alexander & Son 

je ‘els. a. Patent Agents), 
19, SOUTH. BUILDINGS, LONDON, W.O. 
RAPHIC penny “Epa, 


Lonpon.” 
BRITISH and FOREIGN PATENTS OBTAINED and 
DESIGNS and TRADE MARKS REGISTERED at 











most moderate charges. Established 1874. 586 
Brewer and Son, Patent 
AGENTS. 

ESTABLISHED 1844. 7219 


88, CHANOERY LANE, 
ESTABLISHED 25 Y. 


utton & Fulton, 1, ‘St. James’ 


my ow i MANCHESTER, Pavers Aaznts to the 
sere J neers and Manufacturers of the North of 
England. Handbook for Inventors, free by post. 7740 


No Inventors. — Harris and 


. MILLS, Patent arn § 28, Southampton Builde 
ings, London, W.C., Established 1866, ERTAKE 
BUSINESS connected with patents in the United 
Ki om, the Colonies, and all foreign countries. a 
MO. ’ PROTECTION £4 4s. Attendance in the 
vinces at moderate charges. A Chart of 187 Mechan’ cal 
Motions, with description of each, post freels. 7671 


r. P. Jensen, M.I.M.E., 


F.1L.P.A. of more than twenty-two years’ expe- 
rience ye pe gy , and Foreign Patents, Trade 


LONDON. 

















Marks, Designs. iculars on application.— 
Lane, for Patents, JENSEN & SON, 7 Oban Chancery 
Office; London, W.O. 7570 
FOR SOLICITORS ONLY. 
atent ents, 
A. KUHNT ann R. DEISSLER, 
GERMANY, BsRLIN, OC. 7489 





Telegram Address, “neta London.” Telephone 


Phillips and ‘Leigh (Henry 
Harineton Luien, Assoc. M.I,.C.E., Fel. In. P A,) 
22, Southampton Buildings, Chancery Lane, London, 
W.O. Immediate Pro’ on obtained for Inventions, 
Trade Marks and Designs in all Countries. 7557 


rfc No. 169. Tele. Address : ‘‘ Invention, London. 





he New Patent Law.—To 
Inventors. GENERAL PATENT OFFICE. 
Established 1830. G. F. REDFERN & OO., 4, South 
Street, ey London. 
Provisional ion, £8 8s. French Patent, £7. 
Belgian, £3. gratis. 2999 


atents.— Messrs. Vau ughan 
and SON, British, Foreign, and Colonial Patent 
Agents, 57, Chancery Lane, W.C., transact every 
description of business connected with Letters Patent 
for Inventions. ‘A Guide to Inventors” free by 7. 
Established 1853. 


oseph Bernays, C. E., 
96, NEWGATE STREET, LONDON, Enaianp, 
Consulting and General Engineer. 

Patent “TWIN CYLINDER” ring "ENGINES. 
Patent ‘‘SIMPLICITY” STEAM PUMPS. 
Improved CENTRIFUGAL PUMPS. 

Works, Factories, and Industrial Establishments set 
out, erected, and fitted up under direct Me oe ige 
Experiments and Investigations conducted. 


6 Swift” Reservoir Panhelder 


(Patented). Hard Vulcanite throughout. 
Holds a large supply of ink, ready for instant use, 
and may be carried in any position. With Non- 
Corrodible Iridium- ity a 2s. 6d.; with Gold 
Pen, Iridium-poin th’ best 14-carat_ Gold 
Pen, Iridium- -pointed, ao Gile Mounts, 10s. 6d. Of 
all Stationers.—Wholesale only of THOS. DE LA 
RUE & CO., London. Q 931 


= = eee | 
OUR CATALOGUE 


ef Accessories 
for the Transmission of Power, is 
THE ONLY 
Complete and Perfect 
ONE IN THE WORLD. 

































BELT PULLEYS, 


Belt Flywheels, Step-Cone Puileys. 


ROPE PULLEYS, 


Rope Flywheels, Haulage Rope Pulleys. 


GEAR WHEELS, 


Gear Flywheels, Mortice Wheels. 


SHAFTING, 


Loose Collars, Fast Collars, Couplings. 


PEDESTALS, 


Horizontal, Angle, Vertical, Hanging. 


FIXINGS, 


4 
| Wall-Boxes, Hangers, Brackets, Stools. 








HIGHEST CLASS. 
REDUCED PRICES; FREE DELIVERY 
throughout the Kingdom. 


HARPERS uo, ABERDEEN. 


Our new List of CASTINGS of above, ? cwt, 
will interest Engineers with Workshops. 
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FIELD’S PATENT BOILERS AND TUBES. 


LEWIS OLRICK & CO., -—= s 
27, LEADENHALL , j LIGHT, S AFE, 


EASY TO CLEAN, 
ECONOMICAL. 


? Explosions from Shortness of 
Water Impossible, 











































4, Field’s Tubes are readily 
Yy applied to nearly Every De- 
7, scription of Boiler, and consider- 
4 ably increase their Steaming 
Powers. 7487 


Ls MMMM LLM LL LLL — Z pa TOOLS LENT FREE 


Cornish, Cross-tube, Laiallion 6 and other Boilers readily fitted with ‘‘ Field’s” Tubes. — ‘ Exhaust” and Live Steam Injectors (Holden and Brooke’s)—Automatic, Simple, and Economical. 


_,GLOBE MILL Ee 


b\ by a end ae, TELEGRAPHIC ADDRESS: ‘*CRUSHING, LONDON.’ TELEPHONE, 11,014. 

























swan ey BLOMFIELD HOUSE, NEW BROAD STREET, E.C. 

























Silver Medal, 
by the Mining 
Instit. of Corn- 
wall, 1888, after 
the mill had been 
runningon tin stuff 
on the Dalcoath Mine. 
Received the Only 
Award for Grinding Ma- 
chinery at the Royal Agri- 
cultural Society’s INTER- 
NATIONAL EXHIBITION, 


The Globe Mil Co, gag 
(IF REQUIRED) Le 


UNDEBTAKE /m 


ALL fs 
RENEWALS 


ATA 


FIXED 


The only wearing = of the MILL proper are the grindi 
path and ball, both of which are made of particularly hard steel, 
basily and economically renewed when necessary, the ball being 
substituted in a few minutes. 


_ RUNNING SATISFACTORILY SEVEN YEARS 


At the ROYAL ARSENAL, Woolwich, and 
m&. Five Years on Emery in the United States. 








FOREIGN AGENTS. 


Victror1a—Messrs. BALFOUR, ELLIOTT & CO., Limited, 
5, Queen Street, Melbourne. 


Sourn AustraLIA—J. B. AUSTIN, Esq., Queen Street, Adelaide 
QuUEENSLAND—Messrs. SMELLIE & CO., Brisbane. 

New ZEALAND—-Messrs. BEGG & WILKINSON, Dunedin. 
Sourn Arrica—Messrs. MACDONALD VARDY & CO., Port 





Elizabeth. 
CHINA AND JAPAN—Messrs. JARDINE, MATHESON & CO., 
Hong Kong and Branches. 7029 





REDUCTION WORKS— 


BERMONDSEY WALL, where barges can discharge 
alongside. 
GRINDING IN BULK OR SMALL PARCELS. 


STEVENSON & C0, 


HYDRAULIC MACHINERY 
Gunpowder Plant. ) _ cota a 
BOILERS. ENCINES. N | i F I P { A N T Se ge 
Mill Gearing. 110, CANNON STREET. 


“PHOENIX” e p~ 


Tue BRITISH ASBESTOS CO0.,@ 


—— MARK. TRACE 


10, DUKE STREET, ALDGATE, LONDON, E.C. ASBESTOS MINE OWNERS. 
Manufacturers of ITALIAN AND CANADIAN ASBESTOS GOODS, Best Quality.™ 
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PATENT BxXCAVATORS 


FOR THE REMOVAL OF LARCE MASSES OF BALLAST AND FOR DEEP WATER DREDGING. 


Of the many places at which our 
exceptionally capable Machines, 
some with HorizontalConveyors, 
are at work, we wish to particu- 

larly point to the MANCHESTER 
SuIp renee Works, near War- 
rington, and the Norp-OstsEE 
Cana, where about 20 of our 
largest Machines are in use. 






















Capacity 1,500 to 2,300 cube yards in ten laws 

Double Capacity if worked day and night. Fer = = 
Attendance 3 to 4 Men for each Apparatus. ‘ — 

Consumption of Coal from 4 to #tons per day. | L/8T OF WORKS CARRIED OUT WITH OUR tg omy Estimates of Working, as well as 


These Hxcavators will deal with the Heaviest lans for arranging Excavators and Dredgers, 
Olay. EXCAVATORS, POST FREE. will be forwarded on application. 


FLOATING DREDGERS IN ALL SIZES, AND FOR ALL PURPOSES. 








I.wubecker Maschinen bau-Geselischarft, Lubeck.’” 


PATENT EUREKA’ LOCK NUT. 


? [DIFFERENTIAL 











Advantages. 


Advantages. 





GUARANTEED LOCKFAST. 


ABSOLUTE SECURITY. 


DIFFERENTIAL GRIP AND 
LOCK COMBINED. 





is DIAMETERS. i 
i. iH 
i INIMUM WEIGHT AND MAXIMUM 

HAS NO SLITS TO WEAKEN AND vlr'ingproned ator at iansactoy,ee a  eede eeee SCREWING AREA. 
CAUSE RUST-BINDING. 





AUTOMATIC UNSCREWING 
IMPOSSIBLE. 


CAN BE USED ANY NUMBER 
OF TIMES. 





COMPETITIVE TESTS PROVE IT THE 
MOST EFFICIENT & CHEAPEST. 





CAN BE APPLIED 
WITH ORDINARY SPANNER. 


Nut screwed into position as 7 
occupied on the line. 


BAYLISS, JONES, & BAYLISS, ““‘wocvernampron. 


LONDON OFFICES, SHOW ‘y TESTING ROOMS: 139 & 1441, CANNON STREET, E.C. 7353 
































Registered. S O | a E - RO S J Registered. 


A Vegetable Compound for Preventing and Removing Incrustation in Steam Boilers. 3s: 


MABURN & €0., SALFORD, MANCHESTER. 








JOHN MARSHALL & SONS, 


, GLASGOW 
GLASGOW TUBE aA ORKS 


LAPWELDED IRON BOILER TUBES 


FOR MARINE, STATIONARY, AND LOCOMOTIVE BOILERS, &c. 7108 


WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 


La & 
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HOISTING MACHINERY 


A SPECIALTY OF 


PICKERINGS LIMITED, 


GLOBE WORKS, 


am, STOCKTON-ON-TEES, 


Patentees and Manufacturers of 
Pickering’s Blocks and 
oists. 
H Moore’s and Weston’s 
: Pulley Blocks. 
Warehouse Cage Lifts. 
Handy Cranes. 
Power Friction Hoists. 
Improved Crab Winches, 
{ Manufacturers of all kinds of 
yee Block and High- 
lass Chains. 


} SOVARIETIES OF HOISTING 
MACHINES. 


SEND FOR PRICES. 
EsTaBLISHED 1854. 7456 


epee 30 MEDALS & DIPLOMAS 
Tae CARLTON 


HIGH-SPEED SILENT ENGINE 


(CANNON'S PATENT.) 
















For Driving Centrifugal Pumps, 
D _— Launches, Mills, &. 
+] 


\ TeLecRams—" SLOTTING, LONDON.” 


Crry Orrick 
155, FENCHURCH ST., LONDON, E.C, 


| 
| 


THE GARLTON ENGINEERING C0., 


pee .. BEM 


GLENGALL ROAD, MILLWALL. 7538 





JOSEPH BLACKBURN, 


Manufacturer and Eroctor of . 
Improved 
REGISTERED 


Lightning 
Conductors 


39, Arkwright 8t., | 
AND 
Gresham Works, 


NOTTINGHAM. 















| QHIMNEY COLUMNS 


No ‘No slonmge of 


ea! 
| OOLLIERY_ SIGNALS 


| LOTUS SELLS, 


on a a 
i ‘* 












Terzcrame— 7107 
ee Nottingham 


R WAYCOOD & C0. 


MANUFACTURERS OF 


RICE MACHINERY, 


SUGAR MIitLLs, 
COFFEE MACHINERY, 


HYDRAULIC PRESSES, 


OIL MACHINERY. 


LIFTS & CRANES 
For Hand, Steam, and Hydraulic Power. 











APPLY FOR ESTIMATES & CATALOGUES. 





WORES AND OFFICES: 7716 


Falmouth Road, London, §.B. 


THE CLYDE RIVET WORKS.C0,,GLASCOM, 
=, = ee 








Ship, Boiler, Girder Rivets, Railway Spikes, Screws, Screw Bolts, Nuts. 
BEST MATERIALS AND WORKMANSHIP. MODERATE PRIOES 
PROMPT OF ALL Homsm anp Export Ozp: 7393 




















STEEL GAS — 


FOR HIGH PRESSURES. 





UP TO 9In. DIAMETER. FOR STRENGTH AND LIGHTNESS UNSURPASSED. 


CAS AND AIR COMPRESSOKS 


FOR PRESSURES ONLY LIMITED BY LIQUEFACTION. 


OXYCEN, HYDROGEN, CARBONIC ACID PLANT, &c. 


FOR CHEAP AND RAPID PRODUCTION. 


OXY-HYDROCEN BLOWPIPES AND FURNACES eaten» 


FOR COMMERCIAL USE. SAFE, POWERFUL, AND ECONOMICAL. 


LIME-LICHT PROJECTORS FOR SEARCH AND CODE 


FOR MILITARY AND MARINE WORK. 


SKIN AND CAMBRIC BALLOONS catenr process) 


WITH PORTABLE GAS EQUIPMENT, for MILITARY, EXHIBITION, & EXPLORATION WORK. 


COMPRESSED AND LIQUEFIED GASES SUPPLIED 


CONVENIENT AND SAFE FOR LIME LIGHT, BLOWPIPE, ANASSTHETICS, &c 


COMPRESSED GAS MOTORS cater 


PRESSURE COMBUSTION SYSTEM. FOR TRAMCARS, &c. 


SECTIONAL STEAM BOILERS caters 


AS ADOPTED BY BIRMINGHAM COMPRESSED AIR CO. 


MACHINES FOR SPINNING HOT METALS catex> 


FOR PRODUCTION OF CURVED METAL WORK, TORPEDOES, &c. 


FREEZING MACHINERY (“SHenmercatcyscaceo 


FOR MILITARY EXPEDITIONS, HOSPITALS, AND DOMESTIC USE. 


HOWARD LANE & CoO., 


MAKERS AND PATENTEES, 


WORKS AND LABORATORY: LONDON OFFICES: js; 
BIRMINGHAM. 115, 116, 117, Palmerston Bldgs., E.C. 








THE STOCKTON FORGE C? 





MAKERS or ALL KINDS 
or FORGINGS 


SPECIALLY FOR 
IRON SHIPS 


STOCKTON owTEES 









LONDON OFFICE: 10, VICTORIA CHAMBERS, WESTMINSTER, S.W. 


7470 


J. DONALD & SON, 


IME ROV ED 


Steam & Water Valves, 


FITTED WITH SEATINGS OF 
RHODES’ Parent Assestos CoMPOUND. 





























US 


OW 





te 


yi 


Uy, ee ; 
Yj) Sit 
Y 


nl Yd 
Se : 


They hold perfectly tight under great pressure. The 
can be renewed at will, without remo 
the body of the valve or the pipe jointe. 
le the price is only that o? an gun-mete | 
valve, they will lacs very much longer. 


B. RHODES, 


BOW BRASS WORKS, LONDON, E. 











42, CADOGAN ST., GLASGOW. vm 


NORTHERN-ENGINEERING-COY Lime) 
HALI FAX: ENGLAND. 





BEST | 
! 
PEDESTALS 


i ee 


& es 





15.0\4.2|5.41610,8.6 wMalteoeo ") 
| WRITE FOR SPECIAL DISCOUNTS AND 
MENTION THIS JOURNAL. 





— REDUCED TRACINGS ant te — 


gMEATHER no O8J corm 
LIGHTED BY POWERFUL 
ELECTRIC LES 
















PHOTO: LITHO & PHOTO MECHANICAL PRINTS 
ENCINEERS DRAWINGS COPIED ey FERAI-CYANIOE’S 





J awoFERRO-PRUSSIATE PROCESSES «rNOMINAL COSTE. 


MSA Carre Prosrec a5 Annes Sram ronal) 
mean Staurono HiuStariowGe hes Anes A’ Sarin ah. 













7476 
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MARSHALL, SONS, & CO., L'™™ 


BRITANNIA. WORKS, GAINSBOROUGH. f “1, FARRINGDON ROAD, E.C._ 














Address for Telegrams—‘‘ MARSHALLS, GAINSBORO’.” f “ENGINE, LONDON. 


ee 2 SEs = : 
| PORTABLE AND SEMI gi a Ba ‘ BOILERS | 250 GOLD a ‘tnd SILVER 
Py «PORTABLE ENGINES A tina OF ALL KINDS. pai : JACKSON’S PATENT 
OVER i =e _ ‘TEA MACHINERY.& 
Vertical Eng es & Bo rs. 
CIRCULAR SAW R SAW BENCHES 
cee and 
: st NES oo: Wa CORN GRINDING 

pecially priving | J MACHINERY. 











me axp SUPPLIED. 





2629 
Catalogues in English, French, : 
==— German, Spanish, Polish, or 
Russian, Free on application. THRASHING MACHINERY. 


~ RUSSELUS PATENT GRANES. 
=x, GEORGE RUSSELL & CO., |. 


MOTHERWELL, near GLASGOW. 


PORTABLE STEAM for Harbours, Works, &c. 
STEAM AND HYDRAULIC DERRICK CRANES AND 
SHEERS, for placing toilers and Machinery in Vessels. 
Power, Steam, eis. 


VELLING CRANES, 
ae a Vertical, Horizontal, Winding, &e. 
CRANES, GEARING, 














MACHINERY. 











sa PUMP ALMOST | P A i is Hi N T el T Hi A M P U M P WILL aks 


neh ANYTHING. HAS BY ITS MERITS INTRODUCED ITSELF TO ALMOST EVERY INDUSTRY ~T 


NO OIL, TALLOW, OR IN ALL PARTS OF THE WORLD. NO MOVING PARTS 

P ACKING REQUIRED. | | REFERENCES TO geese EVERY ame = oon CAN BE poh onan ON APPLICATION. except the simple Valves. 
NO EXHAUST STEAM. mas —— NO SKILLED ATTENTION, 
‘auusizes keptinstock PULSOMETER ENGINEERING COMPANY, LIMITED, | 5..c4 ee3eieincs ere 


trom, Ne: lpneer with Fort‘Waves | NINE ELMS IRONWORKS, LONDON, 8.W.., and at 61 & 63, Queen Victoria St. E.C rages oe dakng menos 


£8 15s.), to No. 11, to throw 66,90 
gallons = hour ta with Foot " Please aond for Price List No. le and Pump Fittings and Connections 


alve, 
Se. PATENT ROLLED —=s BUTL=ER’s 
RPATENWw TT 


 SHAFTI NG = Ge ee “iacrns 


\ The Kirkstall Forge Oo., Leeds, 
IN IRON AND STEEL SOLE MAKERS. 


PATENT ROLLED “Hodgkinsen. Sheffield.” 


FORGINGS | SHAFTING 


THE CARBROOK FORGE & BESSEMER STEEL CO., SHEFFIBLD. — *°resmiitoratc Sires BO a0 | 


B. & S. MASSEY, sqm MANCHESTER. ee 


DOUBLE & SINGLE-ACTING STEAM HAMMERS. te | Beetees CPST See Be ae Sumas mee Exhibition of 1878, 


from half-cwt. to 20 Tons, with Self-avting or nz Motions, in either case Moscow, 1872; Vienna, 1878; Scientific . 
pertecdy AD BLOW, while the former may be worked by hand when desired. and Liverpoo , 1876; U.8. 
mmers, with improved Fram! in Cast or Wrought iron. Small Hammers, j Coast, H 1888 ; 
pene ees ee some cases being worked by the foot of the Smith, sbi i ‘ 
requiring any separate driver. - Fi Machines, Circular ies 
; ; coring, and cold metals, Band Saws 
ee cold me, yaad Hearths, 
















































































